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EP O 405 957 B1 Description The present Invention relates to deep u.v.

phot osensiti zers which are polycyclic conpounds containing a

cycl opent ane- 2- di azo- 1, 3-di one str FPOMEPS7®/Ii t and to photosensitive

conpositions incorporating these com 5 pounds. Photoresists are

mat eri al s \Dlesedptiphange their solubility in a devel oper solution after It

has been exposed to actinic radiation, such as ultraviolet radiation.
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| ution. ganic solvent as the developing medium.

‘ Another example of deep u.v. photoresist technology involves the use of deep u.v. excimer lasers of high
instantaneous fluence to ablate away selected areas of the photoresist film. This laser photoablation is dis-
closed in U.S. Patent 4,414,059. Still another disclosure relating to desp u.v. sensitizers is found in European

50 Patent Application 0 129 694, which describes compounds based on diazohomotetramic acid for use in pho-
toresist compositions. U.S. Patent 4,339,522 discloses 5-diazo meldrumacids; EP84 105 544 discloses dia-
zohomotetramic acid compounds. U.S. 4,735,885 discloses deep u.v. photoresists formed from 1,3 disubsti-
tuted-5-diazobarbituric acid. Compounds having the 2-diazo-1,3,-dione grouping are also known, as shown in
U.S. 4,622,283; 4,284,706; 4,339,522; 4,624,908 and Japanese Patent 78127439. Each of the foregoing has

56  its own shortcoming such as volatility, stability and solublility.

The present invention provides improved compounds based on 5-membered ring structures. They have
peak absorptions in the deep u.v. region and are especially sensitive to 248 nm eximer laser radiation.
The invention provides a photosensitive composition comprising in admixture:
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This invention provides photosensitive conpounds and fornul ati ons which
contain sensitizers designed to Opgs ‘f"?‘ ?;;FC'[I vely in the deep u.v.

o)

spectral region during the process egrated circuit manufacture. O her
attenpts have been made to design a photoresist systemfor the deep u.v.

regi on. For B?f? pRout G506 4 a?qy?ﬂa%&?fﬂdl"céhﬁ "U’N"‘Ntﬁ the pomspiyentparty @M@Wﬂﬂm of a
ortho-nitr pbt‘-‘! 1"6lfﬂl§°‘é’ﬂ"é'lfﬁéﬁ“bl°c9’ ndersosin: andhsi tj zer nol -
ecubés. The P %ﬁjﬁ%ﬂgﬂtﬁﬁ%@?ﬁ Lof the nqn:giolvent, parts oiitg comeositign %ng‘B“‘
t auBht-in U. gm HYP £4F '@ﬁen1stry suitabl e for deep u.v.

phot<or _e55| sts al so i ncludes that of chain scission of high nolecular weight
polymer into | ower | ecul ar wei ght polgnmer. In this case, the energy of
t he deep u.v. i ghty/1s sufficient to rpgp- ture bonds in the gyl ymer chain,

resulting i T Rpl ecul-ar wej rial of increased sgfubility. The
nost cqymon {8 D his tec ; pol y(rreth' ‘ te). The
primary drawdaek OR\this resist hexd5 need for ) doses to

yield a sufficient @fference in nolecuar weights Bnd he nged to use an
or- ganic solvent as the devel opi ng nmedi um Another exanple O deep u.v.
phot or esi st technol ogy invol ves the use of deep u.v. excinmer |asers of high
i nst anttfaneous fluence to abl ate away sel ected areas of the photoresist
film This |aser photoablation is dis- closed in U S. Patent 4,414, 059.
Still another discl qgur e relating to deep u.v. sensitizers is found in

Eur opean 50 Pat enyy Appl i cation O 129 699 whi ch des |bes cddpqunds based
on di azohono ; Y

Pat ant. %%, 339} ¢ Fo¥8s 5- ¢
di a- “zoho : i 2 >
phot or esi st's forrred@romlSdlsubstl- t vhawb :
Conmpounds having the 2-diazo-1,3, -dione grouping are al so knovﬂ as shown
in U S,4,622,283; 4,284,706; 4,339,522; 4,624,908 and Japanese Patent

78127439 Each o&hg,;].eRi ﬁggﬂ@%mRﬁﬁ.cﬂHul&s own shortcom ng such as
[

volatility, stability and solubility. The present invention provides

i nproved conpounds based on 5-nenber ed ng structures. They have peak
absorptions in the deep u.v. regi ofHg €Hggspecially sensitive to 248 nm
exi mer shaser radiation. The invention vi des a photosensitive conposition

conprising In adm xture: 2 EP 0 405 957 Bl (a) from about 65%to about

98% based on®@prthe wei ght of the non-solvent parts of the conposition of a
wat er i nsol uf® EW‘QE]'LFQGB%?“'S!? iRan ?"i‘?@"‘ﬂ'ﬁ"&!ﬂ‘l‘@fwa?"%ﬂ‘% yifosm adhpixture ofthe, compery

(b) from aboa¥'°m‘5'°%&prt 35% based on the e @rﬂ ‘;&%‘16 ng(gtasgre\éent arts
F]ICER}?]h el"’gogﬁ m@mﬂbn st Iantl ly u#fﬁﬁ:nly ooateﬂn sald sube ratﬁf%s a:ﬁ"? ﬁ i

The invention still further provides a process for preparing a photographic image which comprises in order
i) forming a photosensitive composition comprising in admixture:

_ (a) from about 65% to about 98% based on the weight of the non-solvent parts of the composition of
N 40 a water insoluble, aqueous alkaline soluble or swellable binder resin; and

(b) from about 2% to about 35% based on the welight of the non-solvent parts of the oompositlon ofa
component selected from the group consisting of
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(c) a solvent conposition in an anmount sufficient to form a substantially
uni form adm xture of the conpo- si EE? Qﬁ]gqnent S. The i nvention
al so provi des a phot ographi c el enen conpri ses a substrate and the
f oregoi ng pho- tosensitive conposition subst antially uniformy coated on
said substrate and dried. The invention still further provides a process
for preparlng a phot@graphi c i mage which €@nprises in arder: |(D formng a

sQpplsi ti on conpy i n_ddm xture:
miv Ngi ght @ ¢ gnt .parts
Q gl i nsol ubl \
bi nder reS|R and ( from about 2% to ab t 35%bq:§
non-sol vent parts of>the conposition of EQonponent sel ected fpomthe group
consi sting of [ERR] EP O 405 957 B1 [ERR] wherein Ris [err] or [err]
and R s [err] or [ERR] and (c) a solvent conposition in an anount
sufficient to formvlersil R GRLI0ALLs ahAIRF BECLHRE G Xt ure of the com ii)
coating said conposition on a substrate; and iii) heating said coated
substrate at a tenperature of from abo OC to about [err] until
substantially all of said sol vent.ésg. Q_.fo . and iv) inmagew se exposing
sai d composition to ultraviolet radi £he range of from about 200nm
to about 25 300nm and v) renoving the exposed areas of said conposition

with an aqueous aI kal i ne devel oper - sol ut:i on. One begins the preparation of
t he phot osensi t"l" e co |on of this_i nvgr}gﬂlngrgublg%mgﬁyeﬁﬁgnlnggmone t he

fol - I owi "9, phdf 'gn In gpyarppugigurfigent xture of jhe com-
VI ;L,ER?QJ 0w th?onﬁ Lbshbieff 11 and R is [err] or [err]

ili) heating said coated substrate at a temperature of from about 20°C to about 100°C until substantially
all of said solvent is dried off; and
iv) imagewise exposing said composition to ultraviolet radiation in the range of from about 200nm to about
25 300nm; and -
v) removing the exposed areas of said eomposltion with an aqueous alkaline developer solution.
- One begins the preparation of the photosensitive composition of this invention by preparing one of the fol-
lowing photosensitizers: '

IIT.
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R 0 0 R o)

80  wherein R is CgHy3 of CioHos and R’ is -Cy, Hos- OF

A method for the preparation of each of these compounds is presented in an example below.
UV spectra of these polycyclic compounds containing the structurat unit of compound | are quite similar.
As a typical example, compound | exhibits a maximum absorption at 248 nm with extinction coefficient of
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A method for the preparation of each of these conpounds is presented in an
exanpl e bel ow. UV spectra of theseEpglyﬁégh!lc conpounds contai ning the
structural unit of conpound | are qU|te simlar. As a typical exanple,
conmpound | exhibits a nmaxi mum absorption at 248 nmwi th extinction

coef fi ci enggq,n g';s pealchlegghes s shegwxm%rgﬁé 48pp) or byrtig m@ggg@gﬁ%’é 2?;%.* by
|
g)é(r:lh)nerThgr?W gmqﬁr&%%%%ﬂﬁ“?ww 9Bt hanol separated by HPLC

and ‘Nfiesntl fied by nmass spec- troscopy as VIl and VIII, support the -

phot or ear r angenment gnechani sm 5 [ERR] 15 The WV absor pt| ons of these

pol ycyclic v als are | i s,ed4d n Tab 2. Jbe maxigqum pt Yns of

t hese conpou J w’( S [(h fn] aMeBM biNc oefficient on the
order of [err[Y amy these pPe 0 bl q on de . irradiation. No
det ect ajgl e absorptions occurred &bove 300 nm A renofe doubl e bond
(compound | conpared to 11) does not influence the absorbtion

significantly. However, these renpote un- saturation genters do thernally
destabilize the diazo group as indicated by the TGA~] DSC dat ¥ &hown 1 n
Table 1. 25 30 35 40 45 50 55 EP 0 405 957 Bl THbI § 1COMeer mal Anal ysi s
of Sevesal Polycyclic Conmpounds. 5 88IMeS, 10ny;
Heating rate, [err]/mn, in argon) Initial Deconposition Tenp., [err] 10

The UV absorptions of these polycyclic compounds are llsted in Table 2. The maximum absorptions of
these compotinds are all about 246nm with an absorbance coefficient on the order of 104; and these peaks
20 bleach upon deep u.v. irradiation. No detectable absorptions occurred above 300 nm. A remote double bond

\s«' {compound | compared to Il) does not influence the UV absorbtion significantly. However, these remote un-

saturation centers do thermally destabilize the diazo group as indicated by the TGA and DSC data shown in
Table 1.
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Sanpl e TGA* : DSCr* 15

[err] 165 160 20 [err]

165 155 25 0 [err] EP 0 405 957 B1 145 139 30
*Represents the tenperature of maxi numrate of weight |oss 35

**Represents the exotherm c peak tenperature In the production of the

phot ographi c el enent of the present invention, one coats and dries a

phot/osen- 40paghbi ¥& ORNERSL Imxgaia SIS RRR1SEEBI SR c &spagﬁhbed
conﬁbéltlon contains a solvent, polyner and photo- sensitizer ol ymer

is a water insoluble, Sﬁpnink;kﬂhbalHa&tiﬁdlﬁdbﬁ,OlO%@WﬂﬂﬂMﬂﬂh pegeApr. |t
preferably has a high degree of transparency in the 200- 300nm range. These
i nclude 4-te

4-tert-butyl oxycarbonyl oxystyrene/ e

pol y(styrene/ butyl oxycar bonyl oxy mal iéiﬁi gﬂgngiﬁmtﬁgF?rredcare t he
pol yners disclosed i n gangaendi ng applicati O&GN.S. SerggdsaNo. 061832, 116.
Exanpl es of such polynmers are N-tert-butyl oxycarbonyl malei m de/styrene
copol ynmer, N:tert-butyloxycarbopyl nmleimde honopol voer

N-tert-butyl oxycarbonyl n@leimde/vinyl ether copolyners where the vinyl
ether i aliphatic feep& (methyl vinyl ethd®P to_ 20 X&%ct adecyl vi nyl et her)
carbon atons, N-ter .Nycarbonyl nale|n1de/2 4-di sub- stituted styrene
copol yners where the
I ndependently, [err] 50 to [err] alkyl groups or H.. Qher polyners mhlch
may be used include those in which a phenol containing polynmer has the
hydnoxy® functionalities ¢l ocked with an acid-labile group such as

pol y(t ert - butyl oxycaeis { oxy-al pha- al kyl ﬁt%rene) or a copol yner thereof,
poly(tert-butyloxycﬁ(‘ styrene) or & polyner ®her eof , or pol y-
mers contai ni ng ot her aC|=|c I mde functionalities (- COJW+(I}) bl ocked by
an aci d,l abil e group 'such¥as pol y(di nethyl-N-tert-butyl oxycarbonyl
glutari.nide), or polyners containing carboxylic-acid functionalities 55

bl ocked by an acid | abile group such as

pol y(di met hyl -N-tert-butyl ycar bonyl glutar|n1de) or polymers con-

tai ni ng carboxyl i c@(‘*’ tionalities bl.odkgd by art38cid | abile group
such asgpol y(tert -QQurhy p &ﬁ benzoate) or a copol yner thereof,

A

pol y(tert-butyl nethacrylaRe) or a copol yner thereof, and the I|ke O her
bl ocki ng groups may be present on the polyners to yield mat eri al s usef ul
for the metheHepfeddifts i itedPerkrar®| oS maixium rate GiWeight Biéss

35 **Represents the exothermic peak temperature

: in the production of the photographic element of the present invention, one coats and dries a photosen-
ga 40 sitive composition on a suitable substrate. The applied composition contains a solvent, polymer and photo-
_ sensitizer. The polymer is a water insoluble, aqueous alkaline soluble or swellable polymer. It preferably has
a high degree of transparency in the 200-300nm range. These include 4-tert butylstyrene/maleimide copoly-
mers, 4-tert-butyloxycarbonyloxystyrene/maleimide copolymers and poly(styrene/butyloxycarbonyloxy malei-

mide).

45 Preferred are the polymers disclosed in co-pending application U.S. Serial No. 06/832,116. Examples of
such polymers are N-tert-butyloxycarbonyl maleimide/styrene copolymer, N-tert-butyloxycarbonyl maleimide
homopolymer, N-tert-butyloxycarbonyl maleimide/vinyl ether copolymers where the vinyl sther is aliphatic from
3 (methyl vinyl ether) to 20 {octadecylvinyl ether) carbon atoms, N-tert-butyloxycarbonyi maleimide/2,4-disub-
stituted styrene copolymers where the styrene Is substituted at the 2 and 4 positions with, independently, C;

50 to Cgalkyl groups or H. Other polymers which may be used include those in which a phenol containing polymer
has the hydroxyl functionalities blocked with an acid-labile group such as poly(tert-butyloxycarbonyloxy-alpha-
alkyl styrene) or a copolymer thereof, poly(tert-butyloxycarbonyloxy styrene) or a copolymer thereof, or poly-
mers containing other acidic imide functionalities (-CO-NH-CO-) blocked by an acid labile group such as
poiy(diméthyl-N-t_elt_-butyloxycarbonyl glutarimide), or polymers containing carboxylic acid functionalities

86  blocked by an acid labile group such as poly(dimethyl-N-tert-butyloxycarbony! glutarimide), or polymers con-
taining carboxylic acid functionalities blocked by an acid labile group such as poly(tert-butyl p-vinylbenzoate)
or a copolymer thereof, poly(tert-butyl methacrylate) or a copolymer thereof, and the like. Other blocking
groups may be present on the polymers to yield materials useful for the method of the invention. Examples of

N



such groups may be found in U S. Patent -Applrcatron Serial No. 832,116
filed February24, 1986 and U. S. Pa- P#?@t 491, 628, e.q.
benzyl oxycarbonyl. Still other preF PT84 1 abile pol ymars are those of
co-pending U. S. Patent Application Serial Number 052,950 flied My 27,
1987. Suchsugy rrevw?unarnws Ratend A 'wwssebﬂrble@aﬂﬁy"edFma%l19§$andUS Pe-
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per cent coanP%P'l?F?“"P'&!@&Pﬁ ftiep %ﬁ@%nymnsaminmbn@mw le se'r%mgs'tron ow
reactors. °E‘B ??s'& °"t Ps'“°§ {ry éﬁ‘@““‘
vi nyl &P he?m“taﬁ%'t
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the over al E;,gggg ;, Q,f ou be oA 2% 95'1 bly:%

based op tQuak bo& 18 df e sdiid S'ompGQtﬂmi mﬁﬁ:f ﬁg tlon the resin,
CONMPOSi t i Ofng photbdahdiizbY rﬁierd h §uekiébRefts ad Halet
about 98% a8 GylBReS bthyiéng bigdofRbnsethyl Gther 8, a enead%mm hmétﬁereama omsrst he

sol i d conposiAdiitvas igh dscolorkite, dEs P StaRwh agemerrevemwgag@fsemamiaérswdﬁ&ﬁnbmmmn
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phot osensi t i Zsampleof dye bdlitivesdint minchetusgitogetheratith the pA@eresishcbmpositiongf thk eresednt iy-
from 25 avenstieninclge MethyhYiolet2B (R0 da42538. CQr¥stal \Golet P b4256%)i MalagtiteBreen (C.idYe. 4280Q).s .
| n manuf acVigietlaRjue h(€.Ichnt945) andieuirp] Red (Gl No. SE140) b prsttotep perpent weight ipyels, besede d
wi th such s'bilhveqmb@e%wew It r?e“d P%%&Pe?m’aﬂ%ﬂre dyg adgiives help providedicipased rasert v |
acet - e '"SE%"I"(XH'@'”'" er acetate, and pr gfoyl ene
SYPdive poroRity Q"U vel, bag %"é'? pingd a
e gr S %
L Shductle s 0 ““"

gl ycol ;?%Wg:%? LJS A

anti-striat] w Lo u=te -l

speed enha %{ﬁ: c'ﬁyl:g t ti' ditiyed ore the
tha

be addeg tg, % "°
solution is CAQ u8§ ﬁfv ré1 é-ts‘ﬁ-ee%oiy %oh@%}b]
used toget blﬁrrm%m& nhﬁ'e %hﬁﬁ:ﬁfdﬁfﬁn&'ﬁneﬁg&méﬁérﬁb@%yl arid! 474 G md.anmov on
i ncl ude Metrigihbxydfia & Bpéréent weighllevar BadBd on the dbfbiféd Mldh @Eollﬁ§ |. 4255 )

Mal achite G esaaad(eﬁhdncermatnﬁ?w&)ad indlude} 10F éxampié, prridacid(nidotinidNRid of difstinhaniid dbid
Neut r al 4 Re dt awsight levbl@f upa®2iaicert ibashd 8n the cdninedwéigh stresianddatids| Thes! efhanbsrstondl on
t he conbi nednereasethé sobubilitybetheghototbsigtandting infboth khe expmewiza unegposedidnas,diyidthus they
addi tives Belpedirapplications when srasdxddevelspamentisthe oveiriding eonsideyationvveritheugimepmie dedree

scat t er i ngofppnt bg f4crifidged; Lehile the exposed areas of the photoresist coating will be dissolved more
quickly by the developer, the speed enhancers will also cause a larger loss of photoresist coating from the

8§  unexposed areas.
The coating solvents may be present in the overall composition in an amount of up to 95% by weight of
the solids in the composition.
Non-ionic surfactants that may be used include, for example, nonylphenoxy poly(ethyleneoxy) ethanol; oc-
tylphenoxy(ethyleneoxy) ethanol; and dinonyl phenoxy poly (ethyleneoxy) ethanol at up to 10 percent weight,
85  based on the combined weight of solids.
The prepared resist solution can be applied to a substrate by any conventional method used in the pho-
toresist art, including dipping, spraying, whirling and spin coating. When spin coating, for example, the resist
solution.can be adjusted for the percentage of solids content in order to provide coating of the desired thickness
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Anti-striation agents may be used up to.five percent weight |evel, based on
t he combi ned wei ght of solids. Plasticizers which may be used |ncI ude, for
exanpl e, phosphoric acid tri-bet a- ERIOSPHEY IWI) ester, stearic acid;

di canphor; pol ypropyl ene; acetal resins; phenoxy resins; and al kyl resins
at one to olean thedype ofspinging ephipmérbytitized andihesastbuns of tirie ellowred i thecginoiag myériessouitable
sol i ds. Th@bﬁr%ﬂn%ﬂiﬁ'maawmmerspomngﬂcmt@s ishieon digxide, dnpednilispredioxidessitiosn nittide. 40
mat er i al  atfatelMA9PREY, P?\@"'WFWW""&’W?WW’!‘W&% 9¢!§m§mqemnmaer Giup YV

uni f OF m t hFYMPAWES: to.f e subst te Ad eS|on prormters whi c e used

i ncl ude® for '8% d"& W‘:ﬁ O

p- met hyl - dF¥PR% ﬁ‘ﬁ‘f" \ te t t‘i‘FB’PB “°““‘°'°'
ganma- amnﬁ%" \ézﬁnh rtbg auﬁg'o ra c |co e% gs:L E'v 5@&? on
the combi n Th EnS‘tE?la}e ot o1 leQSin

exa, vi I , nICOtInIC aCI or nitrocinnanric a

We' ght eVer rtHePreL-Q cérhboBiidnGBiliion is8MEbni ihd difstrate il J6utralé s tﬂhﬁeré?ére &S‘aiéd%t and
sol i ds.  ThgsRoxfRRE P S08€ his tomperiure BsetménbtiS sistted i drdek 16 réucd 41 BRI M6 Sshl St
coat i ng i ncdiprhtibnbitesidRXIROGENES IPN6IpHIRANIRAHRChoPdatshiy subdiantial thetmalldBgddaBenf e G- | N
appl i cat i owsendkifen ircgandral ond dedifes & niifli2élthe tancdntiation vf3bivdntbiaRdithGthiS tedhpératuteQidate vV en
t hough sommedtéxroadncted untibsubstantielly eihof tHesolemtarhiate eyapdrated ami a thih cdating dfi the piqaenist]
areas of t hampositianomdhs atder of@ai¢reryin thickress; remding orthe/subistrater Ehisdreptarient is pymaliin eon-
devel oper , duded attemesriaturahia theaange ofifiom ahout 20°€ to pbeut M%\ﬂrgmfefﬁrv%mmdl helemsi st
coat i ng fr geratuigds cguductadhatfremabeyt 30°@ loabout SC.Adnare prefertad Fapgmis §°'nﬁ “Gloabkeu t

in the ovePHF Thiedipne i‘tt‘ﬁ "GPF“P‘H" ‘éﬂ'i“ H‘t""ﬂ‘ﬂe ?fﬁ°'Y°6‘ ’9’5‘%’ °t¥f"° Nﬂc"“‘

sol ids ¥n {hdem s°'
for exarrpl e usedg %m%s ent mes orhotplatetreatment
v
tylhphelnoxy us a n exp %%'ﬂg\ﬁ &%?%?
et hanol  at dH&m roduc s n te

sol i ds. , g?gg gp;a' aﬁr%ﬂvél e app | e o a sy st ré

convent f'on %n?e?élo%tm Fdultabiel dBeidpilh Siutith. FR Muon ls
spraying, Wi b!yQQm@HOFor%%rﬁbl& iﬁd&Gn bu Eatatiiﬂ'ﬁe CitatrdtddGhre d1GWed KRR fir the e
resi st sol YiibdaPunBedd, i Subd@htisily Mclor ke rdeREcoBfig hHBL Ui Elfed Hom SR exstied @EdsEflitatiid e-
order to pradPeftOnci@ébduedhs@lkaiin® Solliss sieChs tHbs€KEMRIMG sodium hybrbkidd, Afdaetiméthdam-

gi ven the mopiom Bfdraxide Bsare geldgiovmanmeert.Ut i | | zed and the anmount of tine

al | owed for tAferrepovaluf thg cqated aefers froibthe tievelopingssolntidny amoptivnal past-da¥alogndnt leottreat-

‘al um num omept@f!;ahenéycbe emgloyed {o increhsediwigoaingixadbiesion arlishanical resistamoe td ptobingsselutions

si | i con ni @nd other substences. Tive postaigysiopment baattedatmentsan comprisg tHe@vendaking of the coating and

al um nun c yhstsate below the @gﬂnsgapftemnm%é@mua@a'amceﬁwe}art@'w the manyfagiyreebminds .
5 ¥he ciepitsuitsy units op s‘&@a'e'!iwp dloxidadymesubst mv@emweweré@ MBebe thalsd withe o
are parti cgpferedvdmfiuoteackd bpsge ojution. Theiresist oompasiiensqtihg tinypption are resistant
silicon/si m%@q’g 4shing é°"(‘,tl9&’t% PR.qflectivgy B'Hte%fg’“ﬁf'ée e igt-gogting.areas of the

product i on e Gl R G T Akl il
g and utilizing
corrp}_,ne;bt S colﬁﬂs DiE: ?da?J noﬁ d , however, to limit or restrict the scope

of the invention in any way and should not be oonstl;ued as pmvldlng conditions, parameters or values which
must be utilized exclusively in order to practice the present invention.

Example 1
Tricyclo {5.2.1.02%deca-4-diazo-3,5-dione is prepared as follows:

5 CH2012 pd/c TsN3. Et,N
+
' >952 >9sz C i
yield

Purification is by column chromatography (S,0,, hexane/ETOAc=3/1) with recrystallization in hexane to pro-
duce colorless needle crystals.

bl & 33
-y



t -

used as well. The substrate may al so coiipri se various polyneric resins
especi ally transparent pol yners SUEF gﬁsﬁgb esters. The substrate nay have
an adhesi on pronoted | ayer of a su 2695 iposition such as hexa- 10

al kyl di sil azane. After the resist conposition solution is coated onto the
subst r at e, "HNMR: 303 & 2582ty bRkt endllicat ed at approxi mately 20 to
[err]. Thi & 20EaNad 19P0CFYeat nent |'s sel ected in order to reduce and
contiol t hEVEALOHRBmpdamax(s): 248 nd 490 P18 (JBPR%% | n t he photoresist while
not Causi ng sugﬁtanti al thermal degradation of the pho- tosensitizer. In
general ®on tY¥es to mnimze the concentration of solvents and thus this
t enperat ure - i on ed until substantially all of the
sol vent s havtéﬁﬂgy\%ébsézrl'g?zg ef%e"g%fdﬁalzﬁg%gg’?el ‘rslﬁm?ﬁ'edtar?e ?)"ﬁ(’)t oresi st conposition,
on the order of a mcron In thickness, remains on the substrate. This
treatmept is normally con- @ucted at tenperatures in -te range of from
about [err] to abo [’ @@ In'lazNQrea‘:%med enbognNeENiLt he tem perature |Is
conducted at from gpo ] t . about [erry . | Neferred range is -
from about [err] o@ err]. This treatne duced until the rate
of change of solvent Tenovd, becones rel ativel y™nsigyificant. 20 The
tenperatsure and tine sel ection depends on the resist pPoperties desired by
the user as well as equipnment used and conmercially desired coating tines.
Conmerci al | y The rfiptoduct appearsas qeloriesggsaimyf anystajso' NMR{EBCIg)y 6291 tndsh# Ha2H(He Ho)s e
up to abouf-38 myfhi{H+ He Ha Hgi 185 nett pldBaliB s} Had HithekiloRurart of AB, JrGrddiz, 1H(HeddR: 2120
exanpl e, aC3NI<SEEHATI STV (8 CHEQH A max(e); 248 p (1369022 (13180 s ubst r at e
can @e‘ﬁ be expgsed to actinic radiation, especially deep ultraviolet ra-

di at1 on |g—'1'3g& 300nm In any desired pattern, produced by use of suitable
masks, negati tenci | c..in a mnner well known to
the skilled a‘%lﬁ%ué'?f 'ﬁ?ﬁdébgrg\yéeﬁ%%dnge%m&tgtph%r?%'a'?ﬁé?e”%%"ﬁﬁuct ed by immersionin
a suitapl e devel oping solution. The solution |Is preferably agitated, for
exanpl e, . by nitrogen burst agitatio The substrates are,aqllowed to renain
in the de- & opepf until all, or subst .,!‘ aII,Hof ¢ A résis coati ng
has" di ssol ved f t he exposed areas | e de- HWel operg sF\de agueous
al kal i ne sol uti such those inc godi um ﬁygroxi o( @

t et rameiohyl am 3 wﬁ‘@hydroxi > ' \pe 2(t. After
removal of the cd®ed waPsrs fromthe ddvel©b ng sol uti ot an ppOnal
post - devel opnent Yheat treat- nent gu%gt y be enployed to ijpcrease the

coating's adhesi gn and chemnical reSistagce to etching solutio and ot her

subst ances. The ot - devel, nt heat trleate
baki ng ¥ the cqa#] ng and trate befs e coating' s solyeld int. In
i ndustrial appl NS , ~parit-catl ar | | Nz ;

crocircuitry unirts{ on silicon/silicg X VS

devel oped substrat@s may -be treated™w th a Quffered, hydrofluori @acid base
et chiyngsol ution. The resist conpositions of the present invention are
resistant to acid-base etching solutions and provide effective protection
for the ungrReRLHGM G102t I Ng areas *6f the substrate. The follow ng
speci fic exaninb @iy \tyddperitiditHdshe SHearia R didyl Hfideb ith GBISpemtadibras by TibMRAEEprSe-
produci ng aiids. (Heb Ndér KIAcKEIH, JheiR Bk, b5, 9662, 508; ahdRiefdchifefIBr R.; KueH) Al; Rétak, R/MURE
exanpl es aatash) @1, 1560 8050 Thl inihaliyVidrhsed 5-diky dyéidPeiitadlénes &ré inistable abdvearfadgyte 1-Qhajér)1 e

| nvent i on iand Zisgmensyndermammhmoditibng Ciycldoadditiomef thelselsstitited pyclopenthidiegp wib rghidperdas ,
par amet er s eos-1,3-dibnedA) givbs thecycleadduct(B) ugually in highlyieid: Hidnegenatibnof (B)is inragiarr hydrogenator

practice t [at{2988kPe) {80 psilipaomtiormof beta-keto enol.
_ lazo transfer upon (B) or (C) by tosyl azide-triethylamine or polystyrene sulfonyl azide-tristhylamine,

s0  gives the final product Il and IV, respectively. The unsaturated product is also obtained by direct cycloaddition
of the diene with 2-diazo-4-cyclopentsne-1,3-dione. :

Example 4
58 The preparation of compound V is schematically represented as follows:



Exanple 1 45 Tricyclo {5.2.1. [err]}deca‘ 4-di azo-3,5-dione is prepared as
follows: [ERR] 55 Purification is chromatography ([err],

hexane/ ETOAc=3/1) with recrystalli za?l on |n hexane to pro- duce col orl ess
needl e crystals. 8 EP O 405 957 Bl [err]NVMR 3.12, m 2H 2.58, m2H
1.63, m2H 1.47, m4H IR 2150 (>=[err] 1660 (>= 0) W(in [err]), |anbda

max(s): 2487™q 4,‘3(30 rgm (1 00 )”lilo Exanple 2 Tricyclo
{5.2.1. [{“@ ‘
The reésul t ant” product ay

3 g TR P N i

[err]: 6.20, t, J=1.4 Hz, 2H([err]) 3. 38 m

_stals [err] NWR
); 1. 85 pagt of AB,

([
J=8.4 Hz, 1H([err]);1.56, part of AB, J=8.4 Hz, 1H, [er
(>=[err]), 1675 (>=0), 1595 (>=<); WV (in [err]), [err] ’ “z 246 nm
(13,600); 221 3,100). 2(0 Exarrple gonpounds III a e Qrepared
accQr digng t he | | efNgg

0 where R i err @ ?£nt < s are prepared from
al kyl hal i destgM th cycC® publ i shethgr oce- dures. (See Al der,
K.; Ache, H J. Chem Ber. 9% 1962 503;%and R ensthnel der, R ; Reisch, A.;
Horak, H. Mon- 45 atash, 91 1960, 805.) The initially formed 5-al kyl
cycl ope#ht adi enes are unstable and rearrange to 1-(mjor) and 2-isoners
under nor rEx@meieddi t i ons. Cycl o- addi tion of the substituted cycl opentadi ene
wi4h cycl opent-4- ene-1,3-dione (A) gives the cycloadduct (B) usually in

hi gh vi el d. Wﬂ?@f@%ﬁwp@fﬂdﬂﬁm%hwﬂca“m mepsieat or at (206, 8 kPa)
(30 psra)/roomform of beta-keto enol. - '

T @t ) --»-{@[})

25

where R1 Is -CHyp Has-or

The UV spectral features of some of these cdmpounds are shown in Table 2. The spectra of these com-
35 pounds are very similar, All have their lambda max at around 246nm and bleach completely when irradiated.

Table 2 UV Characteristics (Solution in Methanol)

D .. _
1 Km_n 245 14,300 213 18,100
2
45 0
2 mu 246 14,100 220 12,400
2 .
n-CcH, 4
50
§5

10



Dl azo transfer upon (B) or (C) by tosyl azide-triethylam ne or polystyrene
sul fonyl azide-triethylamne, 50 ives the final product Il and IV,
respectively. The unsaturated prodtft?44595%4Bto obt ai ned by direct

cycl oaddition of the diene with 2-di azo-4-cycl opentene-1, 3-di one. Exanple 4
55 The preparation of conpound V is schematically represented as
follows: 9 EP ' # Bl [ERR] 5 15 Exanple 5 The preparation of
conpounds Vg are kly repreggsted as 19| 6ous: 2§19 ERR 2 25oahere
[eWis [err] orle\ BV spectral features of sone of these conpounds
are shdwn I n Tabl%e

Al'l have their I‘Eﬁbﬂﬁs ma5 at around 246nm and bl each conpl etely when
Characteri8#bfcs (Soh8efBA i n2RRt hahd}30Q0

a

irradi at ed. 4Tabl g 4
No. N [err] max[err] [err] [err]max[err]
[err] 1, | 2 245 14, 300 213
16, 100 45 2 Err] N 246 4,100 220
12,400 50 58 10 ~ EP 0_405 957 Bl 0?48 14,200 236717, 000

N

15

Example 6

The use of these polycyclic compounds as deep UV positive photosensitizers is demonstrated. The poly-
mer matrix used in the application Is a copolymer of maleimide and t-butyl styrene. The sensitizer and polymer
.In a ratio of 1:7 are dissolved in diglyme (30% solid). This resist composition is spin coated at 3500 rpm onto
a hexamethy! disilazane treated silica wafer to produce a 1.0 pm thick film. The solvent is mostly removed by
baking at 80°C for 40 min. The coated wafer is exposed to 160 mJ/ecm?2 of 260 .+ 25 pm light through a step
25 tablet mask. Development in 0.14N KOH to the 30% transmission step in about 40 sec produces clear images,
the smallest feature being 1 nm. Some results are [listed in Table 3. The film retention may be improved by
increasing the molecular weight and the number of diazo groups per molecule of the sensitizer.

: Development Relative Film
*®  sensitizer mi/cmé Time _Rate _ Retention.%
1 50 20 sec 1.4:1 29
35 . '
III . 50 40 sec 1.7:
C v
o _
I 80 _ 1.8:1 44
III 80 31 sec | 2.3:
g0 (R“Clzﬂzs) -3:1 56
- v 80 18 sec | 4.1:1 79

k|



3 [err] 245 . 13, 600 219 12,000 5
4 [err] 246 13—6606-
Io

oA

60 221
13,100 10 5 [err] EP 0 405 957 B1 248

218 17,000 15 Exanpl e 6 20 The use of these |! ﬂll““r!ﬂ [i |
as deep Uwiplasa ti ve photosensitizers is denonstrated. T I ri x
used_in the application is a copol ynerof maleimde and t-butyl styrene. The
sensi t i zer1-anfdphotobenpitive compagitionecomprising ineddiixtaree di ssol ved -in di gl yne (30%

sol it . This réafrom 68% taR8a tabesionithe weishtof the aerespivant p&E0M thesompsaition of a water in-
hexamethyl di sBllbleaprequs alipliagisoliblejopsweliphie dinder gesigrasduce a 1.0 &Perr t hi ck
film The sol vEN{rom 2%,33% Brsedantheceiophef the Renigivert parisiof the poampositipn ef écompppent
coat ed waf er |§°%“k°ﬁ(§‘§@d to 160 my/[err] of 260 [err] 25 [err] light through
a step 25 tablet mask. Developnment in O _14N KOH to the 30% transm ssion
step in about40 sec pfaduces clear i
Sonme results a d In Tabl e |Imretent|on R g/1 nproved by

i ncreasing th nﬁa‘omﬂ ecul e

of the sensiti

Sensitizer ml/[errlg Ti me i Retention, %
I 15 - 50 ' : 20 sec ' 1.4: 1 Q29 35 |11

50 40 sec 1.7: 1 41 (R=[err]) 40

Vv 50 39 sec 2.5:1 60 |

80 : @) :

31 sec .31

80 \ % N2 5 957

Bl Clains 1. A
65% t o 98% bafed on t
of a water in- 5°
bi nder resin; and

whereinRis CgHy3 or CyHzs and R’ is -CyHpe- OF

w -

and
{c)a solvent composition in an amount sufficient to form a substantially uniform admixture of the com-
position components.

. a) from
wei ght of t he non- ; sition
sol ubl e, aqueous af kal i ne soluble or | 1 abl e

2. The composition of claim 1 wherein sald binder resin Is substantially transparent to ultraviolet radiation
- in the range from 190 to 300 nm.

3. The composition of ¢faim 1 or 2 wherein said binder resin comprises a 4-tert-butylstyrene/maleimide co-
\\-/ 40 pOIymeI'

4. The composition of any of claims 1-3 wherein said solvent is selected from diglyme, propylene giycol
monoalkyl ether and propylene glycol monoalkyl ether acetate.

5. The composition of any of claims 1-4 which further comprises one or more compounds selected from col-
orants, dyes, anti-striation agents, leveling agents, plasticizers, adhesion promoters, speed enhancers,
and surfactants.

‘6. Aphotographic element which comprises a substrate and a dried photosensitive composition substantially
uniformly coated on said substrate which photosensitive composition comprises in admixture:
&0 (a) from 65% to 98% based on the weight of the non-solvent parts of the compaosition of a water in-
soluble, aqueous alkaline soluble or swellable binder resin; and '
(b) from 2% to 35% based on the weight of the non-solvent parts of the composition of a component
selected from

12



(b) from2%to 35% based on the weight of the non-solv par-t.s of . the

conposi tion of a conponent sel ecte P ‘%(%5} ullu |l
0 15 [ERR] 25 wherein Ris [err] ‘or gnd R is [err“lmw‘mu ” )
a solvent conpositign in an anount sufficient to forma stabstanti &l |

uni form adni xture ofJthe com position §nponents. 35 2. The orrp05| tion

of claim 1l waghepaKai d bi nder reg™y substantlally transp ent to
ul t avi ol et @ Nzthe r ank @ N g0 300 nm L

conposition

of cFaim1 d maerei n sai d bi riy n conprises a N2
4-tert- %utyl styrene | ei m de co- 40 pol ymer. {posi tion of
any of clains 1-3 rein said sol vent |Q selected from di gl ya pr opyl ene

gl ycol nonoal kyl ether and propyl ene glycol nonoal kyl ether acetate. 5.
The conposition of any of clains 1-4 which further conprises one or nore

conmpoungs sel ected fmom col - orants, dyes. anti-striation age | evel i ng

agents, plastigjizerd, adhesion pronoters, c%peed enha ,rs factants.
6. A phot ogr @ | ment whi €7 oy a substrat ]

phot osensi ti (R n sul Nar ndngd shbstrate
whi ch phot qge€nsTti vl conpositi O comeri Sag in admi a) from
65% t 0 B8% based on @he wei ght of the nonggol vent . osition

of a water in- soluble, aqueous al kaline soluble or swell abl e Dinder resin;
and (b) from2%to 35% based on the vei %ht of the non-solvent parts of the
conposition of a cmﬁﬁtcdé‘e?r&mwm 15l & [ERR] 10 wherein Ris

[err] o [err] and R is [err] or

-

26 - 7. The photographic element of claim 6 wherein said substrate is selected from silicon, aluminum, polymeric
resins, silicon dioxide, doped silicon dioxide, silicon nitride, tantalum, copper, polysilicon, ceramics, alu-
minum/copper mixtures, gallium arsenide and Group Hi/V compounds.

8. The photographic element of clalrﬁ 6 or 7 which comprises the feature specified in claim 2, 3 or 5.

30 .
9. Aprocess for preparing a photographic image which comprises in order:
i) forming a photosensitive composition comprising in admixture:
(a) from 65% to 98% based on the weight of the non-solvent parts of the composition of a water
, insoluble, aqueous alkaline soluble or swellable binder resin; and

35 (b) from 2% to 35% based on the weight of the non-solvent parts of the oomposltion of a component

selected from .

- 9 0
N 2 N 2
R

| O o)
45
50
55

wherein R is CeHys or CizHas andR'is -012Hm- or

13
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20 [err] 25 7. The photographic el ement-of claimb6 In said
substrate is selected fromsilicon, alum num polynmeric resins, silicon

di oxi de, doped silicon dioxide, si EP 8645 9T B | de t ant al uj' M'Hm'lm“

pol ysilicon, ceramcs, alu- mnum copper mxtures, galli ,lm“",
Goup I11/V conpounds. 8. The photographic el enment of claim ‘6 &r % which
conprises the feature specified inc%@zm 3,or 5. 30 9. A process for
prep@/[i ng a phot ographic i mage which c ri $es in order: i) formng a

phot 6sensitive conposition conprising in adm xture: (a) from65%to 98%
based oh the wei %P of the non-sol vent arts of the conPosition of a water

i nsol ubl e, aqueod"éaa?' 31‘1"??8”5' 'ﬂB‘i‘ @"‘tb‘f“ 'P'é&f?’é‘ﬁﬁ“m iy udlfopm adgiire ey r om

2% to 35% base 'geﬂs %i&on s Earts of the conposition
of a Corrponent gl(gts m&a ﬂﬁacta a tu% r?m 5(% un[il H%skgt?%lw %Ieorfr and
e c an

R is [ rr] or is d a so
arount: Buf T ci gapen el Egs Ltaehg.tﬁla L,aé..pugﬁowmﬂm é&é{i&ﬁm% 538 from 200
COprOSI tion CO tnﬁv a,@n Coat I Ng Sal phOt osensitive conposl tion on

asubstrate; rb.hb ng'ﬂﬁ%&;iogéii a%b&sﬂ@ﬁ%@@en&%%&rﬁ&%ﬁmﬁﬁman&ﬁé&@&lﬁéﬂhﬁ dovéidpef 1 OM
20C to 100C untsbﬂ,ﬂoﬁubstant lally all of said 10 vent |Is dried-

off; an@ iv) inmagew se exposing said photosensitive conposition to
ul t ravi ol efo.r Buipeictssof dlaim 9 ivbergimsaicieyelopencomilisennodium,DOBssium and/artetramethi mpnion g
the exposed atwebydokidgai d phot osensitive corrposition with an aqueous

al kal i ne deve per so ti 0 The ss_of i aid
devel oper &b Eﬁ' °'1Bo"?§'é’gfhﬁ'ﬁ1 ? ftues ﬂ{eﬁblany or?.
W 2 42 Polycyclic cyclopentane compounds of the foll_owlng formulae:
0O o 0
o Nz : | Nz.
o) R o
30
- o . o 9
35 -
R/ RI 2
L ° - 0 _ ») . O

wherein R is CgHy3 or C4oHz5 and R’ is -CyoHa - oF

vr!.\

o -cnz-@caz-.

Patentanspriiche

1. - Lichtempfindliche Zusammensetzung, umfassend als Mischung:
(a) 65 % bis 98 %, bezogen auf das Gewicht der Nichtidsungsmittelteile der Zusammensetzung, eines
wasserunldslichen, in wassrigem Alkali I3slichen oder quellbaren Bindemittel-Harzes; und
{b) 2 % bis 35 %, bezogen auf das Gewicht der Nichtldsungsmitteiteile der Zusammensetzung, einer
aus

55
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ni um hydroxi de. 11. The process of claim9 or 10 wherei n—there—ts—used

feature specified in any of clai msggygesd 20 12. Polyc

conmpounds of the foll ow ng fornulae ?ﬁ§§§;§5 30 35 mhere "Eﬂ! n
au

[err] and R

t Qa
L A

I

is [err] or [ERR] 5D Patentansprficho *

Zusamenset zung, unfassend als Mschung: (a) 65 %bls 98 96 bezogen das
Gewbcht der Nichtlosungspittelitlle derZ’ anmenset zung, efPnes
wasa¥/un|05||chen MASST i gem ; l'i chen o- ]l | bar en
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N 2 undwe N2 ausgemAhiteg VErblndun : morln R COH, 3 oder

Cji2H ist und R -ClZH24- odor 20 --CH
si ne L8sungsm 0 =%
si ne I mwesent =eNnhe
Zuseanmenset z

AnsprucH 1,

&er ultravioletter Strahlung I mBerelchvon 190 Ry

| e ; und (c)
Menge, {di i chend ist, urn

y ,dend N
andtel 2. Z4s zund hach -
I ndenrttel - X wesent | i are gegen-

300 nmYet. /8.

Zusannensetzung nach Anspruch | oder 2, wobel das Bindemttel-Harz eln

Copol ynmer aus 4-tbrt-

\ 20
o

ausgewéhlten Verbindung, worin R CgHys oder CyoHss ist und R’ -C4H,,4- oder

° f\: .
ist; und

{c) eine Lésungsmittel-Zusammensetzung in einer Menge, die ausreichend ist, um eine im wesentll-
chen einheltliche Mischung der Zusammensetzungs-Bestandteile zu bilden.

Zusammensetzung nach Anspruch 1, wobei das Bindemittel-Harz im wesentlichen transparent gegen-
(iber ultravioletter Strahfung im Bereich von 190 bis 300 nm ist.

. Zusammensetzung nach Anspruch 1 oder 2, wobel das Bindemittel-Harz ein Copolymer aus 4-tert-
Butylstyrol/Maleins3ureimid umfafit.

Zusammensetzung nach einem der Anspriiche 1 bis 3, wobei das L3sungsmittel aus Diglyme, Propylen-
glykolmonoalkylether und Propylengiycoimonoaikyletheracetat ausgewdhit ist.

Zusammensetzung nach einem der Ansprilche 1 bis 4, die dariiber hinaus eine oder mehrere Verbindun-
gen umfafit, die aus Farbmitteln, Farbstoffen, Schlierenschutzmitteln, Veriaufmitteln, Weichmachern,
Haftmitteln, Mitteln zur ErhShung der Empfindlichkeit und oberfliichenaktiven Mitteln ausgewdhit sind.

Phatoelament, umfassend einen Triger und eine getrocknete lichtempfindliche Zusammensetzung, mit
der der Tréger im wesentlichen gleichméig bqschichbt istund wobei die fichtempfindliche Zusammen-
setzung als Mischung umfalt:
{a) 65 % bis 98 %, bezogen auf das Gewicht der Nichtidsungsmittelteile der Zusammensetzung, eines
wasserunislichen, in wissrigem Alkall 1slichen oder quelibaren Bindemittel-Harzes; und
.{b) 2 % bis 35 %, bezogen auf das Gewicht der Nichtidsungsmitteltelle der Zusammensetzung, einer
aus
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Butyl styrol/Malelnslurelmid urnfait. 4. Zusammenset zung nach el nem
der Ansprfche | bis 3, woboe das Lfeungsmttel aus D gl yne, m

gl ykol nonoal kyl et her und Propyl engEf@4P3IABAI kyl et her acet J"mﬂ mlullll"ull
5. Zusammenset zung nach el nem der AnsprCche 1 bWs 4, die dar Qfer “hi haus *

si ne oder nehrere Verbingun- 40. gengunfaft, dle aus Farbmttaln,
Farbstof fen, Schilerenscy

utzmttein, Ver auf-mttel n, Wl cmacher n,
Haf&fnj,ttel n, Mt g’@. Er h8hun Epf i ndl | ch K -
oberflichenaktiveg w'—% sge =N, Phq

eonen TFi ger und s{pe os§ pf i ' ,

der der Trager I m wesentM chen gl eichinfl g bgscicht et

Mnf assend
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g I ocknet

| cht enpfi ndl i che Zusammen= setzung al s Moschung unfait. 4& (a) 65 %
bWws 98 % bezogen auf das Gewl cht der N chtldsungsmtteltelle der
Zusammenset zung, sines wasserunl asllchen, In wassrigem Al kali -oslichen

oder quléfl i baren Bindernttew Harzes; und (b) 2 %bls 3S % bezogen auf des .
Gewi cht der Nichtlfeungsmtteltell e der Zusanmeneet zung, el ner aus 60 58 15
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OR ausgewahi t @ , deT LEg? C12H24-
oder 25 -CH2 : isiz 770 H Nagh
Anspruch 6, wgbel der\Triger aus Siticl Al um ni um y rzen,

Si | kghuem dioxid, doti®rtem Sillciundioxi®, Silci gk id, Té&ntaljp Kupfer,
Pioysilllcum Keram ken, Al um niunm Kup-:fer-M schungen, Galliumareenid und

Ver bi ndungen der G uppen |1 UV ausgewahit |sL 35
: ausgewahlten Verbindung, worin R CgH43 oder CyHa;s Ist und R’ -CyoH,4- oder

7. Photoelement nach Anspruch 6, wobel der Tréger aus Silicium, Aluminium, polymeren Harzen, Siliclum-
dioxid, dotiertem SHiclumdioxid, Siliclumnitrid, Tantal, Kupfer, Polysillcium, Keramiken, Aluminium/Kup-
fer-Mischungen, Gallium-arsenid und Verbindungen der Gruppen II/V ausgewdhit ist.

25
30 ist.

35 .
8. . Photoelement nach Anspruch 6 oder 7, das die in Anspruch 2, 3 oder 5 bezeichneten Merkmale umfaft.

9. Verfahren zur Herstellung eines photografischen Bildes, das der Reihe nach umfalt

o 1) Formen siner lichtempfindlichen Zusammensetzung, als Mischung umfassend:

N ' (a) 65 % bis 98 %, bezogen auf das Gewicht der Nichtidsungsmitteltelle der Zusammensetzung,
eines wasserunidslichen, in wiissrigem Alkali I3slichen oder quelibaren Bindemittel-Harzes; und
{b) 2 % bis 35 %, bezogen auf das Gewicht der Nichtidsungsmittelteile der Zusammenssetzung, einer
aus -

i
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8. Phot oel ement nach Anspruch 6 oder 7, das die In Ansp’_u—c‘_’/

bezel chneten Merknmale unfalt. 9. Verfahren zur Hersatl :Tmnmmnm“u“““““
phot ograflichen Bildes, das der ReFR®403EHBLUmaft n For

| i cht enpfindlichen Zusamenset zung, als M schung unfassend; fa) 65 %bis 98
% bezogen auf dos Gewi cht der N chtl 8sungsmthetell eo der Zusarrrrensetzung,
el nes wasserunidsiichen, In waesrigem Al kali i8seilhen oder quelibaren

Bi ndeyrittel - Harzes; ynd (b)2 % bi's 35 %obezogen auf das
ammenset zyng, el ne

Gewi chtdeerchtIasun mtt0|tel | e der Zus

0

N2 2 éell' ¥a¥
111 ¢ |IHII1 0
N2 und N2 R .

0o 2~~~ R 10 ausgew hiten Ver blondung, wof\n R csHs o C12H26

| st und’"R- Cl2H2- oder 15 -CH2 _ e

CH2- st und 20 ewatief Verfihdilio, G ohér@,znzk&mnéqw%& In el ner
Menge, die ausrel chencsig um ol né I mwesent- 11chen sinhéitliche M schung
der Zusanr nbnset zungs- Bestandtel | e zu bilden; und ii) Beschichten sines
Tragerssmt der ichtenpflndi chen Zusa nset zung; und iii) Erhitzen des
beschi chteten Trigers auf sine T&Hper§ F8zhen 20 C und 100 C, bis Im
we- sentlichen das gesante Losungsmnitt®=abgetrocknet bst und |v)

bi | dwel ses Bel Il chten der |l chtenmpfind- 25 | i chen Zusamenset zung m t
ultravioletter Sstedd ung | m Berel ch von 200 nm bW 300 nm und v) Entfernen
der\bel?cht et en €} Q'Mﬂ-é?\mwftﬂ-émlw%#@ﬂ inelnenMenges dipprsrgichand ish ymeing im wesent-

ei nerwassri gen a?cheﬂ@&!hP'ﬁ'E'P?éWs@ﬂg\ﬂP' W@*Bf@a"%?“eﬂ'h’@rfmﬁach Anspr uch

9,” wobel der EffBpchichten oings Tragersn '"d
yaroxi d unt af P»f;ﬂzer;emeawa tem f ,%%\ " gag? §”“‘31safn Prer
der Anszgrf | Che|ic sammensegzung m lgetter tral ung ere F‘é m

von 2 nm, und
v) Entfernen der belichteten Fladien derlichtempf Indlichen Zusammensetzung mit einer wassrigen al-
kalischen Entwicklerlésung.

10. Verfahren nach Anspruch 9, wobei der Entwickier Natrium-, Kalium- undfoder Tetramethylammonium—

30 hydroxid umfafit.
11, Verfahren nach Anspruch 9 oder 10, wobei die in einer der Anspriiche 2 bis 5 oder7 bezelchneten Merk-
male verwendet werden.
35 12. Polycyclische Cyclopentan-Verbindungen mit folgenden Formeln:
o 0
40
N 2 . N 2

45

o] 0

R 4

0 s} R

55

worin R CqH;3 oder C,Hys Ist und R’ -CyHy4~ oder
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12. Pol ycycil sche Cydopent an- Ver bi ndungen mt fol genden Fornmeln: O

0 40 o 045vvor|nRC].I:l13—gdgr——Gélr2—l=la—+—st—
und Rl -Cl2H24- odor 17 EP O 40@’9@?95{51

Revendl cations 10 1. Conposition photosensi bl e corrpr enant Ulﬁm “mmmiﬂﬂl‘
65 % b 98 % sur |a base du poids des parties de |a conpo

constituees par Is solvent, d' un }{bS' 7 nsol ubl e dans |'eau et sol uble ou
pouapt gonfler dens une sol uti 0 : cHime, servant de Ilant; et 15
(b) 2 %a 35 % surla base des parties™® | a conposition non constitubes
parle sdlvent, d un constituant choisi entre |es conposbs de fornules 0~~~~

~~~20~~~“’t Nz z.N25 6 RRN2I NzN R QI
O~~~~~~~~ dens | esqueiles R rspr~sents un groups CH18 QU Cl2H26 st R
repr bsente_un Loype -Gl2H24 ou N-~~~~~~~~~~~ . 40~~ 45 et (c) une
corrpositioﬁ d‘@gﬁtl nt en une quantkb suffisante pour forner un nblange

prati qJ&rrept ni - st | rgt e% de | a conmposition. 2. Conpositlon

sul vant |a“rev Eﬁ ds‘%‘ ﬁ’la oﬁgu eftieb e A5thgditichHoN BdbeitskBs bar B Woivi!

pratiquenent t ‘%&Sr%slne insoluble dans I'eau et soluble ou pouvant gonfier dans une solution aqueuse aicaline,
servant de liant ; et

15 (b) 2% &35 %, surla base des parties de la composition non constituées parle solvant, d'un constituant
choisl entre les composés de formules

it on

O
\/ 20 O
N2
N2
O R
26 O
O .
30
O 0
N2
et .
R Nz €% N,
o] R- 2
35 O o)
dans lesquelles R réprésante un groupe CgHy3 0u CioHas 6t R représénte un groupe -Cy,H,, ou
U ©
-CHy —-@-— CHp-
45 et
(c) une composition de solvant en une quantité suffisante pour former un mélange pratiquement uni-
forme des constituants de la composition.
2. Composition suivant la revendication 1, dans laquelle la résine servant de liant est pratiquemsnt trans-
50 parente au rayonnement ultraviolet qans la plage de 190 & 300 nm.
3. Composition suivant Ia revendication 1 ou 2, dans laquelle la résine servant de liant comprend un copo-
lymére 4-tertiobutylstyrane/maiéimide.
P 4. Composition suivant 'une quelconque des revendications 1 & 3, dans laquelle le solvant est choisi entre

le diglyme, un éther monoalkylique de propyléneglycol et un acétate d’éther monoalkylique de propylé-
neglycol.
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5D parente au rayonnenent ultraviol et dens | a pl age de 190 A 30
3. Conposition sulvant |Q revendicatbon I ou 2, dans Iaqg i| ml
servant de Ilant comiprend un copd 9498%814 tert| obutyl

55 4. Conposition sulvant |'une quel conque des revendl catlons I A 3, dens
| aquel | e &. sGprmmitioresivant Murle silielandue ded revegdigaligne e 2 4Lvi @hirend eromtra biikgu Alugigers de
propyl bnegl yeempogss cheisiserivg idescolprantshdes matigrepctinftoriales lﬂesw"‘gla@bﬂﬁﬂtbnvﬂ eghgpois|

18 (,* C He niygflement, des P'%!ﬁhﬁ&ﬁ‘?’cqgmﬁs %’!ﬂ'm'fadhéfﬂ!?%dﬁ@eqé iryg et deasurfactants.
rend en

revendi cat,j o un eur
r? ﬁ gra Hi equ rend n bsl’jrate une 08 ﬁot s?nl s‘SEIB revgt%nt de
choi si ¢ fag[g.ﬁ%é}%e EZE d.t oss:::s &“‘fhsiﬁxi t 9 il m:%anﬁe

arel | orant | fhﬁdnsﬂﬁﬁecﬁﬁ& th! nﬁH Su fohuy G hStiuton daueu
El 6ment phot ogsrem st i conprend un substra et une conposi tion

phot osensi bl e GEORE 3§ RVduk 1 Bése dpoi8 BésPakiesedd dopeeNBion UstisfitoseaBarle¥divant, d'un
substrat, conpsfdttuaftth@s eitRIsTopYses dwmaespr end, en nbl ange: (a) 65 % a 98
% sur |a base du poids des parties de |a conposition non constitu6es par le
solvent, d'une resone I nsol ubl e dans Ieau et sol uble ou pouvant gonfler

alcallne,

dans une sol uti onsaqueuse aicallpe, sfrvant do liant; et 100 (b) 2 %
a 35 %s su | g_du, pol ds dg% I8 e la corrpo' on constituees
par |e soi ' &)hstitue %@ eﬁl’re_],es co =f\p§ nui es o

0 15 N2 NN2 o O~~~~~~~ 20

0 25 O N O N2 et o

0~~~~~~~ 30 dans | esquelles R repr6sente un grotpe C H13 ou

Cl2{12 2t RI represente un groupe -Cl12H2- ou 3C

~~~~~~~~~~~ CH2 CHgy 7. Eibnment photographi que sulvant la re endi cati on
6, dans | equel yostrat  est choisl ent b e silicip ' m des

r 6si nes poi yfp | e di oxyffe™s elum | e di okydefte M i cl uy dopb,
le nitryre e : etan 2N, SepOi YSi tIeres
C6ram ques o Afes anges al um™m §( 40 Fl,a y - g i um et
des corrpos&_ r enf :

30 dans lesquelles R représente un groupe CgHyz ou Ci;Hz5 ot R’ représente un groupe -CyaHos-
ou

e
35 -

7. Elément photographique suivant la revendication 8, dans lequel le substrat est choisi entre le silicium,

aluminium, des résines polymériques, le dioxyde de silicium, le dioxyde de silicium dopé, le nitrure de

. silicium, le tantale, le cuivre, le polysilicium, des matidres céramiques, des mélanges aluminium/cuivre,
' w0 I"arséniure de gallium et des composés renfermant des éléments des Groupes [Il/V.

8. Elément photographique suivant la revendication 8 ou 7, qui comprend la caractérlstique spécifiée dans
la revendication 2, 3 ou 5.

9. Procédé de préparation d’'une image phomgr'ai_ihique. qui comprend, dans l'ordre :

% i) Ia formation d’une composition photosensible comprenant, en mélange :
(a) 65 % a 98 %, sur Ia base du poids des parties de la composition non constituées par le solvant,
d’une résine insoluble dans Peau et soluble ou pouvant gonfler dans une solution aqueuse alcaline,
servant de liant ; et

8 (b) 2 % & 35 %, sur la base du poids des parties de la composition non constituées par le solvant,

d’un constituant choist entre les composés de formules

55
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8. El 6nent phot ographi que suivant |a revendl cation 8 ou

caract6ri stique sp6cifile dans |a revendication 2, 3 ou 5.

preparation d' une i mage phot ogr apfkf§#as s f1 corrprend dens MMHH‘&“ ”w
formation d' une conposition photosensibie conprenant, en’

a 98 % sur la bas du poids des partigs de la corrp05|t|on non const| t ubes
par |e solvent, d'Arhe r6sine insolubl g¢ddens reau et sol ubl ed)u pouvant

gonﬂ,e da e~SRl uti on aque servant de jiantget (b) 2 %a
35 % sur &" pbt ds des : Iza corrposi constituees
par | e?%soi var in constitue > { entre |ee co Nz mul es 55
19 EP 0 405 957cpL C L N 0~~~~ 10~~R~ N
z _ (@) z= : 0.
0 >~~~ 00 15 Ncrd:~~ Nz et o

0 R ~20 dans |l esquelles R represente un groupe CH13 ou Cl2H26
et R represente un groups -Cl2H24- ou 25

- CHzZ C 2- et (c) une conposition de solvent en une quantit6

u-lforne des

st kat avec
| adi t eqcONp | s chauf ffag L1 subs\r at
revetu a un per A ygLetA Gill @ - chage
de pratiquRfent laWotallte dud ot Vemy; et |v)e§n R on aﬁesflns
de formation d'imag® de Iadlte corrp05|t| 4y phot oseSi bre A ung a e-

suffisante pour forg@er un el ange prati qyement 30

s 2 :
' dans lesquelles R représents un groupe CgH13 ou C;oHas et R’ représente un groupe -CoHay-
ou .

% ~CHy Q CHy- i

et
(c) une composition de solvant en une quantité suffisante pour former un mélange pratiquement
30 uniforme des constituants de ia composition ; et
i) le revétement d’un substrat avec ladite composition photosensible ; et
iif) le chauffage dudit substrat revétu a une température de 20°C & 100°C Jusqu'a élimination par sé-
chage de pratiquement la totalité dudit solvant ; et
iv) une exposition & des fins de formation d'image de ladite composition photosensible & un rayonne-

35 ment ultraviolet dans }a plage de 200 nm & 300 nm ; et
v) I'élimination des zones exposées de ladite composition photosensible avec une solution alcaline
aqueuse de développateur.
\/, 10. Procédé suivant la revendication 9, dahs lequetl le développateur comprend 'hydroxyde de sodium, I'hy-
" ® droxyde de potassium et/ou hydroxyde de tétraméthylammonium.

11. Procédsé suivant la revendication 9 ou 10, dans lequel est utilisée la caractéristique spécifiée dans I'une
quelconque des revendications 2 a‘s et7.

12. Cyclopentanes polycycliques répondant aux formules suivantes :

pr
0 | 0

it N2 N2
@] .. R 0

5
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35 ment ultraviolet dans |a plage de 200 nm A 3

"6limnati on des zones expos6es de |adite conposition ph
une sol ution al cali ne aqueuse de ERVS8FBY eur. 10. Proce 'Euﬁi,"ﬂ
revendi cation 9, dans |oquel |e d6vel appateur conprend |’ roxy '

sodium |'"hy- 4D droxyde de potassiumetlou i'hydroxyde de
t 6t rantt hyl ammoni um 11. Proc6de sulvant |a revendl cation 9 oy 10, dans

quyel est utilisigyla caract~ristique sgpcifl6. dans I'une O) el sgnque des
revendi cations 2 et 7. 4 2. cl gpent anes polfyc rep ndant
a ei\l 0 av NO o0 =N4
2

aux farmnul e
Rcc= <=1 et
dans | esq
groups - CI2H24-

00 10

epresent e un’grodpe 13 ou Cﬂi- ente un

ou QCH2- F\CH2-- 15 20 25@0 35 40 45 50 55 21

10
dans lesquelles R représente un groupe CgHys ou Ci2Hz5 et R’ représente un groupe -CyzHz4- ou

-CH2-®-CHZ-.
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