O 084 269 DRescription "BACKGROUND OF THE | NVENTION This invention relates to

o radiation-sensitive or photopol ynerizabl e pol yarm de precursor conposition

.p derived froma diaryl -fluoro conpound that is useful for formng relief
structures on electrical or electronic devices such as sen conduct ors
Icapacitors, and printed circuits. F(Pq)?p @grer i zabl e pol yneric conpos ons
Hised to formrelief structures on e roni c devices are well known as
h%\/ﬂ"iﬂ Degriptionanpl e: U. S. Patent No. 3,953,877, issued April 27, 1976, to

ISi glisch ety ?éf ﬁ'iﬁf At enb Ma 3,957, 512, i ssued May 18, 1976, to
--l eebur g; 32- nti &tlto Nadiatbn3&Ritbedr phbtﬁ&ilﬁ%nﬁ'ﬂﬂ%ﬁl%n%ge Stecursar'cbmpbsition
fRubner et derived {rovd WdiakyBuoRompolnd that ie GdefuNor forhl strdcerasauerdctdamarewo%m

] 980) . EP-dgvi@s Bih a8micdndustons expadithes, od eduted ¢lmmtsof hi g heat - r esi st ant

eI i ef st r uckhatapalym izgbigspolymeric H°8 'Et“s‘!é? fﬁ‘?““‘f‘ieF gigidatises |
Lo A AR U e R AR
3 egat i Veo @f 1957, ubmrte ala(ﬁ&h U|SCR4|§s ﬁaté?l‘ N@- @mraisu d.ﬁ t‘iary@ 1880).F ons or i ons,

Er enovi ng t heEm-me-)qms distleses theprudiuaiph bﬂﬂgﬂM l;eattresm teng,strutmseuymadpahcpﬁdnyner
kpr ecur sor of aroetl r fimefdediatio efr'ytl\erselnble P@J rrmepwls#rﬂmamqeeratellaadlaﬁns through a

el ”7'?6% HARE :résa%%%?éfﬁtmx:“ P -

i adi at i onpaamhsnﬂvuecoam i Tiay Sadiet coRtali| AtiRGonGengRE f‘l&ﬁdﬂ%&fs&ﬂe &Bﬁ}laﬁa@mimn
_hot0| mtlﬂutfmrss'atwmdc;pltimn pltosouﬁﬁawso 047 184, publication date 10. 03. 82

i hus pubrrwzg =G 9474 ‘?"6?"}’?%’:%‘{ fg T SHRuPlished afaed *hsfrgt;;mm

sf at es ﬁ ﬁrﬁé&g‘@% vh ol Igﬁ? 2 é%ﬁ %b@ﬁ?ﬂﬁgﬁ% structures on’

hot ol y uwmsscabsmm Rtefiaie8 clrelits dhd/ sdkidh ein a

;h r ef or eraumnm-susm\abb@yrﬁewabieopavfng:tmmt | sefylatel Eansdound and nane hmchﬂa cbﬂ:h:ddmtel ces

B suCh as e er@imsrﬂ@tlort 'n't- ao expogyre thrgugk a ammscémdueﬂhfﬁmemms 4 using 4 selutioniofng

f herein cgg s,gy g n;g{?er"f’ﬁat v | e(fciarRyipliapin which devajoping can

. yme erial e vea eat-rasjstan oly|m| t{u ure.

g onpoun Qdame .Jezaiw.m o picirket Smpoilon

fExposur e tsbrmwg nﬁdﬁa}l f&.m mp%uﬂtrsr R6bekibilly 12,04 aru&dymnw-mém.btomp e

ssuch corrpd@nhvrdtmanpld@tybwgnmdd@mtnps;n t akes pI ace rapidly and efficiently

_oI | ow w y&g&ﬁ %e an 25 be effected and the photopol ynerized -

_”Hte“ ar” B o jé ?ig ?r{apte%gfs&tcﬁﬂ osR%LthsgrSseﬁi &L‘& M{ iom Hig. present

i nvention prpwp dprhe e at1 oh-sensi e recursor

‘conposi tion deri ved fromdiaryl fluoro conpounds, especr aI I y

£2, 2- bi s( 3, 4- di acar boxyptenyl ) - hexaf | uor opr opane di anhydr]i de and di aryl

i | uoron# ed di ami nes. 3( SUMVARY OF THE, | NVENTI ON A radifati on-sensitive

kpol yi m de precursor congositi®n of theRpresent n'Uent on conprises: 1. a

] x| 40 45 erer n s A_pogitive integer

-orrespondr ng to the nu er of "y 1 & e ymer and jis sufficiently
e er age 2r’rDI edul ar wei ght of

térﬂT?ted o vV apor presrgrf@osrm try, and wherein
mtl‘é pol ymer [ ERR] de tesisoﬂﬁrism [ERR] is a
atic or cycloaliphatic radical dentaining at |east

for any part i cul ar unit
ir@l ent aromatic, alip
2 car borf at ons; [ERR and ERR are 50 sel ect ed fromthe rou on5| ting

:. o hydl‘ erﬁ::: r" -Lvedﬁ eé‘n ; I? ndi |ssu clerr:llxearge
b T T R

f ERR] Dbei ragmemctraﬁﬁa.runﬂwahash dySlbaliptuiicl ragichtidbntsinidg b 2 earrmnsedrmneshdfn'em t he
Fgr oup cgmselmdngomfth @rdub utonsistiag (bf se hyriadgef | radicab apd ja a?rgaefc rrymab@amofns a

aving 1 tpb:t%p -olefjpic doublerbeng, weq one_of lﬁeﬁ er%o&}‘%mr?‘f@ﬂ“(fdﬁg%%mﬂs

0 084 2692 are selected from the group consisting of perfluo
' units 1n the polynmer and is

K ving 1 to rbons or al rnativel a polymer of the for
M Nt eger corregsponcfa tﬁ Kb i yn%

sufficiently |arge to prow de the poI ymer with a nunber average nol ecul ar
“WEI ght of -about 1500-15, 000 as determined by

3
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apor pfessure osnoretry, and wherein for any particular unit in the

Eol ymer: [ERR|] denotes isonerism [ERR] is 20 a tetravalent, aromatic

i gani ¢ radi cal containing at |east on 6#4:%% si x carbon atons, said ring
haracterized by benzenoi d unsaturatio ur carbonyl groups being
ttached directly to sepdrate carbon atoms in aring of theJ ERR] radi c
'ERR" and [ERR] are sel eﬂted fromthe group consisting of a hydrogen

adieal and any organic rladi cal containigg a photol yngrizablle ol efinic

loubl e bonds at | east ong of [&RR] agdy bei ngeasai d @rgani cf radi cal ; [ERR|
nd [ERR] are selected frijomthi gr oug tongi and 25

er hal of | uoro al ophati c™ rb%( 1 A and A" are

el ected fromthe group qonsi st Nng/of H, Brps awa=(NO2. 2.{ a radi ation
Eensi tive pgl ymerizabl e gol yf uncigfonal ryI ate conmpoynd; and 3. a

bhot opol yneri zation initifator systwm conprising hydrogen donor initiator
and aromatic biim dazol e. TAI L CRI PTION OF THE |
I adi ati on-sensitive polyifm deéFrecu;Eor conposition of the
'nvention |§ useful to faumreaief ructures on electrical |gr electronic
devi ces such as capacitors and sem conductors. A solution of the

coNPOSi ti on |whesdM is £pbsitide integet bertesiin@ing taQlke nathbér oSidits MAke polyM@r and BAuFAtieraN lskdge
orma fil m onptokide @ab@vmtatv\eth aﬁhrebefr Average sotetidar weightnf ebput 1500-a15,089 ascmterrh'rlen}gh

A masking_ t erfipopEsIRs t’}tf‘H o) ﬁﬁv'ﬁrz@amthjye'% mfi% A
npolymet: 2 e SR T PR SR T o UL e?;..zﬁaftmpg 2
o form a relda &bmyﬁ. dHng ofmbee fa@iSdI =lan<gn=r seficted trbrH GHellJrsupl cBnsibaK6F altdrogen

el [ m.nat e t heagitabirdpoy yrowiid radichl cobtainingalphetbiimerizaifl©ciefinic doaidly btmudaeleast ooecef B gnd

i 4 a shar Ri feing | seid oarganiedradiFal:nR gendoR nere Iselegtedafrom dweafiowqpor&ﬁmevf Juogogpnd

Ipr oper ti es? |99 sﬁg WWB%? E‘H‘ hauing de 8 GRrkqns; andAead|A’ ArpFelegtegiirom the group

el ected from M { B rdistion sk mazagqfa pazf.ﬁ.énum | Serftel cdhiolidd; @hd uoro al i phatic
Hydr ocar bons haupmgopblyhﬁnﬁnaﬂm Systdﬁed’ ptigiigthyaro. mﬁ&a{mﬁdrwmm bighiadzole.

40 materials whi ch do not contain dr ogen I nstead, the hydrogen is

bsubst i t ut e tQF‘t } ]
SRR e
ERR] and [ EF!IR}\ |s @len [l:oaanidsed::ol adnaﬁdntiemegﬂ : njakity teapite] CEROE]'n) ane p[\&ﬁﬁymeﬁm The

:p0| ynmer of 34 nge*rggqmpgumlyg@nzed part of the film is dissolved off with a dev mp%l\ut@g tgorm a relief
e for
m.ca’ﬁa

h ERR rell to Hlaﬂ ghoé °
et o P G A SR B e B Al

~t he addition ap.a q;dmabﬂuaio éiahaﬁb mfdrdtmadsl Ravibig $ & 81Eaabons] uaﬂln&epw pdﬁalamm deslgnate

roduct obuai maerialsywi lmdad@ |n cmt tbdn ¢adc thdi hydiegely isdasbssituted totdfily royn Augri®h
3 0 084 26‘9e ri a"a;ﬂ ‘P%rf"é“%éﬂ m&iﬂ gg&" i pition g ithe
fat | east one Ji ﬁ"m g (3 TR egretR ar e

l ERR] is a di va o.g,,ﬁ, bfq oﬁ,qng ai nt ng at Ieast 2 carbon atons, the two
:ar‘qﬂrj}o groups of said diamne 15 each attached to separate car bon at ons of
sa divalent radical. In. _a particularly preferred nethod of preparing a
conposition of the present}invention, [ERR] and [ERR] of spid

pol ycar boxyl i ¢ di anhydri de haveot he formgha CF3, goythat, the dianhydride is
2, 2-bi s( 3, 40 di car boxyphenyl) - hgxaf | uor OH)r opane d"a hy dl‘ll de. The

¥2, 2- bi s( 3, 4-di car boxyphenyr—rexaf L. opa -n!;uﬂf —Neep-pr ef erabl y

utilized in the reaction 2p D¢ a‘ove may bej] prepared in the
.manner detailed in U S. Pa ' 7‘ j ed darch| 21, 1967, to
-Coe. Suitalle diam nes incjude |hose desBribed i njndre detpil in U S

.Patent Nos. 3,179,614 and B, 1799634, both issued @pril 20,[ 1966, to

{Edwards. Also suitable arethose diani nes di sclosed in the"Coe pat ent

i(3 310,573), as well as those disclosed in U S Patent (3,959, 350), issued

~May 25, 1975§’whg m@g@rﬂs R‘2l§a dn§H ngln rl?emr&z E gfi' ‘g@a%j\e opatti gttwo methods.
IWiRs4iGrated

> abOVG r ef er encegndladudalio: fie ddaftionl pH8dwRE onoepoxide on a
product obtained by reactlng a polycarboxyllc dianhydride of the formuia

E
by
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'e formula [ERR] 30°wherein [ERR]. is a dival ent benzenoid radical selected
feomthe group consisting.of 35 [ERR] 40 wherein [ERR] is selected fromthe
ggoup consisting of an al kyl ene chain having 1-3 carbon atons, -0-, 45.
ERR] 50 where R'' and R'" are radicals having 1-6 carbon atons selected
fraom the group consisting of alkyl apdpgy)ydgg Di am nes disclosed in the
apove; s eferenced patent to Rogers additi onal I y include diam nes of the
fprmul a [ERR] wherein [ERR] is $5 [ ERR] R/® Exenpl ﬁry di am nes of such @
g ructure include: 4,4'-diam ngCdi phenyl let he c4 d| am no- di phenyl

sl fide; 4,4'-diam no-di pheny” su @ e - di am no- di phenyl
,’Ifone; s 0 084 269 4, 4'-di aq.pegi-p : |Iane;

4, 4' - di am no- di phenyl di phenyl sjjl ane; 4, 4" - di am np- di phenyl et hyl phosphi ne
gxi de; 4, 4'-di am no-di phenyl ph@nyl phosphi ne oxioe; 5

£ 4' - di am no-di phenyl N-nethyl amine; 4,4'-diamn no-di phenyl N phenyl am ne;
L, 3' - bi s 16 Avharei R adhRéraeas )defired eartisr, viith/bt bt Ode Grganivadidntinbaying eleaetdyraidsrthula

i xt ures thereof. to . Suitable dianines 1di scl osed on the above-referenced
hat ent to Coe include diaryl fluoro ditf¥hed"having the structure 15

LERR] 20 wWhr ik (sGRRbieANSkideFRRling biedsh £ cobRth Tbha, thii .rw%% 1
A and A slofchSothdhed ecie:iearrm'ai aﬁ:i':eapsa?&a\ﬁ:%%&aealoft ol e cfg ? "ﬁ%
'j_ y suitable malpa@mlarfymrefcreamtemog of prepapiog ¥ canngositiyt ¢fchecbrmhydmmdm i antA RE bfe
B ani ne nnaym arioxyln | digniygrides hpve &he| (aamyia Giuesq Hbﬁethmtwthﬂdws vfbhle'd%

Dt - e b

E‘:lm_g I ner tMakah 21,1067 yosdoem and, preferab y, being a sol vent for t e pro uct
=he organic s%hw@mdlammsqmwed\oswemmd i\moratﬂetalﬂefa'dﬁ Rmetms s.we.sttmd@amw

,d| anhydr i g§ ? é?ﬁ' ‘96 F‘i—:*F 's? S‘P“aU ‘§§] E{F (Pgtent
tetai | ed éj % re%’; é E rdt‘hl g'ng@ des
_\atents 3tﬂe7f9m€§.ia4 an 4 and t oger s patent 3 95 The
sui tabl e conditions for react| ng the di anhydride and diam ne are aI o)

i sclosed in detail in the Edwards pati#htR—8Hd t he Rogers patent. As noted

above, an | unsat ur.aterd no oxjde is added nto the reaction
pr oduct prg"ﬁ'g{me"gi fs?aoér'r% ° ze"m ra&'cgltfg'e%n 2 lhﬁ?mupc@ s‘ﬁ‘gr?gnoepom des have

;t he fornmula 35 | [ ERR]
. .

: 3s
\_, : wherein R” is selected from the group consisting of an alkylene chain having 1—3 carbon atoms, —O—,
85— —S0,—,
45 '
—N—', R”', R Tn: Tn:
I I | .
4 R —~Sij~— '—0—|Si—-0——, —~0—P—0—, and—-F';—
I |
“ 50 Rli'l RII”I o 0
where R’"* and R"'"’ are radicals having 1—6 carbon atoms selected from the gfoup consisting of alkyl and
aryl, Diamines disclosed in the above-referenced patent to Rogers additionally include diamines of the
! formula H,N—R'—NH, wherein R' is
56
g 60 _
i Exemplary diamines of such structure include:
5 4,4'-diamino-diphenyl ether;
4,4'-diamino-diphenyl sulfide;
4.4'-diamino-diphenyi suifoxide;
65 4,4’-diamino-diphenyl! suifone;




Ev\,herei nI | ERR] is an olefinically unsaturated radical, preferably containing
ka (meth)acrylic ester- contai.ning 40 group. Preferred olefinically
tunsat ur at ed nonoepoxi des are the .unsat urat ed epoxi des glycidyl acrylate and
gl yci dal nethacrylate. As an exanpl e, thedqjd‘ﬁ formul a shows an
addi tion product of glycidyl nethacrylate on e product obtained by N
reacting 2, 2-bi s(3444- GF'U'&P-B@ sl~‘=lf74€rexafl uor opropane di anhydride wt h
4, M. 45 diamine (tr 2 gg?g?ﬁ‘ém‘p 5 n 60 Preferably, a

phe
corrp03|t|on of the 4531 :ﬂ gg,ppgn %gnt for the
di anhydri de/ di ami nes,4-giakinb-aiphenyi N- eﬁaratnaden about 10-50% by wei ght, based on
it he conbi ned wei ght44bﬂlamhednat!k!lvitl‘i prengamthect and sol vent, of the addition
product and about Ez ngxpbegseneine sol vent. In preparing the

'addi tion product ,afy *ﬁﬁzsﬁ HERNRABZBH a di anhydri de/ di ami ne reaction

pl‘ oduct it is @5 Rl AR R4 ik @sdal dntBe Ldd0e-RrerdnBoE0Sak e loTE R ThdilRe lIRAR Fiid?® diamines
sproduct (a pol yanavmgatalsd)actﬁre reaction with 5 0084 269 hydroxyet hyl

.acryl ate, hydroxyethyl net hacryl ate, or ekconbl natloR of the two prior to
‘the reaction with the ol efinically unsatu at ed nonoepoxi de. In this manner,
the end-positign acid anhydride groups ar gp+=¢d or bound, and
conpounds with a clearly defined stryg NHzThe _soI ubility

.al so can be influenced by neans of tHis i rc%3 igent”, and, -
tparticularly, photosensitivity of the addition produc{ 5 is enhanced due to
‘the unsaturatgg nature of this intercept #eagent. A setond nethod for

pr eparing the poLyRi g dhhﬁavmgmn a 28, FERRIwnbR B othgrein [ERR], [ERR],

H{ ERR], [ERR], [ERRpandd’ dte adicdted frofl o GP6UD oRsiding 6t H, C5 Belapchosed i n t he -
"af bverrent i oned RubrAev suifalfie soRentSorseaetlrﬁahmdvcé}@quwlanﬂ'deUMe dlmetnhmyv be used. Such

i nvol ves esterj f amveaﬂsmmoae 4t with either the

h
oo ! S S S e S i
product to a Cor Sd@@r@.lema thuhd%rd fd),| prexbrabie ,forada &fl thet dah‘taﬁtﬁ‘ac&lbﬂgdetalled
sai d aci d chl or i gecrigesn dd‘&ich\tﬁtablb'sélvdﬂts&hﬁﬁymefouﬂ'd]lat\&di Bdwestrds pateats wclas mxydl:kﬂs 634) and

faci d anhydri de uthe Regeescbatent (3,889.36@ur se, of the fornmula 25 g{ L
F[ ERR|] and [ ERA gg; Abgngre %ﬂ?j'?&@'é&?"ﬂ?ﬂﬁhe diegiydride apddiaming. g At f'sf)'P%eFé'? F’%ﬂ' in the

gdl anhydride is 2 a ove, ﬁﬁ%?%“&ﬂﬁﬁ%ﬁ)m%é’&%ﬁU@ SRIe® RAfRChe reaction product
di anhydri de, t heprpiarsadiont théBiarthlydrite lakd dibrhinél SGe éHdEpoRibd havé theAdrmbla sui t abl e
Fdi ami nes i ncl ude those described above, and detailed in the two Edwards,

't he Coe, and fhe Rogers patents. A net ho&=Wr| ng the pol yner from

ki aryl fluoronated dianmi nes involves preparifig the addition product of an

0| ef i ni cal | y unsaturated nonoepoxi de on a product obtained by reacting a

_ et racar boxyl i ¢ “Rerét RUis Gh @fefiyicklly dasatirdtdd radical, &&ﬁératﬂm@nﬂmyﬁri {oneth)azryiie gster-containing
- avi ng the stfucgravml forrrul a [ ERR] 50 wherein ; and "EﬁE Lﬁare sel ect ed

, JE 'cabwfsrtumes "é?ﬁﬂ""ﬁ@?%ér%‘f‘ B e giveidv scriats and

o) 2045 &) Fdn G of Grybibs me%lg late on th
Al 1%323(3 Sy ufbi"anuaé:%(é 'e?gh e
'tMA zed in t4ge a.aaiaéunambn{areﬂduc escri bed ab ove may be prepared in :

neo

"_roup consi sti ngyg

B 7]
g
E 50
;d ﬁ CF3
B e
0 Chy
55 - HO-C c-o CHZ—CH—CHZ—O—C—-C=CH2
. OH
L ) ' Jn

60

Preferably, a composition of the addition product in a solvent for the dianhydride/diamine reaction, will
contain about 10-~50% by weight, based on the combined weight of the addition product and solvent, of
the addition product and about 50—90% by weight of the solvent.

In preparing the addition product of the monoepoxide on a dianhydride/diamine reaction product it is
advantageous to bring the dianhydride/diamine reaction product {a polyamic acid) to reaction with

[ T R}
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5 the*manner detai.led in U S Patent No. 3,310,573, issued March 21, 1967,
0 Coe. Particular diam nes .of interest include:
- (hexaf | uor oi sopr opyl i dene) - di ani | i ne;

- (hexaf | uor oi sopropyl i dene) - bi s(2, 6-di bronpani | i ne); @

- (hexaf | uor oi sopropyl i dene)-bi s(2-nitroaniline); 60

- (hexaf | uor oi sopropyl i dene) - bi s( o-@He841268 di ani ne) ;
, 4% (hexaf | usdbpain R, dedi6kyeti Hedmapial - @l cb@BiRation of the tw to th
- (hexaf | ubc oiemn\pmsb d\ﬁd&)(fﬂﬁiﬁb@ﬂéﬂllﬂﬂhﬁi:ﬁ;bﬂ tt&(:d'?\g-f)osn:on ‘a’c‘?é"i.ﬁrf’ydrﬁjé";fﬂﬁss"ﬁiﬂ
- (hexaf | lzgg Bﬁ‘d‘ ang polyinds vith a dpadegﬂt@g_strqciurp@ obtained. The solubility also can
U

4

4

4'

4'

, 4' - (hexaf | ahpﬂg mﬁfc ﬁw qlqu otogagsitlwty of the addition product
4' - ( hexaf [ UOT RisaiRs Riathbd KF Bisgs % Rﬁ%:%f%hfi 0 084 269

4'

4'
4 -
4' -
4'

_ (hexafluor0|sopropyl|dene -b|s cyanoethy anlllne)
(hexafluor0|sopropyl|£éne) bIS(2 nitro-6-chloroanilirmg);

- (chl orgpent af | uor oi sopropyl i dene) di gnili ne;

3 3

- (chl oropent af | uor oi sopr opyl® dene) - b|Rs (2, 6- d|°orfbm) i ne) 5
iline

- (chl oropent af | uor oi s_Qn,LQ_p;LI" dene) - bi s(N 2- cyg g hhy ar );
I

)
4, 4" - (chl or opent af | uor oi soDropyI I YBAS—k ey T
4 4 -(1,3-dichlorotetrafl ug sopr I d ne) |I|ne
4,4 -(1,3-df chl orotetrafIUJr% Gropyl i dghe) - Bl s a?n not ¢l uene) .

-.'_I'etracarboxyl i c acid dianhydridgs suitable for th i nventgon are
':"'-;'fharacterlzed by the foIIoM ng formula 15
FERR] 20 wher ei n | s a tetravel ent, aromatic, organi c radl cal

sont ai ni ng24tvhee §a "3'13)@5 éﬁ"m@nar@aromsclmw the :g‘reo‘wammed Bubineed.s.

by benzenoi d“ﬁ:ﬁ%sg? ,&3% ,ﬂx ¥oPe (;;%}r r%Ps‘ (UAR0 arnmaieyP B’?{E%P"tﬂ’;f“é\@tN’;/
il o separate Qacrréa&shdﬁqb@a"é léhdadéﬁvgﬂ:e, nd dt mm@"@&.&&ﬁg vﬁﬁﬁj ﬁﬁtﬁlﬁ?‘
pai r of car bonyThegramags pot@adioxy@ie ddd/antiidriaé b duﬁ)o? ufd] A aRITH on atonms in
‘the [ERR] &foup to provide a 5- meggper ed rlng as follpws: [ERR] 30

I 1l ustrations of dianhydrides sui tllabl e forRise in the present invention

i ncl ude: pyronellitic dlanhydrldv etracarboxylic

'di anhydride, 3,3",-4,4'- - di phenyd rquyI i anfigdride, 1,2,5,6- 35
bnapht hal ené t et racar boxyl i c di ant = enyl tetracarboxylic
di anhydri de- 2, 2- bi s(3, 4- dicarbox phenyl) propane diflanhydri de,

i bi s(3, 4-di car boxyphenyl) sul fone di anhydri de, peryl Ene 3, 4,9, 10-

tetracar boxyl,,,hg, 3B ia6lg @ aRNMJidsdRed Rirfdr3ada e i
Ldi anhydri des dh&;‘*ﬁlﬁiﬁiﬂnﬂxﬁm&pﬂfoﬁaﬁ\defdﬁhﬁﬁggﬁ’ﬂﬁ%@fgffnﬁegﬂ% o dsé:%t?fdd:a:lefz bisi3A

l.2 2-bis(2, 3- dI sy WWP‘?S lnq!}tdemﬂedescrﬂiemmanmtalledhn ihelnmsﬁtﬂvaais the Coe, and
3d| car boxyphe '%’ I car boxyohenyl ) et hane

.‘dl anhydri de- j prega % ﬁ%{' "?%ﬁ te Oalgsprepanngthe addition
bi s(3, 4-di R@.EO Wm ﬂ'& mthlng m rﬁ oe n gogcgg%‘g" reﬁctlngatetracarboxyhc

tetracarboxyllc di anhydri de, pyrazine-2,3,5, 6- tetracarboxyllc di anhydri de,
ophene 2,3,4,5-tetracarboxylic di nhydrlde, ;4,3 , 4'-benzophenone

“t ‘acar boxyl i ¢ dianhydride. Any sui{able ol t for reacting the

't etracarboyylic acid dianhydride wit | g y be used. Such

sui tabl e sol vents are those or ggzh‘c en‘fs \Waly e%anct i onal groups do not

freact with the either the 45 di anhyd Iaine to a greater extent

Fthan the latter do with each other. Resides bei nglAi nert to the system and,

preferablyg being a solvent for the product, the organic solvent nmust be a

.sol vent for @herkiR @B tan@Re 2R sdlddRd [FRACTHE Yrdup(ddhaldtiny @F instAudé afld PBAAIGAUOro aliphatic

pref erabl y f bydrivatbbnstHading t@Gtcarhors: an@l Aapd @&’ gle saddcted tromieisqgroyptcpmsisting of$11CIHBr, and

suitabl e sol O'Qnts ma be foundf I n Sed Patents No. 3, 79 614°and 3, 123983331‘,

both 1 scues, o pE o e A T R S S e

i ssued May 2 ,f &F teresGnclude: a conditions for reacti ng

t he di anhydri deaaﬂdxdiuaahmpardﬁnald&amdé sclosed in detail in the Edwards
Fpatents and t het4Rtwgeaflgorpiaereontylidene)-bis(2,6-dibromoaniline);
4,4'-(hexafluoroisopropylidene)-bis(2-nitroaniline);

60 4,4’-(hexafluoroisopropylidene)-bis{o-phenylene diamine});
4,4’-(hexafluoroisopropylidene)-bis(2-aminotoluene);
4,4'-(hexafluoroisopropylidene)-bis(aminobenzoic acid);

. 4,4’'-(hexafluoroisopropylidene)-bis2,6-dichloroaniline);
= 4,4'-(hexafluoroisopropylidene)-bis(N-methyl-aniline);
= 65 4,4'-(hexafluoroisopropylidene)-bis(N-ethylaniline);

-b-h-h-b-b_-h-h-b".b—ﬁ&"
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E not ed above, an ol efr ni cal ly unsaturated nonoepoxide is added onto the
fiact I on product prepared fromthe di anhydride and di am ne. Such

pnoepoxi des have the formul a 55 [ ERR]
erein [ERR] is an olefinically unsaturgniogd 2@ cal, preferably containin

a (meth) acryli 04%5 er-contain g Pr eferred olefinically
binsat ur at ed nonog gbﬁaﬁglﬁigﬁg ﬁgé@ﬁ‘g cﬁ‘}%@l}{r?es glycidyl acrylate a
bl yédal net hacr ylsaicRioro bénedies pyopy@eggmgiﬁ,retr t he additi on product i
; sol vent .f or t ha&4dicsinlopahrafidebishppopyiiand)dR41, 8-dibromekrillnelcont ai N about 10- 50%
by wei ght, bdsed 4dfichipropentaifisproisapraneiidahe)-bistN.2-¢yencathdpnitingh product and

sol vent, of 65 trﬁrﬁ ﬁg%ﬁ"gﬂ m’uom‘soﬁﬁ%l enegdgm;"wegﬁ% by wei ght of the

_oI vent. 7 0 Q@41 ruh%toqregg;uct of the
nonoepoxi de” on awaaabz,sdrdada/ddhra,mimsmaetomﬁ irfYéri2idil 6r chardctetifod Beltha fliGwIRPIdEmula
t 0 bring the’di anhydri de/di am ne reaction product (a polyanic acid) to

reaction with hydroxyet hyl acrylate, hydr®xyet@yl nethacrylate, or a
cconbi nation of the two prior to the react on th the olefinically
S\g

gunsat ur at ed nonoepoxide. In this nmanner, -posi tion acid anhydride
igroups are 5 ntercepted or bound, andy nd th a clearly defined
;Structure are obtai ned. The sol ubr | ty e I nfl uenced by neans of

Lt his intercept reagent and, particularly, C phot sensitivity of the addition
.product i s enhanced due to the unsaturate nat@;e of this intercept

reagent Anaofher net hod for preparing the polynmer fromdiaryl fluoronated
‘dl am nes is di §mbreiR Reis b Rerrhbfond broMBIER b 186lcaRbdntifiing dt ISast 51RIrik§ Ui RiBA btoms, said
};,30 186. The Ruhﬁgaﬁhaménhedbyl benz@hdi€ansemiatidri, fhy faugcattionyl GNP beihg bifached directly to separate
pol\y»car boxy!l i c catednchteansiy dringlef the R°tradical gntk whereinadakly pairzt P lgreyps is directly attached to
et hacryl at ez PHRAIMEBRORFPTRY tr%tsr%'gr%rfpr'%aa%r“ besedyiigee °r"8“”-°a

'correspondr ng acid chloride derivagiveg and finaply rgacting said acid
chloride derivative with diamne. yn the present jinvgntion, the aromatic

Fpol ycarboxylic acid anhydrides areC+feCt at r@car boxpHa aci d di anhydri des
descri bed abgve, the dianmine has t e sfructural florrrull a 15 [ERR] 20 wherein
‘[ ERR], [ERR], A and A are as defT arlier. FG==H& esterification of

#di anhydri des, typjcal, (fjrox al kmt acryl at es and met hlacr | at es are as ydride

follows: 25 Hyﬁiﬁ K% E}g?b . eZ!ﬁ arb%%@ i 2 5.0
crylate, hygrghgktn hﬁ&r@dn&y 93(3( ﬁmydnde-zz brs(34-

qudr oxybut yl nmdrmvpﬁbramer@aﬁb didvydridk eois{3l4dicrpky pabkw lsuithe Wigphyafdd, perpione X9

used to convertrachoxylic eacidf ﬂlemdm M@afwmewdr Ptbg' dmhvd eamadhthalene-1 245-

Fehl oride. Typ g‘& °3'§6’FVU“e dé,a"f‘YF' g‘? nRydsid E‘z 3
iand subsequeat di ﬁghﬁ%% ' f"w %ﬁﬂﬁa. , ";%[i-
Et ake pl ace, J&rinldiab Q?r@zrnJ— 5’ kAi@dlanhiid raa,ma ﬁichﬁzoxylrc
bacid triam de dumhddrwerﬂnmat-beamhe}foné acR :M)c digkhydnidesui t abl e sol vent s

F i ncl ude t hose gﬁgcv aiitable piventfor reactingiotetrarsromaic m'réd' @ps«u thealiaminemay be used.

ECRGREIE - dp sy e %g%ganguggg“ e
: reactions are owal of- ﬂiﬂ@ﬁﬂantﬁﬂdar&gvﬂldemmﬁmﬁd) eﬁefanabrr/ Her mﬂa el @sctaits. 'fAh&r;Ei:’Srdaettaelreﬁ
:Rubner reissu e%q» ofwg %lgdqu;?l\reatdgmbﬁwr@ S4Patents Nos3, 21%!?1@!4%%%@@ . pdtipissued
‘rate of phot opHM rqgf an
~above and pr@p@g ﬁsﬁ b °mt’ﬂ§ uﬁ“ﬁﬁé’f"d@‘ Wﬂ? Fg};‘fﬁ"%'"‘bﬂgﬁs §eloss? e’c‘ijﬁaé'd'r’ the
:{20”1)05' tion of ‘ﬁ% ah B¢ llsQﬂ\sﬁJJrSt@d FORdRhéxIR TS added ARG restigDdfodikt prepared

;wei ght, based (ﬂ'ﬂmttﬂibadramvgiﬂb amfdnérdﬂae Badhyhidbegokideb Hate the@forrauls adi at i on

deensi tive 40 polynerizable polyfunctional acrylate conpound; and 2. about
0.5-20% by w&i ght, based on the wei ght HfWQ’YTc’)Fyrrer product, of a
~phot opol yneri zation initiator system conprgsing hydrogen donor i nitiator
and aromatic biimdazole. Typically useful radiation sensitive
poI ymeri zabl e pbergih Ui dst ancoteihicallg rupsatitr ged- adipad Lmeteratsly eongainirigod (mewtd acrylic ester-containing
60 rou
9 lgreferred olefinically unsaturated monoepoxides are the unsaturated epoxides glycidy! acrylate and
glycidal methacrylate. .
Preferably, a composition of the addition product in a solvent for the dianhydride/diamine reaction, will
contain about 10—50% by weight, based on the combined weight of the addition product and solvent, of
65 the addition product and about 50—90% by weight of the solvent.
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f7i met hyl ol - propane trimethacrylate, trinethylol propane tri'acry| at e,—_

bt i met hyl ol propane et hoxyl ate 45 pol yet hoxyl ate tri nethacryl ate,

£ri met hyl ol propane pol yoxylate triacrylate and mxtures thereof. Preferred
bre trinet hyl ol propane pol yethoxylate triacrylate having a wei ght average

rol ecul ar wei ght of about 500- 1500 and trinethylol propane ethoxylate @
\}--rl acrylate, penaerythritol triacryl atﬁ f hyl ene gl ycol diacrylate,
ool yet hyl ene gl ycol dinethacryl ate, yne ne di acryl ate, polyethyl ene
hl met hacryl at e inpreparing Iaemeong:lrgdoctloftﬂe meudtyame)ohatienhyuedevcﬂmlwb@n@ moducoit is
di acryl at e. dvantagegus t Pa’f*’" iaming; FRactiop fasqedusetcl PPUa'n'éraé'idht%feé""°" with

ceter v ol Wi SRy e L L e o

i ssued Noventhernﬂﬂsﬂxpé;ﬂﬁ%eanmcbffﬁesmemepus&eneqnaﬂﬂnﬁaiﬂyt mwedasdiammw a&;mol:&?o’auctA
2, 4,5-tri phemﬁnhamﬁmm PUWGGHHW ﬂummtsrcsnmeasemst i tuent on the 2

l dia d in losed
phenyl ring I ’? io d issue gtthPgEﬁ e R wﬂgﬁeﬁgﬁe mv%lﬂ:gs esteri 'd-g; gfrargtrhatlc
type are 2-g§ p nﬁ 5 “n atg of thethacrylate, then converting that
2-(0-net hOXy&Mﬁtﬁmﬁrd&udh aﬂbékpohdlh ﬁidl)bi ori d &HvEERE, and finally reacting said acid chioride
2( o- f | ur or opienivpatiNe)with, diantingo frethy Ipresent iheerdiph, this arematic polycarboxylic acid anhydrides are the
{ - o- f | uor ohdaitprarhoxylis agjgt B'HQ!TY?'I' e HQS%PEQPEHV@GH‘W'QG has the structural formula
(b- met hoxyphenyl) - 4, 5-di phenyl imdazgdyl diner gnd m Xtures t her eof .
Bhrticularly preferred are bis(2-o- chlor oph4enyl 4, 5-di phenyl imdazolyl) -
ahd bi s(2-o0-chl orophenyl 4, 5-di (m net i i dazoyl) since these
Ehitiators are stable and are extgt NHZation initiators.

By SO hexaargl bii m dszol es can be use S | yneri zation initiators as
bhiwn in Fi%Shman U.S. 60 Patent No. 3!552,973 issked January 5, 1971.

iypi cal |y useful hydrogen donors, phcffosen5| ti zersfand photoinitiators

i ncl ude the fwhblemVi Y, ArANPbieGs ka‘tnedla‘iheauch as benzophenone, Mchler's

ket one (4, 4' - bi Eof themsterifigtionpvignhysig eahhnde:lxy alwl dbrvlatblasq chethadnyfdtesarans follows:

’benzophenor?é "'Vdmw-e!i‘(!}:‘ ﬁ%i"tg? ;lﬂ" e hﬁl"dﬂh oY \em' hydroxy (¢iwh, methacrylate,
di et hyl am notSeRAENATIE Sy I RO be eéﬁfﬁtiit%sm 8% Brrosponding acid
2-t - but yl ant Rpiggasl None, 1, enzat hraqw none enzant hr aqul none,

_2 3-di - chl or oreypi4l holqmmnnmuchbmasténﬂchnmebhmb dieelnahde atdcbubsebvmm Beaction ®f @edacid
269 ar onat i*8 ckletutzneltﬁﬂwm with d#ls'eineseah |btqket hrlacaf dnelyde 4 owals tetrahydrofuran,
2 f ﬁ?lz (gat7ﬁer bé‘ sclose VPQ@&'}Q&‘G al‘%a the d H‘ gﬁﬁ%ﬁé%l%ﬁe@opzaﬁtﬁﬁﬁé\ﬂhn? gﬁz{i tge or
5 l C

et hyl benzoi n, ate nmtéﬁeam s&hhﬁéﬂ £418 WblkHoWHRHE P bXRPITFLa irth@@@inBles of the
:'_-.'rcapt obeﬁicﬂuhmt&umtedt.scl osed in U S. Patent 4,291, 115 and n- hen I

Eql yci ne. | oeguc eévqserea@eaw a5e thp °f<9 potpRoly gﬁé}% ane ﬁt; Asgduct

Fand phot opol ﬁ"ﬁe *E e s éé{jv‘ HoPSIRBP YRR ZERIE PRYTide prrcprer,

§is | onger i f rbab&l oﬂ'p{he tlof the p&lhﬁerm?&fu@tped ¥ FlRlatigriitdnsitive

i1is enhancedo tpplyh\b&auddmwfumﬂo cpﬁmtmumdt ami ers, photoinitiators, or

\;f; ures t herl eto¥ ??;wt ?gg:%é rbefﬂetghfedﬂ?%tm trh|s g@hhmf; msrlﬁrdg: tb'edqsé et photappiymerization

'co josi ti on i'f pri

1 0 It mmay bcﬁmﬁ #ﬁ:ﬁ%} ﬁe (? Q’bn sensnttve menz%% rgg Ea;a?ac l:t Ig%%gg%% as foq )WKS

[pol ymer i zatss QialysthoxyRtan raétﬁacty tritnithal arwrnwundetaeraofrmae d

start for poI%:wmpmﬁonpmppneenquett\mmelteacarlatﬂtuwm awugmawagagehcularmab@fmw-
tHimet

rcan be used s PR o ate trnervl'a? P hriteh po wo- e gt eth%cw‘g‘::'
col. 6, line hﬁ; ol jﬂg—? kﬁ L1 ’Wég ‘f 3??( f |
‘ami no-aronabi C A l@&lﬁarw inQFB d%fhrrﬁm&@dhy}/\}aborrﬂsklﬁﬂ&mometw

tris(dinmet hyI anfrypivalaravayit I ndamablmoumehzhﬂqn drfithitqes @p kclc&admhambcu# 53479185

o

net hane. 'Sffl:ﬂ %E\ﬁ%mbqfﬂﬁrr‘ 9@&%‘3‘9&1"!5&(‘9 $ & 784RD 7%4 @ igsyed Jg ':t .33 i 't'f_ﬁr Wd %“‘m""
present i nve em 2(0- £4i

t he pol ymers m,,g xmenﬁ lﬁpﬁd[,';h irhdakoyl a%er -B-tmt&&\% Myl hﬂtrﬁdazdwaﬁﬁéfb
pht hal at e, dibemeto a-HﬁhenSiI imRa lﬁhﬁMHaﬁ:ﬁure{)mblyﬂt H’hyticelalw prefbryagiGire bis{2-o-
et hers, et hyldbleephé Mﬁdlmeoﬂ igdzolyiband bis(2tokpblopnphenytss-dilor methaxy Wg" 'FM?ZOV“ since
conmposi tion tthesef E"I’%ﬁ' S’P F‘Ef?’f‘;i'yé"f {ﬂ’qt‘éﬂat g 1 n ied
forma filigai, 5 y%g L e R T
the coating thi eydi@mpusef cm Ipsottdamtzax nmdtotna.aﬁestmduasukaatng @fdmatic

't hrough a pat ltetbhek fsach aé:)cwnzoﬁheeseorMicrtIen’sSkunnauMsSbus(d?mﬂhﬂarabb)y berfzogheaone], 44
~comrer ci al prm%@stbvl%tx surelle"mhwsg%f thﬁ%pg's%ﬁ’ﬂ%“l'aﬁl wobeazpph ne.and4wﬂ§rw
iethy nz , ..
o oot o S e SR i T
Lan intensity of 0.5-60 anmz After exposure, the filmis then di pped or
'flprayed with a devel oper solution. Typic devel oper solutions are
= pbut yrol actone/toluene in a weight ratio from2/1 to 1/ 25 4, dinethyl
formam de/ ethanol in a weight ratio from2/1 to 1/4.




EThe fi-! 'S then wa'sh‘ed wi th a nonsol vent and afterwards, dried. The film
€is cured to a polyimde relief structure by baking at about [ERR] for about
¢ 20 minutes to 4 hours. During curi ng, the acrylate conponents are
' deconposed | eaving a formed polyimde structure. The resulting reli ef (@
structure has a sharp definition, as wel | 028840288 chenical, electrical an
igrechani cal  pr opesdniaticketcd®s such i)qhueah int@SoreMbntiohdy LS r§}39§97b4 tRRzof, Bendsin ethers such as
tH ol\Low. protect |b@e¢°moa¥=-1hw sthéro rbegzgini etbyl detbdrobenzoidi BétmoA ratier,| ande benzbior phenyl ether,
thul til ayer int eqreé]'lvse it a%"f’%"m'hla °the @rzanﬂr@ers@roéwomﬁw Wﬂﬁoh@mxazoles as
qrul tilayer cirgult ,,sgo slbld }f@ tc2lhs gctrl 8l
-;blew ces and the dehéaly, Toe pi‘uﬁé @men;gn&mma €S|oﬁ U?SEH ﬁﬁoti |tfzé}8°Y1 enzaﬂon lsa“::ui
‘parts and per cephetgsdynsarieationis anhasded by thb adition otﬁliotbﬁéhs:ﬂil elbmtﬁiﬁitlﬁ&@,cblr fﬂn@ﬂes thereof,
hend nol ecul ar wé'i' Gfsff%drt%?taebe?mnonwbbysedapbccqmpesmmn@ammwphbput@ao B9 byplvedght,
# Conposi tion A esnragg eacom ouncl rr nt E . ecmt)lollc 0 o gn
zation let

:QO 075 mol) of lhaz éﬂ %%E@ .%G&Js Itg'l M £ 51 cham trarlls;f(:;?gente
' g1 I I iliters of alemsau lesrCietuaed il ehas Qscﬂb’sﬁ’cﬂ'ﬁt 552973col 8, line 6, to col.
- (hexaf | uor d1.s|mgraa blq:ademeefulouvemadelaﬂel mneaaad\dﬁnjalkanesabmutasznsgauamumh@o -tolyl)

‘ such that the j,MeERAS m"s B b’P roRykrmipetotatilpethan
e e R e
L. grams (0.004 rmlp)\thﬂﬁte Rﬂ%ﬂtﬁi dlrﬁml 5% @et | cgp'rolate
I stirred at r oom t elmperpedcess ¢or m:nyu% théXoehp Befitioh So subdt ﬁfbs, Epéﬂltiohi abﬁlﬁ& @ndhen dried to
¢ glycidyl met hac M fidm ngH)wO-@OZCf gY abnet 2©fmrbl€qa imursedeln damunen the cratinny tﬁ@knéfs The
L grams of hydr OQLA' E& ial . (5} posucer: a q?éllt ‘gte: r r Mgm ;mgrertlme under 30

to between abouisg mrﬁﬂ dl Fa%ﬁﬁin’s ﬁfrc g mvélet z%g?im gg‘ ve length of 250
SOUt ion was t h(ﬁﬂ400(hﬁ|| éﬁd ah Chté‘nﬁiﬁymf SJB'OQNW&MI’ Rften Bkb ivid r sprayed, with a
ylliliters of pevtem¢rsulmmt Twrcaltdevefoeer[svlethm peddutychlagivletollibee -pa)bvyimarratpmﬁhtwtto i

s isolated B§ ﬁ'ﬁg&% ‘%ﬁ” IF@rYVeEgF:'t 'l;fffeff?’ea’éttq U‘hlesol ut. If"&:ﬁ';fr‘]’tﬁ(’l)f Eﬂ'iy rmd e
mlliliters of g ';é 31%?%‘% %&égﬁ ;, P viat
856 Cheni cal Di Vicshgdnemts are po: @vn fde )Th@-Fe i c'u:?n rtbizraecm:t:
a Lygor ous stirri migarp détivition asiveil agogeémhicalousctrpalaau Piettahical maertlésl turated with

X 500 mi|li I3‘Pt er Bypissl @ﬁtfpbthemmeqswen aeerrd followt ipoatective| coetingsl far serpiceriddetors.edielectric

q&aoduct as a whit V%fi é‘t:p 55:&%? |ca| e Igh tggB Zﬁ‘%"? mask; bonding multilayer circuits, a final

cdev S
ir;& regﬁwe ainaioy er&ﬁtaQ;s%ﬁeqmta vJeIE,KFd!%,L Qless
__ w‘as prepared by omlaﬁv‘sglsag: Ab amrﬂ@gﬁtel&tdefeuﬁn&ﬁoylva d? préssu

"pl'aci ng the céftainer on a roIIer where it was m xed for 2 hours 60 65 9
084 269 | ngredi ent Amount Conposition
vior .0 granms Example |

Composition A (P, P
: Bi S (2- 0- chl or ophenyd s quz T 6 &%9!0)6'79 mof 01,514 S8 zenetetracarboxylic anhydride in 115

____'RWeChI er's ket Gmemlljllita"s bﬁdﬁitl‘nwdce a8 18,0004 srE(p ﬁmﬁcn&) 2 -(Adxaflliofdiddpropylidene)-dianiline were
2&bd S(di et hyl ani raddeg-in afioyt grﬂe!dtﬁam@ that the internal redbthoergpumev@tnoa @cdeg 367G This mixture

s then stlrre at room t tu 004 mol) of hydroxyethyl

‘g'l’s};g()l r di ac E{Lalv‘%ﬁhac e Wi C}f. dmsﬁ %ﬁ?‘f\ xgv:ﬂggred at room Wn?jpﬂ}"ature A%

v gr ams yle % ifli vl iate (GMA), 0.4 grams ﬂt@jﬂ% and 0.03
e Conposi @pana dl\ﬁﬁ!r quinammlas bDivl GHat ord . THe (WIL38 Wak theh mfa{ea tobbe Kokt 50° to

}‘%l nch) di amet ép°Caind stived fand$ koursnas coated with a ami nosil ane adhesion

gRE@NDt er sol ut i on raa ??"6'8'&1”?#1 IROMIeEPErEtyrer dnd wna'feémmx PO mililitats

P 000 o or HESE e AT mg?p:a'vwmﬁﬁ R

*-appl ied. 15 50 OhéHical DRIEIOASS 9 hVﬁ%§h resultmg
plsn techni que lgelam@ueﬁ}eﬁmaqama mtunﬁéh \&emnstm mllTlhérSoMﬁfrﬁéurMbth ﬁﬁs’n‘a&aiﬂflﬁ@'ed)ﬁ) yield
i‘gwpo& tion B wdke ernt%ralwembd (Gonipasition At 50C, after which it was exposed

?drs)ofan ul travi ol ect lon t gsource of 365 nanometers (nm and an intensity of
Idmght 5 [ERR] g5 S photopolymenzable polyimide precursor composition of the present invention was prepared by

3is(2-0- chargmg the following constituents into a container and placing the container on a roller where it was
) since mixed for 2 hours:

7’\""

'%%“

an L.S.
$
romatic
I 44-
1oxy-4'-
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§then rinsing it for 10 seconds with a spray of toluene to renobve any

B unexposed conposition. The wafer was then spun dry at 3000 rpm for 60
seconds. The wafer was, finally, hegtgggapgohel d at about [ERR] for 1 hf«
Hto provide a polymde relief structure of an electronic circuit, which \
lcharacterized by shappedigdtean |ines. Exanple 11 25 Cofpt tion A (Pol yner
‘Product) To a stirretg—sorugtipm of 33.3 grans (0.075 rgx jrank

112, 2- bi s( 3, 4-di car box o ﬂﬂ&'}obm%afslmammnﬁmw di anhy®® gesi n 115

L nilliliters of di netjhieeAlefoht Garamathyl2aminchanzoghonesh Fany

| 4- 4' - di aimi no- di phenyirisadiduedamiveretolt methaney about 2- gr ri,'g:'such as that

{ the internal reacti ofetta W@!V&‘P'éiaﬁfl‘/'d“’not exceed 35C. g 7d¢rsmé1i Xt ure was then
.stirred at room tenpl )
; t

hypexrel Whee after which 07Ggrgmains of
1:hydr oqui ?oone were 30 %&fﬁcr{dx :zgﬁtmgrder. The megrglrteg (0.004 nol) of
fihydr oxyet’hyl fRtabéveChmpsstiondvaa titkeell throdght hemisfosti &€t i rred. at ro .
#it enper at ur e fQf ofcniiinth)banteser siliévovafeB wasropted Y"I'H'aP g'@r't“ s}@gfgﬁgﬁ; % T:Eﬁ:ﬂ:;:g:
et hacryl atbeaéﬂ%&q@;@:‘gvﬁ?@fﬁﬂt“bé’ﬂfiy‘f’ﬁir?fé‘?ﬁffl Aid Re, 'and 0.03 gr armsdof60
1hydr oqui nomeomgtar &0l4fioq .qr waldh By (He absVeSpinaschiibtpeenusing r3AWorpmdor
{between #houtt s&rﬁimg@?%ﬁ?:% j’ E?Eéﬂﬁm:n Bl dried 35 2 houry BE0TCeaiet Whigh it was
1hol uti on WEEEIIAD ak GbLsletlightsonts dfasgenaneters (AMAnhAL AR $Po8" 3 MO
dmilliliter sigmfpaaeignmbmtgmrasgeg;gmoﬁ:girﬁrg}\i
iwas isol at ed D wafps wdy ey@loRag Y f hPihesdlsét doMpositivhhd w0
i 11717 t & gnénenringing f{pr a8 e sﬁgmﬁaﬁfebawﬁr(a;wgummnd Bel@;_qtlauolbg;%ﬁffbh
101 (_ Cheni ¢l FIE0 PRI0T paiomidetenanstribugt of dnamktrddivaicuitawhorsie gharacteeized i 4T 4 ©
1Vi gorous styped I Ng. The resul ting gel ati nous IErECi pitate was triturated with
42 x 500 millili t(_arspsofl petProI eum et her EX3®P&liction filtered to yield 40 the
Aproduct as Gemphsites ASEplymer L fl i o B,23k(3dicdrbdiyphenylbéxafidordpropane
Al nfrared spae,gn{?‘,%:@?i?a sﬁ:\ o &Qi‘]aéfﬁf? 7e\e,(:fvzllrzegﬂa\ﬁn@(n'ummqli of #A2aminerdiplizzgl e:_h‘?'
[ ERR] . CoNMigs LddadinBbdut RlgfinDIpE sydheas tractbé wtepml seagtive|temper i ﬁm&&g@
lof the presmmiurd Wwasaidni stined/t soqor @pmfefdretf?' -73‘!?“ afm}e”‘F'gc R B JaedVhiChe mixture
| cxonst i t uenddded Htthﬂafd%ﬁ&%mjﬁ%ﬁjﬁgﬁg‘%e TG DR ai ner on a roller where
Lit was m xe¥rEpe : yiate (GMA), 0.4 grams of benzyldimethylamine, and 0.03
i fArmunt 50 graE?e?'E%ﬁiﬁéﬁ yﬂdelirOﬂﬁa:‘g%ea:eThe mixture was then warmed to between about 5§’ tp,
I grans Bi s( 2@ akd dtictbdR®BWud, 5- di phenyl i ni dazol yl 0335 AR 5™ dohhiffite of
P .y . 14 nd was (
k ket one (tsgt r armpé eattiodisalpfionokas b %ﬁ%ﬁg&g ‘i@g%glé'gﬁ

C

B ) ner s isolated by the dropwise addi:tion qf
LTr i 5(di et hybetven st arameye yarpacie S To0 Pl 0 Graim (e ssaedoly tyainion Ol
4ol ycol diac |r,;ﬁtﬁ)ivision as "Supér High Flash pHiiaHIB596') accompanied by vugorousstnvmg_.The_resulgu:g

g N-met hyl pyr Qidn Y HPecipitate was triturated with 2 x 500 milliliters @.DW‘W’E ft@ﬁgg:gygﬁfed

il monoet hy | e tHa@Foduct as a white solid (Corpdaliio Abwih anrasid anmbes B BT S1°E Was
{filtered theabayl freagengipeefdfthand 1$30°Per - A 5.08 cm (2-inch) dianeter silicon
. vvao&];fr was C%ﬁ%ﬁ‘%gw h a am nosi | ane adhesion pronoter sol_ut ingn 6305%1 a spin
gcoaling tec Hisabib Haiyiadecpresiisr Eonipatitah eftthe3@MNY PYANtigN W S
dafter the‘,sa(ih@gh@‘f’;em?ﬁ;&ag woﬁgi;imﬁiimm aworsaiegs gnd BiEFing TR CPMBHPLE Y IMeE TWas
dappl i ed to tniieedfaf2coutsy t he above spin techni que using 3000 rpmfor 60
gdseconds. Thi's wafer wilthda tcoati ng of .Conposition B wagandobmn dried for 2
hours at [ERR], after AR it Was expnosegd-t-e—an—tHtravrotret—ti ght source

L g
—————

Aof 365 naE(pmaters (nMeoRpstn@R Al Nt ensity of about 5 [ERR[;,Q"% d 65 |ight
‘Hpassing through a r'nasIdiswgo-ctwmﬂhatm,&dioheqvli@dﬂe‘wf“56%n7§h<—g'1 ;;ﬂ?s was t hen
fidevel oped by di ppi ng iMicHiar's k@enedietrapgiay! L"ﬁ"‘&dﬁ"i” B0 @0 Stams

v

e (eliathvl fol thane : :
-but yrol act one/ t ol ueﬂl'.é"(ag@%%ﬁ;ﬁzﬁi g Tt for 10 secardgramisth a spray of

4

st ol uene tao_renove any (I dn@posi tion. The wafer S¥@9aM¥en spun dry at
113000 rpm fBr 60 Secondnylehd GiystmeRoewaBstheri nal |y, heat ed-A8F™el d at about
:3000C for 1 ' i : h ’ 1 micrometer filter.

The above Composition B wet ﬁltr?::fg:rv%ta‘g c:ated with a aminosilane adhesion promoter solution

. inch) diameter silico i
; 60 by a‘:;:i'gacgg:igg |:‘e‘_::t;1)ni<1ue wherein the wafer was rotated at 3000 rpm for 30 seconds after the adhesion

s lution was applied. . ) )

= pron‘l\'?\tee; sgok:nposition B was applied to the wafer by the abg\(e ds?m ;celfhn:g:c: 5?(’:19&132?%, rrzg‘ f:::v gg
. Thi fer with a coating of Composition B was then dried for £ hour y itwa

Zi:%r;gz ;E:hiasnvtxaltraviolet light source of 3656 nanomsters (nm) and an intensity of about 5 mW/cm?®, said

65 light passing through a masking template.
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mi ght :passi-ng thro_ugh' a masking tenplate. The wafer was then devel oped by |
dipping it for 20 seconds in a 1/1 solution of 4-butylactone/toluene 20 and

?r?‘ﬁ%g%ﬁ%ts & da %iuti&b 5% ARty herRIuRIC '




E hohr t.o proevide a poI yimde relief structure of an el ectronic circuit,

&t which is characterized by sharp, clean 5 lines spaced as little as 3

¢ microns apart, as exami ned under magnification at 150 x. Clains 1. A

-radi ati on-sensitive polyimde precursor conposition, conprising: 10 a.

pol ymer of the formula 15 [ERR] 20 wt@84 269 s a positive integer C@
- correspondi ng ﬁamwwmevmpe&jw Ju?pu{grﬁ 15148 &84 TS 1/%@1tlb§0f%ﬁlﬁ/+o%néléobﬁene

| akge 25 t 0 apd@wi .demgh&;rnnndeydmfwwatsbraaonun&moramareagﬁmaiqdoe@dtbabomrng'hs witbr

- about 1500- Was 0e0sms doyat 3009Tpmefdr 60 gecoadsoThe pates wen; Enaths hmmtanq'hekaatdbomano‘éﬂfoﬂ

for any pay i‘PB‘l}Paﬁf""ﬂﬁ? olyigide Frlief stypciyre pf an NiGRirPit; N kich ig edzgf by BIRAY clpap g
dival ent ar GRESPRC a3 15383 icrgpe 928 SR M eer MaaR Teaton A R0 i ng at |east

. 2 carbon at @igms [ ERR] and [ERR] are selected fromthe group consisting of a
'hydrogen radi cal and any organic radical containing a photopolynerizable

. ol ef i ni ¢ doubl & Ayedigtion-gensitieepaiyinpide prefurfoERIR}positieh. famEintrei Nng sai d or gani ¢

' radical; dAd [ERRP'VQﬁ@fE'EI-’QFq“UQO are selected fromthe group consisting of

. perfluoro and perhal of | uogo al i phatic hydrocarbons having;1l to 8 carbons;

*' or, alternatively, a polyper of the formula 35 40
[ERR] 50 wherein n is a ppsitiye integeRtcorrespengi ngdojthe nunber of

“units in the polynmer and {s suf|rf|C|entI large t{f proyildelthe polynmer with
. a nunber average nol ecul a—wer ut OrC-8-BO®-=Fdet errm ned by

. vapor pressure osnonetry, |and whdrei @rtlcul ar unit in the
polyner: [ERR] denotes isprgd g cayagent, |aromati'c, organic

¥ radi cal cenhtaining at | east on¢| ring of si x carb@in atons, |said ring
;characterl zed by benzenoi ¢l uns&uration, the fouP car bonyn groups bei ng
'at*g_gched directly to separate 55 carbon atons in a ring ot the [ERR
. radi cal ; [ ERiRlrefiis 4 Ssit)e idte§eor S6He8i5dn8iflg foltiMulmBEr oBlirfd I thedRmaF drlath safficiBntly large
p hydr ogen e@ade prabidethel patyhiyer aiitty a nurtber avbraga moauldravelghi alboup tB00-0 1510 BdetetrainbEby
ol ef i ni ¢ douBpas ptsemrf osmometeysand V\tbwemcﬁra VARRic Ulafrm't[nliﬂl:qolvnm ngnesmsqyg agjami R is
'radical ; [Ei?é‘c’f!%ﬁ ""B °§' ‘Mé‘&"l" J‘ggﬁ’fﬁ"t"ﬁ g;."%a ﬂ‘fg“st? and R" are
TOl I'OI.I snst en ra | an 0 8 ic_ra containi
“Der“UOVO a1l o Bdiyherisible Sibhic dduble Bord, & 144 Oh nid Fadichla E‘Qﬂgns
and A andsdA aredeRctsEr@cihe gr o 6&?&1& Qo@’eﬁ“&o@ﬁﬂﬁdriﬁﬂdﬂﬂ@o Glfph ic hﬂlrocaafonsm g Ntds
60 'b.  a ceddnsavi. greretivelyi t | ve pol yneri zabl e pol yfunctional acrylate
corrpound and gPolymesebhefsMyaeri zation initiator system conprising hydrogen
b donor initiator and arongtic biimdazole. 2. A radiation-segsitive
}pol yi m dezgpr ecursor conpjpsition as clainmed in claim1l whereiln [ ERR] and
[ERR] are selected fromfhe group consisting of [ERR], [ERR] and [ERR]. 65
_3 A radi ation-sensitive| polyim de precdf’sor coppositfon as|clainmed in
.claim1l or claim2 wherein [E ]11°H0 084 2B% wali er
'devel oped,pby dipping i seco | |
. 4- but yr ol act one/ t ol uene jand thgn r [ folg 1R=sg¢conds W th a spray of
Lt ol uene to renove any unexposed nposi tfon. e waf & was fhen spun dry at
Zj-3000 rpmfor 60 seconds. The wa, s,Afinall y, heat®d and|hel d at about
£ 30Q¢ for L hour to provideasa Iy:\ﬂ selief structure of 4gn electronic
fcircuit, which is charac @rP‘ d by HQF‘p, clean 5 lines spaged as little as
:3 mi.crons apart, as exanf ned #nder gnification at 150 x.
'l'radi ation- sensi t i ve poI yrm de precursor corrp05| t | on corrprl
"~'p ymer of t

: or n in i i arge
cor r espondi rf ?“é"dl &% Oi@} .th?if‘ uﬁfﬁi"ia e,fJé’ ﬁ . 305"_ Taié‘feéﬁ&m
1arge 25 to \Bb&\{:k ﬁ: ﬁio@n r\b{ﬁﬁfwﬁé} ordny! far lﬁMWtﬁ&fbl ndfes MEHh&Hsin
about 1500- 1bhtefioddlents atheiabie, Mrgeeid rbgical containing at least one ring of six carbon atoms, said rmg
characterized by benzenoid unsaturatlon, the four carbonyl groups being attached directly to separate
55 carbon atoms in a ring of the R® radical; R? and R? are selected from the group consisting of a hydrogen
radical and any organic radical containing a photopolymerizable olefinic double bond, at least one of R?
and R® being said organic radical; R* and RS are selected from the group consisting of perfluoro and
perhalofluoro aliphatic hydrocarbons having 1 to 8 carbons; and A and A’ are selected from the group -
consisting of H, Cl, Br, and NO,;
60 b. a radiation-sensitive polymerizable polyfunctional acrylate compound and
' c. a photopolymerization initiator system comprising hydrogen donor initiator and aromatic
biimidazole.
2. A radiation-sensitive polyimide precursor composition as cIa|med in claim 1 wherein R* and R® are
selected from the group consisting of —CF;, —CCIF,, and —CBrF,.
65 3. A radiation-sensitive polyimide precursor composition as claimed in claim 1 or claim 2 wherein R?

T'ng: to a. a
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. o .
vapor pressure osnonetry, and wherein for any particular unit in the

polymer: [ERR] denotes isonerism [ERR] is a divalent aromatic, aliphatic

or cycloaliphatic radical containing at | east 2 carbon atons; [ERR] and

[ERR] are selected fromthe group consisting of a hydrogen radi cal and an /
organi ¢ radical contai ni ng a phot op®| 984r269bl e ol ef i ni c doubl e bond, at @

| east one ofpfy aNerd SR 0e R 6Y ASoindt fr 8 SRS 53 R Qutr
et 90 anereotit el dlilnel ) At A R 3R e FRudoeEbndHlene
per hal of | was memkpuplda/ta: 3000500k foCalIsbaings. Miseivalg was,fioalfy, hbafeb&ﬁﬂqeltﬂt about 300°C for 1

al ternat \7‘91"90 Pfa‘"gb? imiag frelietrtru¢ture of| proelgyo g FiRpit. Ahich s dh@ragiakined bnshar, gean
posi ti.ve iTREsSheed agl %%sﬁdﬂ'a""ﬂﬁapfﬁ s PXapinPFhdergPagRification ah180e pol yner and i s
suf fici entchaymd arge to provide the polyner with a nunber average nol ecul ar
wei ght of about 1500-15,000 as determined by vapor pressure osnonetry, and
wherein for héyagiationisensitiv palviinide precirse cpopasitien. coneilg: denot es i someri sm
[ERR] i4%a teeray@erithe fayifati c, organic radical containing at |east one
ring of six carbon ato said ring characterized by beszenoid
unsaturation, the four ¢arbonyl groups being attached difrectly to separate
55 carbon atoms in a rihg of 4he [ERR|g# adi cal ;o [\fRR] yanid [ERR] are
selecte®d® fromthe group consmstl ng of Ia hydr oggh [raﬂl ¢alf and any organic
radi cal containing a abl & ol e b nd, at |east one
of [ERR] and [ERR] bein said . I C ra [ERR] are selected
€

- [ERR] an

fromthe group consisti o’ ror dgan algyd uorq al i phatic
hydr ocakbons having 1 t¢p 8 cdr bons afd A and Al are sellected fromthe
grQup consisting of H, , BP, and -NX®2; 60 ®. a radi at i on-sensitive

polymeri zabl e pol yfuncti-onal acrylate corrpound and c.
phot opol y Wheleailis DpbsitiPd ihtegdr @6 rresyohbiMB Y tRERUNbH SAnikiAlthe ?&ﬁn%ﬂ@ fs sbiffidibrud iafde
and ar oemtte providd the plalynadr @vith 2 nurbdr avkiraijeintiiecsiengdight oabpal 15007418 00Qdsieterhinéd by
CONpOSi t i YAPOLRregsuLe) OHEG‘“?trV andayhasein fogeay eﬂft'FU[aEﬂqu the dolyrRRR}> danatesisimsoeraR’ s om

t he gr oup gé\ﬁgr rnglc c;vclgmuc 3 iﬂm@clrg dleastz rbo atoms; R? and R® are

r adi at i ongh&HsY &@abrﬁlevhm 855 Wi aeont GYHD G e bl °o€§:éﬁcff§‘§§€° I, 8 H%Rﬁ*&‘?l
or cl ai s ZArensleéted fron uﬂco]:snstmg@f peefLordnd pérfalofitiol) alipatic Mk &Gltb&d; abiRgn {o
group consa@tnsngndferratl\tejvdrogen radi cal, a hydroxy al kyl acrylate radi cal, a

hydroxy al ky? PeheEvesgtihgfoshwar adi cal , an al kyl acrylate radical, and an al kyl
met hacryl ate radical . A radiati on--sensi tive polyim.de pyecursor
conposi §d on as claimed in any one of claims 1 to 3 whereinf 5 a. the
radi ati on-sensitive pol yneri zabl e pol yfuncti onal acryl ate fonpound is
present in an amount equal to 5-30% by"\Ael ght  of th “pol yner; and b. the
phot opol yneri zati on i %r systl séfnt an Hnmoupt equal to

0. 5- 309%by wei ght of byrrer ' nsidtivel pol yi mide

precur sor -conposi tion,| as cl in a nélgf ns 1 tp 4, to wherein
said r.adi ati on sensitije poly _izable onf&nctlo

al acry| ate conpound is
sel.ected fromthe group consi g ofAtrlnethonI prfopane rinethacryl ate,
trfheth%lol propane trji agryl K\l ngthylol pr opane et hoxyl ate
trimethacrylate, tri P;g prop ©Rct hoxyl ate triacrylatp, trimethylo

o]

—

propane pol yet hoxyl ateg trin@thacry) ate, trinmethylol propang pol yet hoxyl ate
triacryl ate, pent aeryt ri t tri acryl at e pol yet hyI ene gl ycbl di acryl ate,

triethylen galny dl ac | at e, rrethacr lat

pol yet e e R Sl { Pib AT o
gl ycol di nmpdiprksd @Jse.omtaw BrafdHeM B ang ama.ard,u.asw Siyfer: néfb&ﬁdﬂe@i&n R
t her eof . G tefravalrdi atometic, Degesict radiea po’ng«nm delepstmrrkmrofcxbnpamort atoms, @l ring

cl ai med_j rf? 39’5%1’\0?9"@,‘1"?’9n%‘sal‘"?tb’"B'he ep baingnattarhed dirpgtly A sefamtey f

u ti
sai d ph%’t T g B Lrﬂf J{@ e}tgm Sl BON, SH3LSH oY opRe of
bis(2-o0-c nQrFl@ l'am&ﬂ up consisting of perfluoro and
bi s[ 2- o- Cfﬂeﬂfampllitﬁdﬂyl m&;ciydbémmhb‘mgw to@caﬂhﬁﬂ&hal IArEnda\Z@Jeydeiected from the group
consisting of H, Cl, Br, and NO,;
60 b. a radiation-sensitive polymerizable polyfunctional acrylate compound; and
c. a photopolymerization initiator system comprising hydrogen donor initiator and aromat;c
biimidazole.
2. A radiation-sensitive polyimide precursor composition as claimed in claim 1 wherein R* and R® are
selected from the group consisting of —CF,, —CCIF;, and —CBrF,.
T 65 3. A radiation-sensitive polyimide precursor composition as claimed in claim 1 or claim 2 wherein R?

—_—
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i .
7.€ A radi ation-sensitive pol yi m de conposition, as clainmed in any ?
onl_e of clainse 1 to 6, wherein the cpqrposrtron al so contains about 0.1-10% :
by wei ght , ahéBEéte @ilectdadrontihg Bioud Eonkisttrg[2® b Yipdbgen @ddical, b aytraxytikel acBiate/radical, a ;
radi at i on- dwerekv diybmetbdcyilatd @dicgbran olkyl sorylate oadivels andi apralkylamethsceylaterediéah any one
off clains 1 tﬁé ﬂrradzsowe#-wwovmdwﬁwgr FRRgsitigns 25 Wﬁfdal"n%‘“/é’ﬁoﬁf °'ermz 118G by

i gh, RasBay, &G.ﬁner&h&me SML J,amarmnfau RryRROLAREIR & hidnt in%an dhount
t ho for ehmtmw@wmt&th@mr ahé ON-sensitive polyrmde precursor
cgnposi tion, asheﬂhauoﬁmﬂnanmrmmrymsmesyaém &lpadsers inbn bbodht eqpaitp0.5-58aYgby veeight of the
rgacting ammacar boxy I|c acid di anhédrl de of t he forrrul a 30 dazkaS 40

erein [F J “’% ‘f‘t @’l’!‘"“‘!&r% O to)e ﬂ‘ai‘ so ? kT
r adi cal Corﬁi'eﬁe UoHdsting of Gth o demyit %J""’" i?a E‘Qﬂ\y Fhane fbdy bt Gmethylol
characteri mw&incétm&srafeu Erﬁi’ietfﬁ)m ptdpene’ extidxylatr ﬁwhte,gfrmrobomagne

attached dmowemb)ylateomw Nmetrmfbbhprananmolmhoavlata cryfate; protapiyfRol triactviatal
yethylene glycol dimethacrylate,

th at | ed® etbﬂ@e %ﬁn*ﬁe} gne; glucol i

[ERR] whét § gh 3?3@? é’?‘,ﬁ-}“ﬁ “afwgr?r ¢ KEneyvisng, &e9si dimetrgerypte
rfluoro an sm% BEp mraba;ew:-s orApdaRioN; a5 BaRed Akl B8 & diaind to 5, in
ciar bons; arwhich samdoﬁanoarmrdmleef:iambhﬁﬂbmnrﬁdm&txgm iDitiptoCie setdctt! frovg tr@fgrddp cddsistirgr ,
and [ ERR] ; o nb'dzetshlp-am@wg@mmmw agndg mslmérﬂatam eb'ﬂépowrawmrl-4{5m1mqtmxmr m

£ car box§‘1 RgPRLlY 1 on q.sald.feacti

. radiation-sensitjv. lml mon as Cl in n n

 oduct W theRih il és su.tfaaLE oSHng il e o Aoy m’%ré& 1% 8om
gbout roomréuedsrmra ure |n an organr c sol vent form an

&ddi tion prod&a radﬁmm-sensmve addlmimg auaorsmrnpbslm a‘clavaedjmaauid |otao ofcigmeducl, a

Fadiaf | off sernttrwmgeﬂwrsr gont9ing abayt § 10 tHe ‘?‘ldY‘F&“" ai‘P??'&P%Wﬂ@r?ﬁﬁhﬁwvﬂmef &,

jl so addi nd’ ?t s ne bleBika an% LARR h)é&%ﬁ.l/ ﬁr&u&o%aﬁ%o&t% tagghlmed n
¢onpri sing HeYr) ,,,d aroma m dazo
or the prggggﬁaidcgigg ﬂgt?aggdumwmw& afltheefoumilayl ImI de p?ecursor

conposi tpon, as clainmed 65 in any one of clal m 1 to 8, conprising: 12 0
P84 269 a. reacting a tetracarboxyli cQaci d@di anhydri de .of the fornula [ERR]
10 wherein [ERR] is as defined in cl | ||wrth a hydroxy al kyl acrylate or
2 hydroxy al kyl nmethacrylate to for 1,5! terification product; b.
form ng a acid chloride derivativ of 8 d terification product; c.
reacting said acid chloride deri vat' Nh 4 dianine of the formula 20

¥ ERR] 25 wherein [ERR], [ERR], A A ake as recited in claim1, to form
kan addi tion product. 30 11. A rret hgd fo' the preparation of a :

i adi at i ogg sensitive polyimde precursdor conposition, as clained in any one
of cl ai ms  Wheoin®® iscostmavalsitrrgomatic, noe-haloden gorsaimnd, y@ambml lrcmtaiuoam_\}edstrodenm

he f | a)f carbon atoms, said ring characterized by benzen at o = g
Lre as def i %ﬂr Ao} 29 P G190 elpmsinafig °8h£g?;%°g% Ertbiivan s

structurgl ornula [ ERR]
s | :

wherein R* and RS are selected from the group consisting of perfluoro and perhalofiucro aliphatic -
55 hydrocarbons having 1 1o 8 carbons; and A and A’ are selected from the group consisting of H, Ci, Br, and
NO,; in a suitable solvent at a temperature below about 75°C to form a carboxyl group-containing reaction
product;
b. reacting said reaction product with an olefi mcally unsaturated monoepoxide at a temperature from
about room temperature to about 100°C in an organic solvent to form an addition product;
60 c. adding to a solution of said addition product, a radiation-sensitive polymerizable polyfunctional
acrylate compound; and
. d. also adding to said solution a photopolymenzatlon initiator system comprising hydrogen donor
| initiator and aromatic biimidazole.
' 10. A method for the preparation of a radiation-sensitive polyimide precursor composition, as claimed
T 66 in any one of claims 1 to 8, comprising:

d
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m [ERR] is a divalent radical containing at | east two carbon atons,

wo am no groups of said diam ne each attached to separate carbon atons
aid divalent radical, in a suitable solvent at a tenperature 50 bel ow

t [ERR] to forma carboxyl group-gggteggni ng reaction product; b.
rgacting sai %‘j rgagtacti on grr oduct wiith an ol efinically unsaturated nonoepoXi
att:ia t enper af UFE 1 HRSHERY G Wi iarbydnds oftttafermu? about [ERR] in an orga
f-went to forman addition product;gc. gdding to a solution of said

[di tion product, a radiation-sensitlfjve gpl ymerizable polyfunctional

iryl at € conpound; and 55 d. alvzﬁ add'fmgi to said solution a :

phot opol yreri zation initiator sys m\c r\si ng hydrogen donor initiator
and aromatic biimdazole. 12. A fthodiyas Blained in claim1l, wherein
sai d pol ycarboxylic dianhydride is™g Z-MB, 4- di car boxy-

gph_\enyl ) #hexaf | uor opropane di anhydridfe. 13 A method, as claimed in claim9,
11, or 12, wherein said olefinicall® uns& urated nonoepoxide is 60 glycidyl
acrylate or glycidyl nethacrylate. 14. A nethod, as clained in any one of
claims 9 ivberdin RWEIS defined rdidim 9,f@iR B hdréky ARYI BEyIS or's Hdrosl) SNl M@nddiyiatddb Y bn

et her . 1bestefificatiomprdddcr t he preparation of a radiation-sensitive polyimnde

inr ecur sor cd‘rr?ﬂ@fm F'b%fid,‘%ﬁg"i %q'?'gﬁ%‘(ﬂ??frfai&ﬁ terifigatiopprodieti ns 1 to 8, conprising
65 a. redcPrHd B rERrsseyyative ‘ﬁ'f'h%gl‘?ﬂf‘? ofehfermiYis formula 13 0 084 |
-{;269 [ERR] 10 wherein [ERR] and [ERR] are as defined in claiml, with a
Eydroxymﬂl kyl acrylate or a hydroxy al kyl neiAhacrylate to form an

e

esterification product; b. formng an agid chloride derivative of said
esterification product; c. reacti saffd

di agine of the fornul a [ ERRIHaW -@ % W val ent radi cal containing
at | easts 2 carbon atons, the two Jarf noggr dupg of said diam ne each attached
t0 separate carbon atons of said divalent radvscal, to forman addition
product; d. adding to a solution’of said addi Y on product, a

radi at i on&g?en,si iﬁve pol 'g}:;lrfiﬁzqas%de. pol y11;unct i_on%IEi£20 aé:rqzl ate conpound; and
e. al so,a 10’ rBILIdn PRI ol P,ghﬁ'r T HA%YChI ti at oy system -
conpr i _siang, ﬁ?&%ﬁ%ﬁ%ﬂ%ﬁeﬁﬂﬁﬂ,&aéﬂ 'ﬂ'@ig’cﬁff' ‘f?é’f’?y'é""gﬁ q’???'a%ffBTB9s't'fB'.a¥ﬂa'W§? hod,
pas cl.ai med Id)readtin Bpdioarbdifiit Blarhydidebt ekormaboxyl i c anhydride is

2, 2- bi s( 3, 4-di car boxy- phenyl)-hexaf| uoropropane di anhydride. 25 17. A
et hod, .as clainmed in claim15 or claim16 wherein said organic diamne is

4. 4' - di ani no- di phenyl ether. 1%. A nethgtl, as cl®@ined in any one of clains

11 to 17, wherein the reactionCproduct bf the di@nhydride and dianmine is
rought to reaction with a B%roy Ca @ e, dr oxyet hyl

E;m::thacryl ate, or a conbi nati oQ_ o,thet t&ﬁ) ¥ the reaction with said
ol ef i ni ¢al | y unsatur at ed m)noefpoxi de. 30 19. ﬁx process of formng a -
pol yi mde relief structure on @ substrate conpriging applying a filmof the
‘conposition of any one of Clains 1 to 8 or a filmof the conposition

ipr oduced yerbih 8* g 8tae s dofined inclabm & with atBhast ams o@articdidnBnd laving the slssiral forreyla

expesin®the filmto actinic radiati B;geﬁl oping the irradiated film and
.curing .the photopol ynerized fil mto"g oV .said polyimde relief

EST I UCT UT € wher@in RAs PEICAHT Rdiadt 6dhkaiHindGt ibsit fWo@irBdnkforVd ik Sloandideqroupbstissiqli®ming an
bel ect ri calkacbrattashed forseparate chebinCioms3dh séia tiwaiemmaipsl inchaitdble solvent at a temperature
=St r ahl ufQ Selom pbaytiTS'C ladorms aprbeivd grgop-tdntpining riaetionredwsiet zung, ent hal t end: 40
la. ein Pol n%reaﬂep s%pﬁ@fn qoduct with an oleﬁpaally unsaturated m gpoxide gt a temperature from
- about room temperature to about 100°C in an organic solvent to form an addition product;
¢. adding to a solution of said addition product, a radiation-sensitive polymerizable polyfunctional
acrylate compound; and '
55 d. also adding to said solution a photopolymerization initiator system comprising hydrogen donor
initiator and aromatic biimidazole.:
12. A method, as claimed in claim 11, wherein said polycarboxylic dianhydride is 2,2-bis(3,4-dicarboxy-
phenyl)-hexafluoropropane dianhydride. : .
13. A method, as claimed in claim 9, 11, or 12, wherein said olefinically unsaturated monoepoxide is
60 glycidyl acrylate or glycidyl methacrylate.
14. A method, as claimed in any one of claims 9 to 13 wherein said organic diamine is 4,4'-diamino-di-
phenyl ether. : '
e 15. A method for the preparation of a radiation-sensitive polyimide precursor composition, as claimed
' in any one of claims 1 to 8, comprising

N 66 a. reacting a polycarboxylic dianhydride of thel formula \
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chloride derivative with a
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~-EC N R -N 50 : t 1S a00R30-C .
k j n 55 worin n eine
§ Zahl der Einheiten im Polyner ent sprechende positive ganze Zahl ist und

aysr ei chend gross ist, umdas Polynmer mt einem
Zghl enni ttel - Mol ekul argewi cht von etwa 1500 bis 15 000, bestimrt nach der

DY trpfq; uckosmonetrie, zu versehen, un® 680 j ede einzelne Eirnheit im

Pgl yner -b Isonerie bedeutet; Rl g n dival ent es, ar %rmt i sches,

algi phati sches oder cycl oaliphatis hes Radi R4l m t V\ﬂ]l’ll gstens 60 zwei @
[ e

bhi enst of fat onen ist; R2 und R3 der G uppe, welch

efnem Wassgrstof f - radi kal und ne i e pho rrE{mmerbare olefin
Dpppel bi ndung ent hal t enden orgac%@ , Wobei weni gstens

el nes von R2 und R3 das organi schd§ Radi kel i st; und||R4 und R5 ausgewahlt

9 | phatlschen KohI‘enW%sserstoffen mt 1 bis 8 Kohlenstoffatonen besteht;
Her , al t rrgr\;ae{pR 6'5’“ are@ #ﬁm lg,ﬁmn 1(%'?“ Wﬁrﬁﬂ alkyl acryiate orahydroxy alkyl methacrylateto

| 2 e e e L 288 o oo v 10 O

c. chtHg said 4cid cHiibride derfvBtive with a diamine of the formula
A R30-C COR2 15 _ 0

fl worin n & ne der Zahl der Einheiten HfN-F—‘Bt—y‘Her ent sprechende posi tive

Zabhi 0SS m t e
o oS R A A R i R e
g1 Danpf dr uckassdeingto 4 sotutidh oi/ﬁ'di Eiﬁn ptid Vﬂ"aﬂlbllof\liénsjtied aolﬁhmﬁtmﬁbnﬁnmht

£Q| yneroe -aorvla@(ympotmd.tmdeut et ; ein tetraval entes, aronati sches
3 gani sches ; Raﬁilakalad‘l"ﬁ‘ﬁ t @ ‘E‘n%P'&‘%WF&‘%@"\/GH*"S’&YFFS‘“|°°"‘P"s"‘9 hydrogen donor

I i
~Kohl enst 31T RESLCREL id 5,Wh£‘r9 ‘1&%& %Lugﬁynp M&H&J%M&ﬂ Eérb&vng
nar akteri S|pq5.{yl)1h§,taﬂ agem,ﬁ.gd rbony pen Ire t an versc ene :
i hl enst o?# at oA method: laﬂe:mhal ingaichals omlaﬂaﬂbﬂeadnmsag&bpnﬁ diamivie 34, 4'%ina-dnp5&yl
FHher-ausg evvahft sind, die aus einem V\asser stoffrad| kal und einem

Hus der
5 ne 25 phot P%?' %‘"G‘PVéﬁ"Pﬁf"?E‘P?éW% °’( @jgnhydride
i gantScher 83% i e

r gani sche Radn rdcast; of faf dlimidb! el ¥ \btr Jre &t bam?e pnﬁm@mg waincterhe
aus perfluo rcmapttseinn ofratly pmrolﬂelb-oge d 8 ar@ filmesftt@vombaspiioa piogwagby the process of any one of

o hl enwasserdsims 9 tori 849 the subjsirate, @xposing éﬁé"'t%ﬁfﬁt'%’éﬁa‘i?@s@%ﬂ?m"a}hﬂ'"Ad'a'ﬁéi film, and

i ly ed fil pro d
ausgewahl t éﬁu n%’?h gggcc ngth Egm1 h m pa%%épgﬁg%gl geiéptpo%c d%gce. b.
S|ne st r afal ungse MEr1 S| erpar e, tronelle
Acr yl at ver bi ndung; und c. ‘ei n einen Wasser st offdonor| nitiator und

faromat i schedPa@ntapgprfiche| ent hal t endes Phot opol y- nerisationsinitiat or syst em
ooy o 4 oahafhorshiinfiehs b BholE S AR SR e & e

{ Anspruch g beap by phfvifer daie
best ehend aus -CF3, -CCIF2 und -CBrF2. 35 3. Strahl ungsenpfindliche

'P&L)yl m d- Vor | auf er - Zusammenset zung, wie in Anspruch 1 oder Anspruch 2
{beansprucht, worin R2 undi Ra ausgewAhit si nd aus der pe, bestehend aus

el nem Wasger st of f radi kal ,} si nem Hydr oxya kyl acryl at radl k |, einem
'Hydr oxyal kyl met hacryl atr adi kal § ei nem Al kyl acryl gt adl und ei nem

Al Kyl met hacryl at r adi kal . pfi ndI I C g\,
er Anspruche 1 bis 3 40

 Pol yi m d- Vor | auf er - Zusamm '
:beansprucht, worin a. die¢ sgrahl rrp Wl QJ ynerli si er bar e,
RoPrfing i n exter Wﬁ"ﬁ%n 5-His 30 Gew. - % des
das Phot opol y | sationginitiatorsystemin

pol yfunkt oneI l e Acryl atv
Gew. l% des Pol yneren vor handegni st.

i Pol ymeren vor handen i st;
‘lfeiner Menge von 0,5 bis

65 :
worin n eine der Zah! der Einheiten im Polymer entsprechende positive ganze Zahl ist und ausreichend

it gross ist, um das Polymer mit einem Zahlenmitte!- Molekulargewncht von etwa 1500 bis 15 000, bestimmt
Ty nach der Dampfdruckosmometrle, zu versehen, und worin fiir jede einzelne Einheit im Polymer — Isomerie
e bedeutet; R' ein divalentes, aromatisches, aliphatisches oder cycloaliphatisches Radikal mit wenigstens
A 60 zwei Kohlenstoffatomen ist; R? und R® ausgewihit sind aus der Gruppe, welche aus einem Wasserstoff-

radikal und einem eine photopolymerisierbare olefinische Doppelbindung enthaltenden organischen
: - Radikal besteht, wobei wenigstens eines von R? und R® das organische Radikal ist; und R* und R®
oy ausgewshlt sind aus der Gruppe, weiche aus perfluorierten und perhalogenfluorierten aliphatischen
: Kohienwasserstoffen mit 1 bis 8 Kohlenstoffatomen besteht; oder, alternativ,

65  ein Polymer der Formel | .
©




¥5. Strahl ungsenpfindliche Polyimd-Vorliufer-Zusanmenset zung, wie in
n der Anspruche 1 bis 4 beansprucht, worin die strahlungsenpfindliche,
reri si erbare, polyfunktionelle Acrylatverbi ndung ausgew hit ist aus der
e, bestehend aus Trinmethyl ol pr opa(Ft Macr ylat, Trinethyl ol propan-
rylat, Trimethyl ol propanet hoxyl at cryl at,

Bt hyl ol propanet hoxyl ¢t triacrylat, Trinethylol- -

br of anpol yet hoxyl attri me{hacryl at, _
Tri net hyl ol propanpol yet htgxyl attriacryl at Pent aer yt hr| ttrigcrylat, 50
Pol yet hyl engl ykol di acryl , Tr et hyl(fr%?l Ykol di %‘gryl at®
- atH

Pol yet hyl engl ykol di net ha ryI af Pol
Pol yhret hyl endi net hacrylat —_Tcj Jﬂst hyI ]

St rahl ungserrpfl ndl i che

nsprOdhe 1 bis 5

Tet r et hyl engl ykol di acrylat un hyng

ol yi m d-Vog | f uf er - Zusamrenset z yn ei nerﬁ der

_eansprucht worin das afomati yn B| | m“dazol des A

hot opol yneri sati onsi nit % ausgew hibt i st aus der 55 G (ppe, bestehend
laus B s(2-o-chl or phenyl - 1 phenyll azol yfl und.
§B| s[ 2-o0-chl orphenyl 4,5- | nd met hoxypherxl I m dazol yl I

ol yi mi d- Vor | auf er - Zusammenset zung, wie in einemder Anspruche 1 bis 6 brie
eansprucht, Rk lnrs.ndldsr ZeHERPERAGHE! it Bélyrndi GhestbofBndd pbsitlleare Z6# st uR@ hikeEREGHAN

!auf das GEWI @hdss i Gas@Bigmer mit einem Zahlenmnttelm(blldjtﬂ&@&ﬂcht GdnltBga 1560H©15600, Bestiminit Rach -
Egnt h3| t 3@3f fder Dampfdruckosmoﬁ@tne zu&ersgtenatlcﬂd édemihzglo«hémhent im Polymer — Isomerie

st ggf R e e

auf das Gew ell RiRs der Gruppe ausgewshit’si (Y Mg U3, eirfRm "W Bsserstoffradikal und einem sine
Phot osensi B Iphetatmrlﬁabhaldef msdherDoppelbmdung enthaitenden &ganiteidnaRedikal Basteht, wobei

[—Pm 7. trahl ungsenpfindliche
b

Her st el | ung g{ewg;tenglegn of R unsi 3 tiesed lotgepjache Radikal ist; R* und R® ausgewdhit sind aus der Gruppe,
ol yim - vor (AT e BT Bl
beansprucht, eag| eren el 17 2Carbonsadr edi an c?rl

iIFormel 1 53¢ Ib ﬂme strahlungsempﬁndllche. polymerlslerbare, polyfunktionelie Acrylatverbindung; und

NEIRRNARE | 1 | ¢.| ¢t Idlpehl thsbrisuo#donemm@r urd arommszamdnzol enthaifendes Rhotopgly-
fR6 \ 0 0 10 m' n ent

[ni cht - hal ogermﬁ %g?si%"ésﬁ Jgpéf'%'gj' %ﬂgéﬂig@'fﬁﬁw ARG
-Kohl enst of kat 0n§|3tré ngs fdlic .mo ek telPg N6 intam Zisradngu,a&mspmchz

‘char akt er i si ®ednspra¢ht, woriol Rl atchuavamt gind Eiarcboaryb@ ¢ be3(eRend .a0s ¢inglnt Wasserstotinadikal,
=ver schi edene ejtem| Hydexysfiyiagrdeteadiksl, %m%mﬂmgikvﬂwhmﬁtf%I leinky Alfyigcrmidisadikal ynd,

;m t weni gst eﬁg‘e? mmﬁgr%ﬂnﬁge%w{}&&u% £usan9rrng'\%etzung wie in emgml;_iF%Aanruche 1 bls%

20 40 beansprucht worin
‘A 25 worin R4 undieRramurmeanmbdiichd beigmarishrbdRr pdiyfutiRiishelied MeHiaVvetinitiuag! B einer Menge
'perfl uori ert enn &hd éﬂdm% dgPalvinaren verhanden iaf uphat i schen Kohl enwasser st of f en

'mit 1 bis 8 Koh\’ mmmemaaownmfersmenaubwmwse b bie 30 G- *epeRiolymeren

sbesvenend qusFEIghl LB, ot Pty oo S G SR AR S WUHSH dt flapdiEe 1 bie 4
gelrner Tenper EUeWsprEHt e \e@ahiAbsehpfl el Péigther té1golfFlikkBiOnetle Acrylatverbindung
§Car boxyl gr uppesgewatit isgeus die GeuppeBestedbehdkdus ; Trimethidolpgipantdmetbiiceviat STrimethylolpropan-
'"Reakt i onspr oduaerviat, nT rvne@wh@mneme@mrlvtsm?m efsé.'t' Y'@nmmﬁtb tstrireryiat] Trimetiayiol-

£30 Tenper agyrs 'jfg,?" % Ipseanea f"efﬂ,"? JoRe, ,{ e
FLosungsni t T elgidfiakTro we.muﬁsttf&'ﬁ.sﬂﬁ#ﬁew'% g "° %ﬁka@rz\::rvlat und
sstrahl ungserrpmsdhdhgeﬁ &on. pol ynmeri si erbaren, poI yf unkt | onel I en

“Acryl at ver bi nduﬁg?tr:luurssqu ndligka fio ﬁgwa—&mfeﬁaﬁammw duktnsememmldr&shspmd!etw:@
ctmggg i 0 er
;Zugabe el n§§ rflgz%‘,’ﬁbeste end aus Bis( -o-chlg 'rm?:f pheny nml azo ?ﬁ Sﬁg%-clﬁorp envgz?ﬁ(m

gn%nt hal t enden methoxyphenylimidazoly!].

fmt 7. Strahlungsempfmdhche Polylmld-Vorléufer Zusammensetzung, wie in einem der Anspriiche 1 bis 6
#rie beansprucht, worin die Zusammensetzung auch etwa 0,1 bis 10 Gew.-%, bezogen auf das Gewicht des
ens . Polymeren, eines Leuko-Farbstoffs enthéit.

off- 60 8. Strahlungsempfindliche Polyimid-Voridufer-Zusammensetzung, wie in einem der Anspriiche 1 bis 7
hen beansprucht, worin die Zusammensetzung auch etwa 0,1 bis 16 Gew.-%, bezogen auf das Gewicht des
[+R® Polymeren, eines Photosensibilisators enthait.

hen 9. Verfahren zur Herstellung einer strahlungsempfindlichen Polyimid-Vorldufer-Zusammensetzung,

wie in einem der Anspriiche 1 bis 8 beansprucht, durch
65 a. Reagieren eines Tetracarbonsduredianhydrids der Formel

A




35 JPhot opol yneri sati oniniti ators_yste_rrs zu di eser L6sung. 10. Verfahren zur

i m d- Vor | auf er - Zusammenset zung, wie in einemder Ansprfiche 1 bis 8
khsprucht, durch a. Reagi eren eines; Tet racar bonsaur edi anhydri ds der
00 O 045 46 269——C \RQ O 0 50

K we in Anspruch 1 definiert i st m t el nem Hydr oxyal kyl acryl at
odgr sinem Hydroxyal kyl net h- acryl at unt dung sines _
i est erungsprodukts; b. Bildung sines ur ec | ori dderivats dieses
test erungsprodukts; c. Reagieren di es chloridderivats mt einem
g n der Bornel 55 A H
‘ NH2 FI5 A A 5wor|nR4 R6, A und A

fl 1111111 1111 0 084 269 11. Verfatren kur Herstellung. einer
jahlungseﬁpflndllchen Pol yi m d- Vor | auf r-Zu ammenset zung, MM e in ei nem

¥ Anspr dchewdridresinSetiaGildntes) aksmtkisch b, IficHi-halogeraitibes; bRBnischésRadikal mit wenigstens einem
.__.ycar bonsauRiag Nmmydiqnstgﬁmmenﬁﬂ.rw@bt der Ring durch benzoide Nichtséttigung charakterisiert(ist, ung
wobei die vier Carbonylg 2 Pirekt an yoermc@edene Kohlenstoffatome in einem ngdies R
Hin R4 ung ﬁ?d'ka(ﬁgéb“\"ﬂe"ﬁré’p?‘lﬁ(‘f’ﬁ 'is"ﬂ‘éﬂ"m‘8Fﬁa"'§ﬁhﬁ'ﬂo'a'ﬁ‘|"tde{/\5°ﬁmast ens ei nem
flani schen Di amin der Strukturformels-15 H2NR -NH2 worin R ein weni gstens
j; Kohl enst of f at ome ent hal t endes di yal ent gs Ragi kal ist, wobei die zwei
jinogr uppen dieses Diamins jeweils rsﬂ:hlne Kohl enst of f at one des
l.enten Radi kal s 20 gebunden 8jnre: cpi-yhgt en Losungsmittel,

521 ner Tenperatur unterhalb von et
dung ei nes Carboxyl gruppen-hal ti geh Reakti onsphodukts; b. Reagieren
ses Reaktionsprodukts mt el nem ol &f i. n| sch unge’éattl gten I\/bnoepOX| d bei

b in Anspruch 1 genannt sind, unter %dungcel nes Additionsprodukts. 16 |

er Terrpe; %B'.Fm A‘%Rd E‘ta tnstm er ¢ Pur e, te% u erQuonerpe enfluorierten
ani schen” LagHidsish kbR mnH Eoﬂa'l T-ﬁfuﬁ p% I ddfren h?nf ﬂ? mgew %%smd alrs der
abe einer 6tubpd)Ibestgheedpdsi Wi, BrN@B,NQQOInYeNRA SdeRhdra ed%ung@ahgéf b lefne O T peikur
yl at ver bi ndruvrgallzvpneqtm??q_murﬂgdtuhgsmesscaﬁuhxvlunumﬁamhnlﬂedsnomcbddns we| tere
gabe eines ﬁem‘e‘# RANERTPHIKS| ajt S'%e'[! ﬁ&"&%m?%ﬁ'g'eg "'BI"P?PL’ einer
3 _t hal t endel £ “EF%%PF&S“'P}?FN“ F S\ AeRALoan(iehgD Seeupasmiftel yer Bidng
; V _rf ahren, we |cUZ Q&FHIMQ rail%né%@ﬁmﬁdﬂsﬁ olyMBHsterbafbA Spolyfunktionelien Acrylatverbindung 2u
Pol ycar bonsaue:adlehgdmed AddifonBpradults dund3

d| car boxyphen Jq E'R'&FQ MFE%@#’&WA%N@M@(‘M@G .un/grofmatinches, Biinidazal anthaitenden

FAnspruch™ 9,%1 B’ z‘*/%‘?"E sah.
3 I\/bnoepOX| d g Wi 67'5'5 A‘fi\ugpr S"E Ta mmﬁﬂnd{ach?n \Pm.d%ﬂ %errZ sa%mensetzung,

a. Reagieren eines Tetracarbonséuredlanhydnds der Formel

k ” 11
| /\/\
“ AVANS

i

0 o)

5o worin R® wie in Anspruch 1 definiert ist, mit sinem Hydroxyalkylacrylat oder einem Hydroxyalkylmeth-

acrylat unter Bildung eines Veresterungsprodukts;
b. Bildung eines Sadurechloridderivats. dieses Veresterungsprodukts;
¢. Reagieren dieses Siurechloridderivats mit einem Diamin der Formel

55

A’ A’
. ?4
H2N ? NH2
60
RS
A A

65 worin R*, R%, A und A’ wie in Anspruch 1 genannt sind, unter Bildung eines Additionsprodukts.

—_—

|

16




t —
d4. Vgr‘f ahrén, we:n e| nem der Anspruche g bis 13 beansprucht, warin das

prganitsche Diamn 4,4'-" D am nodi phenyl et her ist. 35 15. Verfahren zur
Her st el | ung ei ner strahl ungsenpfindlichen ,
Pol yi m d- Vor | guf er - Zusanmmenset zung, 1la. Wi e in einemder

Anspruche 1 bis 8 beansprucht, durch a. gRp8g4i 268n ei nes _ _. é

Pol ycar bonsgur edi ar\1’hydr| ds der Fornel ffi 0 Potvimid.-Vorlaufer2
R§9\ > ~~15T\r§e 141‘5& effahren zur Herstellung einer strahlungsempfi ncbchen olyimid-Voriufer-Zusammensetzung,

nem der Anspruche 1 bis § beansprucht, durch

| a. Reagieren eines Polycarbonséuredianhydrids der Formel 0 0 worin
R4-ungl RI we in Anspruch 1 definiert sind, mt einem Hydroxyal kyl acryl at
pder pi nem Hgdroxyal kyl - nmet hacryl aﬁ unt er %EI dung eithes

l

erungspr odukts; ieth- 50
hl ori dderivats di eses Ver eg«t/er u

gi eren di eses Saurechlorid i m tgSei n der For nel

_ "-NH2 58 worin RI ein wenigstghs zwei Kohl enst ofcf e ent hal t endes

di valfent es Radi kal ist, wobei die zwei Am nogruppen d)es Diamins jeweils an
ver s¢hi edene K st of fsat.one ,des di.v nt en Radi eb nter
BT g o nes e’ d,mg‘s*’fpr%a' gt R Shera iR SheRdlen ot
pol yrrerl si errbar en pol yfunkti oneI | en Acryl at ver bi ndung Zu ei ner Losung

¥di esés Addi ti onsprodukt s; und 60 e. V\HJl\t—d’t’-eNEugabe ei nes ei nen

fV\asser st of f donor| tiator und ar es Bii rrlltd ent h n e' d
ot ool yrert St ﬂﬁ@g g “Xéﬁ’ Lo et
LAnspr uch 15 2@%@6\5\ é L in efMdinl glei 'B&"%We Ghterh t\ﬁ ﬂ'f nter
.di .carjpoxyphensiliingeimbs muq&mg:pmahamg&nwé&mdnsp&ﬂuktsﬂ Verfahren wiein
Anspriuch 15 oderbmsmra@ Hiese§ Roaktipnsprodikts m'tmnemrplﬂwcfbwyammeneﬁdmomw kei giner
‘65 Dilani nodi p éﬁ lhvgp ﬁ?gau tymEeratur bis etwa 100°C in einem organischen Lsungsmittel unter Sildung
(1 111111111123- 1% %ﬂl se&f%&eg %%nymr.s.yﬁr;@muﬁam.weﬁenlAeﬁi-mﬁmddﬁgzu
Ansprliche 11 hirer Uséurigasdscsxddrib sprddm&s nmdas Reakt i onsprodukt des nhydrid
und des Di am n?‘ mweltwﬂ;fb Ilde bmlnltlﬂymr@ﬁmdnsdhmlmmyIeamaltvdé;en.
-ei ner | Konbi nath erip) “Wéﬁ"’%’“

Fungesat tigtep ‘Mg e‘gg ﬁ%{%};é& & Htw°\7\'P Fﬁs g‘gyca'%°"si‘§°‘?%w'grﬁ‘2€ﬂs(a4'
zur Bil dung ei nejs, MHréh, Kt ¥lodarUf2 Bdan§mch! wokif Adas Glekifibth ungeséttigte
ﬁxAnwencIung ei neonbégosid Gwemwzdmammtdmmga@ﬂahstel nem der Anspruche 1 bis 8
Eoder gines Fil ms14a|aerfmaeirw'ele'mtnﬁerdeamsewcweﬁ:hs é‘i brarapticht, wigrinslagoigenighe) Pigmingh.4'-

‘her gestel I tg Dﬁjww ni t

i@kt i ni:scher %tv;@n, G mﬁgﬁs t? Lg‘h?'ﬁﬁé smh,g m ﬁ%3&$§W'ddn°éaﬁer'%"sam getzung,
phot opol yneri si es tRa&gidréd émsaap@rbo&ah.dmagw dbiCHoprheil dr el i ef st ruktur. 70

 20. Ver fahren nach Anspruch 19, worin das Substrat eine el ektrische oder

- el ekt roni sche Vorrichtung ist. Rev@ndicatiops ?5 0. Une conposition

F'sensi bl e au?rayons a base d' un pr@curseur ge pol yi r’rtde, qui conprend: 1)

'un poI ymere de la formule 20 0,0’ . % H C~~>~~
ECNRL -N- 33 25 | 0- Cls 5 C OR2
: ob Il _n 3o\c S ” '

£ aad _ - ll

F

worin R*und R® wie in Anspruch 1 definiert sind, mit einem Hydroxyalkylacrylat oder einem Hydroxyalkyl-
- methacrylat unter Bildung eines Veresterungsprodukts;
eth- 50 b. Bildung eines Saurechloridderivats dieses Veresterungsprodukts;
¢. Reagieren dieses Sdurechloridderivats mit einem Diamin der Formel .

el ‘I‘:"? T TP

H,N—R'—NH,

55 worin R' ein wenigstens zwei Kohlenstoffe enthaltendes divalentes Radikal ist, wobei die zwei
Aminogruppen des Diamins jeweils an verschiedene Kohlenstoffatome des divalenten Radikals gebunden
sind, unter Bildung eines Additionsprodukts;

d. Zugabe einer strahlungsempfindlichen polymerisierbaren polyfunktlonellen Acrylatverbindung zu
einer Losung dieses Additionsprodukts; und

60 e. weitere Zugabe eines sinen Wasserstoffdonorinitiator und aromatisches Biimidazol enthaltenden
Photopolymensatlonslmtlatorsystems 2u der Lésung.

16. Verfahren, wie in Anspruch 15 beansprucht, worln das Polycarbonsauredlanhydnd 2,2-Bis(3,4-
dmarboxyphenyl)hexaﬂuorpropan-dlanhydnd ist.
17. Verfahren, wie in Anspruch 15 oder Anspruch 16 beansprucht, worin das organische Diamin 4,4'-

65 Diaminodiphenylether ist.
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Ob(I n est un nombr e entler positif correspondant au nonbre d'unites dans le ¥
po‘I ymere et est suffisamment grand pour donner au polynere un poids

mol 6¢cul ai re noyen en nonbre d' environ 1500-1 5000 comme det erm ne par
osnonetrie a pression de vapeur, et oui pour une unite particuliere .
qyel conque dans le polynere: .. indigue une isonbtrie, R est un radical
arforrgt L que, al i phatique ou cycl oal i &8934113,5% val ent 35 contenant au npi ns |
2tatones de CRrhRafren,Rde Rleindm P RispRidil Al s HSnshrick! IoHAS S ABkREidrsptBdRAlesY

atome d' hy Orang@nes Gid d6s DR rhit QingMNH sy ElhiRicE/ Q\RirdxPetyErfdthdcrylal &detobibdre

| £ai son ol &mbinative dphhaldypabtyder M-wamitdemaa!nﬁnmm‘srgbéauutedeﬂdﬁﬁemtudR@' Reaktion
constitu6

I =d| t .radi gefiracht | que; ,E h0| s ro s C es
ohr |5 Sect g, a@m@mf g}ﬁ? Rt s
8f at ones dﬂadﬁ%f faen AnQH’uch@ biéas he’i‘é’HsﬁllteN SSdtRMr4t Befichfdd abs F|Ims
A ss mit aktinischer Strahlung, Entwickiudg des bellct{ihterﬁ@ms und Hﬁrten des photopolymerisidrten—Films

e em |—| unter Bildung@epfPolyimidreliefstrukiur. FA
o____ -28. VgQ‘aI@en nach Ansprucb1%dv0ﬁn ggst s%}ﬁ"aﬁ Blm)?@mgmq qéIFr %ﬁgpqqcf\e Vorrichtung
correspondéﬁt au nonbre d'unit6s dans |e polynere et est suffisament grand
gour donnegRevahdigd@ibnser € un poi ds nol 6cul ai re moyen en nombre d' environ
1500- 15000 comme d6term n6 par osnonbtrie a pression de vapeur, et ou) pour
dne unit & par‘S Peq somppsd "Q?Lig'l' SibIR Ryt EVEmSrisbaped WOPTBRISpHiAePolyimide, Ayl spmPraRms
isometrie; 4% PONIPPT SRiP (Y81 g

0ai ns un noyau de six afones de carbone, ce noyau etan
fine i nsaturation du type] benz6ni que; | es quatre groupes fcarbonyl e 6tant
'tt\\gth?"dl rectement a des atgnmes de cafbone s6panbs gans un noyau du

.adl cal R6; R2 et R3 sont chollsis dansfle grouplst tonsti tpe par un atone

3 ‘hydrogene et un radical org Cavlg ) ne doubl e I'i ai son
ol ef i ni que phot opol ynerikabl e, [ 55 de R2 et] R3 etant ledit
f’adi cal & gani que; R4 et]| RBose i o é-grdups fconstitue par les
perfluoro et 18 i _ *

ani que aromati que tetraval ent contenant au
caracterisé par

I
0 084 269

fper hal og6nof | uor o- hydr ocar bures al i phati ques ayant 1 A atorres de carbone;
let A et ® sont choi sis dans le grou S constitu6 par , , Br et NOZ 2

lun acryl at @Up O?m*!'P@ﬁ'ﬁ P@°’§E’ﬁ§|“b‘F°éd %ﬁm
U ooy oL e p%h ggﬁs g;{z’“ﬁa it gm P B,
rr°e I@reQ ditbi%ro Biphd?

d" hydr ogen%o@;ne,u cidab bre HeUpaaUS dilsRnBLUX

r ayons a38) @briter@ntLbd wm&&mrde bpr; R stiRd cort ethansna dsaas fecyr@ipel caratitud parip sowe R4

flet Rs sont d&w;%isﬁns edamsadieel - 8 qadwsimet @ete unCFGlE bieg@gl?‘lltleé%mqumo'a PBDIV3

fUne conposimérizables ?'BH i ' ‘Bg

fselon la r{ﬁm e‘Emg ig ﬁ,’i&lygrﬁﬁbur i dade el %{llﬂ’g A5
ydrogene, un ro radical acrylate

tdans | e g oups constltue par un a one

ki d' hydr oxyal coyl e, un ragdi cal nmethacrylate d hydroxyalcoyleﬁ un radi cal

‘asryl ate d'alcoyle, et un radical methacrylate d' alcoyle. 4. Une

conp05|t|on sensi bl e aux rayons A base d'un pr6curseur de polyimde salon-

L une qugd conque des rejendications 1 A3 dans,laquefle: a) r'acrylate

#t pol yf oncti onnel pol yner sabl SenSI I . rapons—egt gresgnt A raison de 5

M a 30% en 15 poids par rgppor au p ﬁtfmm_initiateur de

fi phot opol yneri sati on est pres aArai sof OI Aa—=20% en pqgi ds par rapport

I au poly e. 5. Une conp05|t|o ensi bl £ aux ﬁayon A base |d' un precurseur

_Ide polyi mde selon 'une quelc e desArevendicationd 1 a 4, dans laquelle -

j | "acryl ate pol yfonctionpel, ne sabke sensi bl e aux rayons east 20 choi si
‘dans | e group. constltud‘bgrﬁle trﬁw@ﬁ acrylate de trindthyl ol propane, |le

_trlacrylgge detrimjthy .
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ol n est un nombre entier positif correspondant au nombre d’unités dans le polymeére et est suffisamment
grand pour donner au polymére un poids moléculaire moyen en nombre d’environ 1500—15000 comme
déterminé par osmométrie 3 pression de vapeur, et oll pour une unité particuliére quelconque dans le
60 polymeére: — indique une isométrie; R® est un radical organique aromatique tétravalent contenant au
moins un noyau de six atomes de carbone, ce noyau étant caractérisé par une insaturation du type
benzénique; les quatre groupes carbonyle étant attachés directement a des atomes de carbone séparés
dans un noyau du radical R®; R? et R® sont choisis dans le groupe constitué par un atome d‘hydrogene etun
radical organique quelconque contenant une double liaison oléfinique photopolymérisable, au moins I'un
65 de R® et R® étant ledit radical organique; R* et R® sont choisis dans le groupe constitué par les perfluoro et
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"pane lI'e- trinmethacrylate d' ethoxylate de trimethylol propane, le
i 4 acryl ate d' dthoxyl ate de trinmethylol propane, le trinethacrylate de
Ip'I yet hoxyl ate de trimethyl ol propane, le triacrylate de pol yet hoxyl ate de

‘ti methyl ol propane, le triacryl ate de penta-drythritol, Is diacrylate de

‘pgl yet hyl ene o] ycoI I e d| acryl at e dy d84 <69 ! ene gI ycoI | e di rret hacryl at

.dg pol y6th e, | e di acr at e de STA[=I @
‘adrybate d rﬁa'? °aéﬁ“§i@k et i? égta %lc?n:rp tz\negAg °§'/tc°8?'s's fags
-dgacryl ate ezr hﬁBJrﬂﬁé bmorﬂlemmnéns%ﬂe béhwibie alelapong st . 6 Une conposition

. s@nsi bl e aux mawsymsméurhaeerdipuaommusaemmnweenpmluymnauer ®ah®nd hvdmwne stun

“qdel conqlfeb'dé'ﬂazﬁ'e\?mt'm{ ions 1 A5 ans lz5

agomat i que g % ‘%"‘f ,§LS ?nsq@ afg’h’@‘(gé‘p%f%ﬂ@g}‘ ?_m‘gs"f"y %ﬁs§'|°" aﬁ'§"‘1"@t"¢ﬂ oupe

nstitud par3 erd 4046} 9 re@ndikaion 1
" bifs(2-o- chbmracreveaﬁlcqﬁbem, u-n4,eBR=ds|o tr&\a‘ak me cphsitit aﬂoh\ydtahe d'Hydrddese, un
: cpnposi t rqmdsénsrcwme@hmmxvraawmgn adlbaigetmcrw#epm%wslwre eleragionl péryiptel d' ab@rlqan
a
une quel e'd@ﬂg H@ on sens| ux ra on %base d'un pr ct?rselu?‘ ugollyld%dla Q‘ﬁlgnqnpé) gJeF pane
bnt i ent ambveﬁdgm%) g? "eﬁ Forapport au pold d
Dl or ant  sousa) P*&fyidte pdéRtionBel Mﬁéﬁdiﬂﬁ)@&isble(lﬂx aa@aslebd (Résehba ERYOGES5 & 302896
un. pre@ungmr tpp@dunolymdes; stol on | ' une quel conque 35 des revendications 1
7, dans | a Elsv-'éérream&asmSsrhoroawvreérﬁﬁtioeﬁﬁt PEASES p raipon de 54 3% eRFioies parsapport

a

appor tau®pRi amgféréo%'l%&e allx 0023 éﬁ%%eiﬂ%'ré%.]séﬁaé E;J#. vidd selod] 'Rl QieREGuBOUr
§ P epar aisqhoetilnna (4 Gl ited i Syt i Voiederiot gy
3 isl €an e a ri c i

p Y npqoeararip trimthaerylate it agrlatewtgméwelnltpm"qanﬂ@ tﬂ:t?r\éﬁ)te 4'éthoxylatects 'I"FéthM*P'
{Gahyar | dprogEnacs inesgnyiaie e YSITpoy e da gimethvio pigpana, Ip tacrylate e polyétfioxyiate

y thy%rpropane, etnacrylalg pen ol le diacrylate g olyéth |én elole d{acry ed§

6 C C thyléne glycol, le diméthacrylate de polyéthyléne glycol, le di mlate d %?n i&melle Wit éth-
di cal g5 geate]depalyneBiiiahe] Idir&thdcaNatd ®Ritiméthdshely a,l:&.geaiecrym@aa ﬁﬁmyreaugrmn ns *
cycl e detlgirxmélbrens de car bons, ce cycl e 6t ant car actdrl se une
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7. Une composition sensuble aux Ms 3 base d un précurseur de poly_mldbllsiﬂorﬁﬁne quelconque
des revendlcatlpns]_‘lgé $ dg_ns]_g_qulle]_g_golrjppslgc}_n cohthnt ausg_p 11+-39% en poids, @g'qamg agh

et R5 saﬂf’s '"’ es_r.adi cau rfldoro
e A

W
- A

. R4

com o ition s nslble

- et per ha.lasog@sr]' j‘vﬂ ansqu’u

'5' cqdrbons; ebpoids poﬁvmé%,) sSrbsﬂml e groups constitu6 par H, ,

= NC2 dans un %0oh vmnﬁdéepptpna)pbpaeatnan d'nee doappaitiontsensiblecaux cyesaL@seid’ mwéqut;nurisc

ur for rreP°‘¥|'ﬁ“ rtelle gHe revendiapieciansivne avrlcenperdesievengdiesiopes? Bapheregantles Gapes
b)) 1ai s R ‘é"%E fbife 4386 o BUSFa beTPRRAGPOXy de ol OF i ni quenent

« jngsature A une ure conprise entre tenperature anbi ante environ

et} 1000C envi ron dans un sol vant orgagni quey pour fornmer un produit

' d'’'addition; c) ajouter a une solution de de produit d' addition un acrylate
éHfonctlonneI pol yntri sabl e sensyc&a rayons et 10 d) aj out er aussi

I adi t e*50l ution un systene initi hot opol yneri sati on conprenant

i nitiateur donneur d' hydrogbne dazol e aromatique. 10. Un

loced6 pour |a preparation d' une c o.thd on sensi bl e aux rayons A base

un precurseur de polyimde, tells due rgpendi quee dans |'une quel conque

S revefilications 1 a 8, conprenant O es & apes qui consistent a:

©
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ol RE est un radical organique aromatique tétravalent, non halogéné, contenant au moins un cycle de six
atomes de carbone, ce cycle étant caractérisé par une insaturation du type benzénique, les quatre groupes
55 carbonyle étant attachés directement 3 des atomes de carbone séparés dans un cycle du radical R®, avec au

moins une diamine organique de la formule
AI ’ . A.’

60
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a) faire reaglr un di anhydride d' aci de t6tracarboxyllque de |l a fornule
0C c/ e e 0. R 020

£ ~~\C/ \CC C 25 , I it o
i obi R6 est tel que d6fini dans la revendi cation 1,. avec un acryl ate

_' hydroxyal coyl e ou un n6t hacryl ate anivgé%al coyl e pour former un produit
' est6rification; 30 b) former und hl orure d' aci de de ce produit
jl' e rifi @&Rfans sof) chbisik Gds leQ@edipé constitwlpat leraditduR Baifebfludrot peditaldémutiuord ydro-

‘ i am ne de chrhurgsaliphdtiguedayant 1 4 8 atomes de carbﬂhe@t ABA’ sont ¢Boisis dad3 lefgoufe constitué par H,
A 40 oui RIC!, Bret NQ& dans An selyant aRPERPEE A éb E’P‘I“f eFpufigpReUY denvisonaticlt pow FQS'H“l”“

' 1t d :
pour former”"‘ﬁ'ﬁ' .f%iiﬁ’i S RO acabe b0 66468 b B R ) haine
CONPOSi t i ORenffdilr®tothpRibentral Whep t @ﬁﬁbl it hvirdnEut YI0SSdhir n¥sbih ergaﬁl

'que r evendipgqurermdamsprbduitrtéeddjtial; conque des revendi cations 1 a 8, conprenant

| es et apes 450)%%%%@@9@%“,&9 preyiuif diaddision %gﬂw‘atﬂw'ﬂmwmouwﬂsab'e se"s'b'e
p0| ycar bQ%)?F)fg ajou ﬁﬁ& KLy solu&&agu systdme iNdateur de photopolyr:\l"\ §gti~og~ggnwrenantl:m\ ot

d’hydrogéne et idazole, aromatnque :
R5 sont tel s wWuOn pHlsds péur Gprghadation dAS BethsoskibOsendible ANk Eyonsla Bask 8Gn prdcursbuade nNe

or gani que avylgimide} ullq‘memysgjlqtge gans uwteupdccﬁﬁue des revendications 1 & 8, comprenant les étapes

H2N- R - NE ik ° '5“1!} di.c Ient c moi ns deux atones de
car bons, 1 eas” rea&'fﬁ'ﬂuﬁ'é@“’ﬁ'r‘ff ) °'8‘é Preexy 39’51’{13% °§f“gﬁt attach~s chacun a
des atones de car bons s6par6s du radl(gal dyval ent, dans un sol vant

approprie A une tenperature au-dessouf d' efpviron 75C pour fornmer .un produit

de reaction contenant des 65 group 0;\ oc\le 20 1 11]il
1%/1111i°11111||||||11 I .. s- P - C L M S 0

269 b) faire r6agir ce prodw t°de A@&ctfn avec un nono- epoxyde
nmp

~~~~~.,,~.,._~~~

rise entre |la tenperature

ol efini quenent insature a une tenper
~~~pour

anbi ante _environ et 100C environ dansfjun sn)l vant organi que ;
former uf® produit d' addition; c) ajowWer @ne solution de co produit
d'addition un acrylate polyfonctionnel pol ymeri sabl e sensi ble 5 aux rayons;
et d) aj oub&R® &tisd ique défini dans la revendication 1, avec un acrylate d’hydroxyalcoyle ou un méthacrylate

c laditu sd1hmrp>oﬂcm@ysfpmuvn'IOWIHI@Eﬁﬂf@G hot opol ynei sati on conprenant un
initiatedt doﬂ%ﬂf"’ gr Jj d °bP"°H"i' Vil %{?)m;lt‘l que. 12. Un procWi6
dselon | a reveh @RI £V on""?ea e"la‘qac ung dRminedie R0 year boxyl i que est

Bll e di anhydri de de 2, 2-bi s(3, 4-di camboxyph6nyl )A'hexafl uor opropans. 10 13. Un

,proc6d6 selon |l a revendication 9, 31 ou 12, daphs |oquel |e nono6poxyde
ol 6fi ni géenent insatur6 est |'acry » df g dyle ou |l e nmethacryl ate de
.9l yci dyl e. c @ NH,

RS
A A

o ol R* RS, A et A’ sont tels que spécifié dans la revendication 1, pour former un produit d'addition.
g 11. Un procédé pour la préparation d’une composition sensible aux rayons a base d'un précurseur de
- polyimide, telle que revendiquée dans 'une quelconque des revendications 1 & 8, comprenant les étapes

45 Qui consistent a:
a) faire réagir un dianhydride polycarboxyiique de la formule

Q o]
! .
. C.
” T >
' 5
_ e R ”
il i
o5 0] 0]
oU R* et R® sont tels que deflms dans la revendication 1, avec au moins une diamine organique ayant la
formule de structure '
60 . © HaN—R'—NH,

ol R? est un radical divalent contenant au moins deux atomes de carbone, les deux groupes amino de cette
diamine étant attachés chacun 3 des atomes de carbone séparés du radical divalent, dans un solvant
approprié & une température au-dessous d'environ 75°C pour former un produit de réaction contenant des

65 groupes carboxyle;

. R o




Un proc6d6 selon |'une quel conque des revendications 9 A 13, dans
lkequéel " 1'a di ami ne organique est |e 4,4'-diam no-di phényl 6ther. 15. Un
roche pour | a preparation d une conposition sensible aux rayons A base

"un precurseur de r5 polyimde, telle que revendi quee dens |'une '
uel conque des revendications 1 A 8,0c09r268int | es 6tapes qui consi sten@

: .4: 28‘) faire rbqafgire relélzgr;}r Ctl:(le abrIJO rde r%a o AT tpnO)ﬁ%M) Q‘H_&y&l |£fﬁ,.qf¢%éﬂt|||€saﬁré a une

température comprise entre la temperat amblante environ et 100°C environ dans uh Eolfdﬁrorgamque
t .\2’ pour former un produit d‘addition; >0 C 25

Q 0 c) ajouter a une solution(ile @bpﬂ:nm’adﬂgo@mcml@q @'m\sﬂqmé?'upﬁ'r/@éfcfa?lg sqnalble

i rlevendl cat Pgravons:gy hydr ox OV € 1 Qtbodd RAGLW g]‘.,g,
; i hi t o t un
_, hydroxyat,ﬁmﬂ;mssa&bﬁ saw::’@r.mt%%";aﬁ‘it e p TG R ceeihd
rive chl or 2e ud' @668 sélen G redbriektenidn ' ®Bé fequili 16 adidneydridd Polycarimxylfgae rea le
reagir ce dﬁnhwadmlmmmwdtmméwﬁexaﬂmoniomm ne de la formul e H2ZN-R - NH2
u R estioun Balh @rdcédd %F!?F‘Iéc‘ hrevensicationtht! QU 1%‘?‘&'1 leguel fe, pparocgexvee, piEiauempRls
eux g OUpé,gatalﬁlﬁﬁgo esegfgéne‘y# I gfmééﬂ%rgggn%ﬂi gﬁmﬁs Ig&l@ﬁy&atﬁmd%arﬁ&tﬁgﬁs
' de carbons sppalRme aue r or mer un produit d'addition,
¢ d) ajouter 3 1s0gn ﬁGJ:éHé paia Iadﬂpﬁa@tlcpi’tﬂdiu bamﬁbs.addsehs-mmaumaseosg/tbaae &un précurseur de
pol yf onctre mnlmwdeptsllzat@rre\@muée das Lirigl aveleanquer deg pavendicaiong § 4 §j comPEenank (98 41areg

I'adit e sol @ pLeur de ho 0 Iynﬁrl sation conprenant un
40 initiateur® %’ﬁﬁ%"ﬁ¥ “ﬁsn%?%aﬁk?ﬁécaé?“ﬁ'qu% & odﬁglol e aromatique. 16. Un
|dr006d6 selon Ia revendication 85, dans I4equel I eodl anhydri de

pol ycar basyl i que est | e di anhydlii de de

- 2, 2- bi s(3, 4-di car boxyphenyl ) - Un procede selon | a

¢ revendication 15 ou la revendcat | a di am ne organi que

| epts le 4, 4" -dixgy ‘ ’ 45 18. Un proc6d6

" selon | Luae quel conque des revehdi cations 11 A 17 dans | oquel | e produit

' dé r6action du dianhydride et |l a diamne est Mis 3 r6agir avec de

¢+ | 1acryl at e af RyetrRIxsphit thaigloge définisndink dec reyéralication’ 1) peicaoyatiyviayd @hyioxysieoyle ou un

L cQnbi nai sorf“@bafrw théa hydroryalnoylp Royr Gumer erfméé e#‘éﬂfwwoﬁpoxyde ol 6fi ni quenent
i r

sature.,19. orpirg,d d'ester nrelief de

| yi m deaosur un %ﬁgﬁ" ceg?rgécmomﬁ%em a\g’ﬁu?q d‘“’“‘l‘e ?°6'Hel5 une pellicule de
conposition selon |'une quel conquepgesn‘nmrgndl catlons 1 3 8 ou d uno
pgllicule de |a conp05|t|on prodU|t par |e proced6 de |'une uelconque des

di ! egf un radp wgpoin 2 giamessjaatbpneles o UpgecamieD ds e
'_ﬁaﬁﬂn'e(ﬁmm = TR STIEDA T A e ETOPOF e GGt VAR Bour

[ ci ssement  dpajéuter@@ égowbedp&bqﬁmﬁhﬁa@fdnsﬁ%c.peurpo%nasanek Bolyhdrivdble JeRsitid)
| ef de paxysyonslet 20. Un proced6 selon la revendication 19, dans | equel
'-cl e} substr at. est alewerdw?@slad'tef sc@lt-etctun|sqﬂ@mm“@&%ﬂe@bmmivqléesatl%cwrmnt un

initiateur donneur d’hydrogéne et un biimidazole aromatique.
. 16. Un procédé selon la revendication 15, dans lequel le d|anhydnde polycarboxylique est le
dianhydride de 2,2-bis{3,4-dicarboxyphényl)-hexafluoropropane.

17. Un procédé selon la revendication 15 ou la revendication 16, dans lequel la diamine organique est
le 4,4'-diamino-diphényl éther.
F/‘ 45 18. Un procédé selon I'une quelconque des revendications 11 & 17, dans lequel le produit de réaction
_ du dianhydride et de la diamine est mis & réagir avec de I'acrylate d’hydroxyéthyle, du méthacrylate
i _ d'hydrt;xyéthyle ou une combinaison des deux, avant la réaction avec le monoépoxyde oléfiniquement
: insaturé,
. 19. Un procédé de formation d’une structure en relief de polyimide sur un substrat, comprenant
H 50 I'application d’'une pellicule de la composition selon I'une queiconque des revendications 1 3 8 ou d'une
{ "~ pellicule de la composition produit par le procédé de I'une quelconque des revendications 9 & 18 sur le
y substrat, I'exposition de la pellicule & un rayonnement actinique, le développement de la pellicule irradiée,
et ie durcissement de la pellicule photopolymérisée pour donner ia structure en relief de polyimide.

20. Un procédé selon la revendication 19, dans lequel le substrat est un dispositif électrique ou
66 glectronique.
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