0312950 The present invention relates to a positive-working photosensitive
conposition conprising a ‘photosensitive conpound, a binder that is

i nsoluble in water and soluble or swellable in an aqueous-al kal i ne
solutjon, and a dye. Photosensitive conpositions containing a regv28@§00r a
pol yvi nyl phenol as the binder and, for exanple, an o-quinone diazide as

t he. phot osensi tive conpound have been in usg for a long tinme for the
prepdratioen of high-resolution patterns in the fabrication of sem con-
ductor devices. Due to the advancing mniaturization of functional elenent
I ncreasingly high requirenments are denmanded of the optical resolution of

t hese photo- sensitive conpositions. Difficulties have, in particu- lar, to
be wexpected when patterning is effected in the vicinity of the limt of
resol uti on of tHeeopresanteipventéonysedates| ot Aepesitivecubriiegs,

resolution is, ﬁ@eusséhgltwélewﬁsglhyoﬂl é&MbPthn slgﬁbtsfs%ﬁr@ v§uch as

I nterference phenonena and updesirabl e refl exions o scattere
the substrate sEPTPPURE, EfPéE@grth?ﬁléSkFﬂE°EHH1$aPPIVaﬁéraﬁﬁﬁded by

i ncreasi ng the $erubleashask&1 BOBDE PLh 0N O4qh88ushelRal1$RBSEbLMCioN,

conpositions. For thla $urpose, for exanple, substances which absorb |ight
in the actinic 7%%|%n %_e added to the photosensitive conpositions. It has
been known for a long tinme to add absorbi ng sub- stances to photosensitive

conposi ti ons. g%hcan %ﬁ@f@lé@ g%hébglgg§n98§on£8§nf§ ”Qlﬁov$ﬁgk'§§g§

pattern produc rove at1ve- wor
phot oresi sts. Ppolyvinyl phenol as the blnder and, for example, an

) o-quinone diazide as the photosensitive compound have

- been in use for a long time for the preparation of
high-resolution patterns in the fabrication of semicon-
ductor devices. Due to the advancing miniaturization
of functional element increasingly high requirements
are demanded of the optical resolution of these photo-
sensitive compositions, Difficulties have, in particu-
lar, to be expected when patterning is effected in the
vicinity of the limit of resolution of the optical
exposure systems. In these critical areas, resolution
is, above all, influenced by disturbing optical
effects, such as interference phenomena and undesirable
reflexions of scattered light from the substrate sur-

e face. Effects of this kind can partly be avoided by
increasing the non-bleachable absorption of the photo-
sensitive compositions. For this purpose, for example,
substances which absorb light in the actinic region are
added to the photosensitive compositions.

It has been known for a long time to add absorbing sub-
stances to photosensitive compositions. As described
in EP-A 0 026 088, for example, the image pattern
produced can be improved by adding dyes to negative-
"working photoresists.



0312950 -2- The addition of dyes to positive-working photoresists has been
described for the first time by A R Neureuther and F. H Dl

("Phot oresi st Model i ng and Devi ce Fabrication Applications”, in Proceedi ngs
of Symposium on Optical and Acoustical M cro-Electronics, Polytgcsip 950
Iastitute of New York, April 16 to 18, 1974, pages 223-249). According to
this- publication, the dye addition, in the2f+rst place, reduces the adverse
i nfJ yences of interference effects on the optical resolution. According to

t he ‘paper "Subm cron Optical Lithography: I-1ine Lens and Phot oresi st
Technology" [ SPI E Proceedi ngs, Vol. 470, pages 22-23 (1984)] by H L.
Stover, M Nagler, |I. I. Bol and V. MIler, optical resolution is markedly

|npﬁGVed by the addition of an absorbing dye whi ch absorbs |ight in the
regi on of the ThoaAditiewolrdies 9 pesiBovenwarking photbeesisbsti ne,

the exposure tHJ@ gyl d&skt DodiENesAt end r@ﬂ?stpaﬂ:ﬁ‘ér%yhas to be
consi derably extended, conpared with a system wh oes, not contain this

absor bi ng subdt-arfte. Newre i e/and E cf'ésc'?’r]b]es( 'épl'fﬁfcﬂz"e%%ls‘i Mode theg he

production of aphi)tll&vﬂfdétb‘anﬁﬁi&{t’lﬁon App Bivd tivmyed hy plecesdings aof

non- bl eachabl ht absor ddlt n Al.so in this e it is pointed
out that the ’e i %é%gc[ ‘bseto“a/l Jﬁ’o %trl%rbl /g
conpared with Paalmwtairrsm sknsfi it thoe caﬁcNew VorubAmnice. 1Pakad i L&) arl y

preferred dyes g¥nt iangds COMIY 45 .@‘H@é&fhﬂﬁj | VAURES publication,
the dye addition, in the first place, reduces the
adverse influences of interference effects on the

optical resolution.
According to the paper "Submicron Optical Lithography:
I-line Lens and Photoresist Technology" [SPIE
Proceedings, Vol. 470, pages 22-23 (1984)] by
H. L. Stover, M. Nagler, I. I. Bol and V. Miller,
optical resolution is markedly improved by the addition
of an absorbing dye which absorbs light in the region
of the exposure wavelengths of A= 436 nm while, at the
same time, the exposure time required to generate image
patterns has to be considerably extended, compared with
a system which does not contain this absorbing

S substance. '

PCT WO 86/01914 describes a process, in which the
production of photoresist patterns is also improved by
the use of a non-bleachable, light-absorbing addition.
Also in this case it is pointed out that the exposure
time has to be extended by about 50 to 150 %, compared
with a photoresist without additive substance.
Particularly preferred dyes mentioned comprise coumarin

\
derivatives.



0312950 -3- A courarin derivative is also described by I. |I. Bol in

"Hi gh- Resol ution Optical Lithography Using Dyed Single-Layer Resist”
(Proceedi ngs Kodak M croel etronics Sem nar 1984, pages 19-22) and the

si gni fi cant inprove- nment of the photolithographic properties ofgaipg¥ge-
resist is confirmed. The influence of substances absorbing light in the
acti-nic region on the photolithographic properties of positive-working
photgoresists is described in detail by A V. Brown and W H Arnold in
"Optimzation of Resist Optical Density for H gh Resolution Lithography on
Refl ective Surfaces" [SPIE Proceedi ngs, Vol. 539, pages 259-266 (1985)] and
by M P. C. Watts, D. DeBruin and W H Arnold in "The Reduction of )
Ref I'e€ti ve Not chi ng Usi ng Dyed Resists" (Proceedings of Seventh

| nt er nati onal TPectmimeat irCodd eiwaiciveni Phal spoigser sbed| ben¥i | Xe, BdlYin

Cct ober 1985, p%ﬁ%h-?@és'&g@io %P&-é‘ﬂ ﬁ&ﬁ&?ﬁf‘%ﬁ V@éiﬁgf‘gﬁ'{%&fz the

sotubility of the otoresist c ositrons in't queou al i ne

devel opers usedinghatha¥er Resiet hdtRreeredingukedak Mieregbetbenicsi ght
in the actinic g&diimiiy AYB4 ASpay &S MBEBENCENG ke p@mﬁﬁﬁﬁéaz&jtvm%w{rethese

photoresists is | owered .consideraply. In their paper, "l oVvi | newi dt h
Control over Rm%t‘?€etr§1r9% ?ﬁ%ﬁl@r%ﬁt%i@fsa 5?1(33% Phal of

the El ectrochemesalstSais etonfiMmed. 133, No. 1, pages 192-196 (1986)], T. R
Panpal one and K. A Kuyan describe the influence of high concentra- tions

of absorbi ng substances in a photoresist.
The influence of substances absorbing light in the

actinic region on the photolithographic prbperties of
positive-working photoresists is described in detail by
A. V. Brown and W. H. Arnold in "Optimization of Resist
Optical Density for High Resolution Lithography on
Reflective Surfaces" [SPIE Proceedings, Vol. 539, pages
259-266 (1985)] and by M. P. C. Watts, D. DeBruin and
W. H. Arnold in "The Reduction of Reflective Notching
Using Dyed Resists" (Proceedings of Seventh
International Technical Conference on Photopolymers,
Ellenville, N.Y., October 1985, pages 285-296).
According to these investigations, the solubility of
the photoresist compositions in the aqueous-alkaline
developers used is reduced by the addition of substan-
Nt ces absorbing light in the actinic region and, as a
consequence, the photosensitivity of these photoresists

is lowered considerably.

In their paper "Improving Linewidth Control over
Reflective Surfaces Using Heavily Dyed Resists”
[Journal of the Electrochemical Society, Vol. 133,
No. 1, pages 192-196 (1986)], T. R. Pampalone and

K. A. Kuyan describe the influence of high concentra-
tions of absorbing substances in a photoresist.
According to these investigations particularly good
results are obtained with photoresists having a very
high absorption in the actinic .region. Also in this



According to these investigations particularly good results are obtained

wi th photoresists having a very high absorption in the actinic region. Also
in this 0312950 case it is found that the absorbi ng conmpound added

cl early reduces photosensitivity, i.e. by the factor 5 or even npge2dggs A
45575, 480 al so descri bes photoresist fornul 4 ons containi ng substances

whi ch absorb light in the actinic region. The conpounds nentioned are

di stingui shed by their |ow tendency to sublimation and their high ab-
sorptibn in the actinic region. It is a disadvantage of these photoresist
fornul ations that - depending on the concentration of the substance added -

theyfbartly hav kedl u p o] Lik Wt Lk sa Japanese
Pt vt App! | cat C3e Bb- TR0k JeFdsARE AR BERSERL K, Honihhy hitea

86- 174466/ 27 deskeably phedueesi photesansitivhtywhich. chyit the Sbsbebi Ag
subst ances thatgargy8fmbteachabl e and do not sublinme. In all cases,
however, the exposed portions of the resists have a noticeably reduced
solubility in the devel oper solutions. Photoresists which, apart froma dye
absorbing lightussathe, 52%) 880 4BgbOlesal $Bes0phatbras o POOEMLINMBEBhAS

[ hei | ubj i ' ' l-..h b h -
descr i bed | n USAREA Bhing TsubleBitos while Tabhorn (RGREY PE"ERR RRERRI " ©
quantitites rangegipls onTie. ompousds Rebyioredharewdishingoished, byeads to
a consi derabl e tﬂ?éff!fé@tté’ﬁ‘dgﬁcfr heot BEbIBha E18R1 4hdYeREit PRiGROLBLESI ST .

Moreover, a decline in L. ) ] ]

sorption in the actinic region. It is a disadvantage
of these photoresist formulations that - depending on
the concentration of the substance added ~ they partly

have a markedly reduced photosensitivity.

Similarly, Japanese Patent Applications 86-159626/25,
86~165777/26, 86~174465/27 and 86-174466/27 describe
photoresist formulations which contain absorbing
substances that are non-bleachable and do not sublime.
In all cases, however, the exposed portions of the
resists have a noticeably reduced solubility in the
developer solutions.

Photoresists which, apart from a dye absorbing light in

S the actinic region, also contain a component which
increases their solubility, in particular a tri-
hydroxybenzophenone, are described in US-A 4,626,492.
The trihydfoxybenzophenone is added in quantitites
ranging from 12.8 to 13.1 % by weight, which, however,
leads to a considerable deterioration of the thermal
stability of the photoresist. Moreover, a decline in
the processing latitude of the resist is observed,
since the developing rate strongly depends on the pre-
baking temperature of the resist film.



t he processing latitude of the resist is observed, since the devel opi ng
rate strongly depends on the pre- baking tenperature of the resist film

- 5 - 0312950 It is therefore an object of the present
i.nvention to provide a positive-working phogosen3|t|ve conposi t i 312 950
contai ni ng a non-bl eachabl e dye which absorbs light in the actinic region
and whi ch shoul d either have or produce the follow ng properties: good
solybility in the solvent or solvent m xture of the photosensitive
conposition, so that undesirabl e deposits are not forned during storage of
the conposition, in particular at |low tenperatures, - good thermal
stability and IDM/1$nﬂm®anbneswhlobﬁeeGOofhahe pnehbﬁtoﬁﬁvbamdonCQ@Stant

absorpti on of r ven ratures -
and, on the<ﬁ§§?6$%§% §6%8%£§$% PEE% PB@g eng Xgnfomg féﬁﬂogs | ow
as_possible, rnqﬁnt&mnwmg|©nn¢m~bheacbgbba dYeanthhcabaerS|dnghm ander to
mi ni mi ze U”des'i{r?é)'ﬁﬁjﬂii&a%e {68CA%a ! Wh 88n CEhLALEANEI 8995 v&hgrobj ect of

the invention is achieved r%ﬁ roviding a positive-working p fiotosensi ti ve
conposi tion corgfiodier the !si‘?m%o%%ﬁbbﬁﬁd a binder that is
insoluble in water and soluble or swellable in an aqueous-al kaline

sol ution, and a dye, erejnt dye conprises a, non- eachabl, e conpound
whi ch absor bs ||gm99$$u$ﬂiék&$l hr¥ +%g¥€$ ﬁV%BFrEEpﬁﬂhgePB PhEtYERer al
formula | R4 RS of the photosensitive composition, so that
undesirable deposits are not formed during storage
of the composition, in particular at low

temperatures,

- good thermal stability and low tendency to sublime,
so that, on the one hand, constant absorption of
actinic radiation is ensuréd - even at high tempe-
ratures - and, on the other hand, contamination of
process equipment is kept as low as possible,

- high absorption in the region of actinic radiation
in order to minimize undesirable optical effects in
an efficient manner.

P The object of the invention is achieved by providing a
positive-working photosensitive composition comprising
a photosensitive compound, a binder that is insocluble
in water and soluble or swellable in an aqueocus-~alkaline
solution, and a dye, wherein the dye comprises a non-
bleachable compound which absorbs light in the actinic
region and corresponds to the general formula I

CH—CH——'OH

CH——'CH"——OH



[err] 0312950 -6- wherein [err] denotes hydrogen, alkyl, aryl, alkoxy or
ntrilo, [err] and [err] are identical or different and denote hydrogen,
hydroxy, al kyl, aryl, al koxy, aryloxy, nitrilo, am no, alkylam no or

.hal ogen, [er] are identical or different and denote hydrogen, 0y3¥20950

al kyl, aryl, alkoxy, aryloxy, amino, alky!amn no or hal ogen. Conpounds
corresponding to the above-indicated general fornula | are characterized in
that they neet the requirenents of high absorption in the actinic region to
a speci al degree. Particularly unexpected properties of the photosensiti-
ve conposition according to the invention, which may be nentioned in
addition to jjidi cated above, include: higher photosensitivity of the
conposition accor- ding to the present invention, conpared wth photo-
sensitive conpositions containing other dyes which are not clained, but

whi ch al so ahﬁgrlaéd@fés IHyddsyad) idNey T SAHBM, NOLSxPey sitditof eduction
of the photosensitivity of the photosensitive conposition of the invention,
conpared with photosensitive conpositions that do not contain dyes or
contain othemfdyerl Ry are identical or different and denote

hydrogen, hydroxy, alkyl, aryl, alkoxy, aryloxy,
nitrilo, amino, alkylamino or halogen,

Ryr Rgr Rg and R4 are identical or different and denote
hydrogen, hydroxy, alkyl, aryl, alkoxy, aryloxy,
amino, alkylamino or halogen.

Compounds corresponding to the above-indicated general
formula I are characterized in that they meet the
requirements of high absorption in the actinic region

to a special degree.

Particularly unexpected properties of the photosensiti-
ve composition according to the invention, which may be
mentioned in addition to those indicated above,

include:

e - higher photosensitivity of the composition accor-
ding to the'present invention, compared with photo-
sensitive compositions containing other dyes which
are not claimed, but which also absorb light in the

actinic region,

- no or only slight reduction of the photosensitivity
of the photosensitive composition of the invention,
compared with photosensitive compositions that do '
not contain dyes or contain other dyes.



0312950 -7- Preferred dyes absorbing light in the actinic region are, in
particul ar, those which, corresponding to the general formula |, contain as
[err] hydrogen, [err]al kyl or phenyl, [err]and [err] hydrogen, hydroxy,
ferr]lalkyl, [err]aryl, (err)al koxy, am no, (err)alkylam no, hal Q@42 950
particular, chlorine or bronmne and as [erf]-and [err] hydrogen

[err]al kyl, (err)aryl, (err)alkoxy, amno or halogen, in particular
chlkorine. Preference is given to those dyes of the general forrmula I, in
which '[err] denotes hydrogen, R2 and R3 denote hydrogen, hydroxy,
(err)alkyl, phenyl, amno or chlorine, [err] and/or [err] being, in
particul ar, hydroxy (err)alkyl or phenyl and these being, in each case, .
prelgérably i n Rueferrnessidvias akgarbingdoghto imetheradtimiaroegtior ani no

group and [er ghand ;Iner a]rtﬁ%][ﬂr]tlﬁi% bidn ar&fﬁ@éﬁdmn ", degot e
hydr ogen, (err)alk W# koxy, am no or chlorine. Partlcular y
preferred are @l ﬁ%g FaN2n @& mula |, in which

R; hydrogen, (C;-Cjlalkyl or phenyl,

Ry and R, hydrogen, hydroxy, (Cl-C3)alkyl,
(C6—Clo)aryl, (Cl—C3)a1koxy, amino,
(Cl-C3)alkylamino, halogen,. in particular, chlorine

et or bromine and as

Rgr R5s Rg
and R; hydrogen, (C;-Cjlalkyl, (Cg=Cyglaryl,
(Cy1-C3lalkoxy, amino or halogen, in particular

chlorine.

Preference is given to those dyes of the general
formula I, in which’

R; denotes hydrogen,

Ry and R; denote hydrogen, hydroxy, (Cj-Czlalkyl,
phenyl, amino or chlorine, Ry and/br R3 being, in
particular, hydroxy, (C;-C3lalkyl or phenyl and
these being, in each case, preferably in the
o-position with respect to the tertiary aromatic
amino group and

Ry and R6

and

Rgs and Rq are identical and denote hydrogen,
(Cl-C3)a1ky1, (C;-C3lalkoxy, amino or chlorine.

Particularly preferred are those dyes of the general
formula I, in which



- 8 - 0312950 [err] denotes hydrogen, - [err]and [err]
denot e hydrogen, hydroxy or [err]alkyl and [err] and [err] and [err]are

i dentical and denote hydrogen or [err]al kyl and of these those are
preferred, in which the radicals R to R7 gre consistently hydrosye gsg
those, in which the radicals [err] and [ér%]" to [err] are consistenly
hydrogen and R2 is nmethyl. O these dyes those are preferably enpl oyed,
whi.ch havé absorption capacities coinciding as exactly as possible with the
wavel ength of the actinic radiation used and-being, in particular, in the
em ssion range of mercury vapor |anps, especially in the range from 365 to
436_nm and parki cuhehb¥eBr g{Qragby,at wavel engths of [err]= 365, 405 or 436
nm “he quantit; of dye required to obtain the desired absorption is thus
reduced to the mnimum The concentration of the absorbing dye can range
fromo0.05 to 2R%6audmnggﬂénoﬂéEB?dabbﬁntrﬁyﬂﬂoﬁyt@ro(&l%t YaMkiyghtndbased
o the non-vol alil e constituents of the photosensitive~corposition. The
guantity of dye added in each case is naturally dependent on the nol ar
coefficient ofRgxandcRgon of the dye at the respective exposure wavel ength.
If the quantityn f absorbing dye used is too low, the effects of reflexion
are only insigniticantly reduced and_ the photolithographic properties are
ei ther not at Rilarg R; apeoiddentical and denote hydrogen or

(C1-C3)alkyl

and of these those are preferred, in which the radicals

.Rl to Ry are consistently hydrogen and those, in which
the radicals R; and R3 to R; are consistenly hydrogen
and Ry is methyl.

Of these dyes those are preferably employed, which have
absorption capacities coinciding as exactly as possible
with the wavelength of the actinic radiation used and
being, in particular, in the emission range of mercury
vapor lamps, especially in the range from 365 to 436 nm
and particularly preferably at wavelengths of A= 365,
405 or 436 nm. The quantity of dye required to obtain
the desired absorption is thus reduced to the minimum.

_ The concentration of the absorbing dye can range from
0.05 to 2 % by weight, preferably from 0.2 to 0.8 % by
weight, based on the non-volatile constituents of the
photosensitive composition.

The quantity of dye added in each case is naturally
dependent on the molar coefficient of extinction of the
dye at the respective exposure wavelength. If the
quantity of absorbing dye used is too low, the effects
of reflexion are only insignificantly reduced and the
photolithographic properties are either not at all or



-9- only slightly inproved. On the other hand, too high a concentration of
absor bi ng conpound |l eads to a deterio- ration of ‘image quality, since the
areas of the resist layer which are relatively close to the exposure source
.are too strongly exposed, while the areas of the layer which arggzid dgsge
vicinity of the substrate are still insuffgciently exposed. The conpounds
which absorb light in the actinic region, corresponding to formula I, can
be_prepared according to the processes described in US-A 2,206,108 and US-A
2,583,551 and in DE A-31 28 159. The photosensitive conpositions according
to the present invention also contain a radiation-sensitive or photosen-
sitive conpound or a radiation-sensitive or photosensi- tive conbination  of
compounds. Coepdynad ighitdly nmmp dewveds.ed Car echeositthere-haordi oo dnfpurds, . e.
t hose which arg r I ol ybl : ny ' de { he one
hand, o-qui nofie " %glg‘? ggozxngfbbg%stéﬁ:gﬂ&%g% a‘t’né‘,d ?%%}%ébi%r:\gat% odnesé)éc}"fm_

phot ol yti c ackétdenoof mageadualditaay Sincecdipodreas faff theamgsist

or t hocar boxy! hgyae! dhakndaeell ARFIGWIYS c19eRitdd i Slicildis Aldpdsiyn, T or
exanple, fromDe-C 9 38 233 _and DE-C 15 43 _721 and from De-A 23 31 377,
DE- A 25 47 9083Y&n&COESAroRI3y @¥Posedet ¥hdie) thee@reasy@idthe dia¥ates
conprise 1, 2-gapkhhage Manenhd diiadndeyd ofothed subdtaaite adel stggrs or

am des. O these %he.es%irs, espﬁﬁially the esters of sulfonic acids, are
par- ticularl yPFPEFACAEREI¥nEXROERE ty of o- qui none di azi de compounds

contained in the photosensitive conposition of the present invention

usual |y range r 0., %: i . 1Rreferably fr ihi %“VJB/

wei ght , basedi'(t)l% ?ﬁ}ensﬁéﬁggowatll e\é%gg’gh tlﬁgglt S 13’f t}tﬁﬁe a%(?r%pétsc?t% r%.é) !

P corresponding to formula I, can be prepared according
to the processes described in US-A 2,206,108 and

Us-A 2,583,551 and in DE A-31 28 159.

The photosensitive compositions according to the present
invention also contain a radiation-sensitive or photosen-
sitive compound or a radiation-sensitive or photosensi-
tive combination of compounds. Compounds which may be
used are positive-working compounds, i.e. those which are
rendered soluble upon exposure. These include, on the
one hand, o-quinone diazides and, on the other hand, com-
binations of photolytic acid donors with acid-cleavable
compounds, for example, orthocarboxylic acid or acetal
compounds. |

O-quinone diazides are known, for example, from DE-C

9 38 233 and DE-C 15 43 721 and from DE-A 23 31 377,

DE-A 25 47 905 and DE-A 28 28 037. Preferably used o-
quinone diazides comprise 1,2-naphthoquinone-2-diazide-4-
or -4-sulfonic acid esters or amides. Of these, the
esters, especially the esters of sulfonic acids, are par-
ticularly preferred. The quantity of o-quinone diazide
compounds contained in the photosensitive composition of
the present invention usually ranges from 3 to 50 % by
weight, preferably from 7 to 35 % by weight, based on the
non-volatile constituents of the composition. -



0312950 - 10 - O the acid-cleavable materials the following are used: a)
Conpounds contai ning at | east one orthocarboxylic ester and/ or carboxyam de
acetal group; it being possible for the compounds to have a polyneric
character and for the groups nmentioned to be pre- sent as |inki pog{®ghg"s
iR the principal chain or as | ateral substigtgents; b) ollgonerlc or
pol yneri c conpounds containing recurrent acetal and/or ketal groups in the
priqgi pal ‘chai n; c) conpounds having at | east one enol ether or
N—acyrininocarbonate group; and d) cyclic acetals or ketals of

err] ket oesters or am des; e) conpounds containing silylether groups; f)

ngarnds cont ai ni ng S|Iylenolether groups; g) nonoacetals or nonoketals,

t he &t dehyde or Ofetthec acddpaleaivabife Waitar ild\se tthes dolllidw itng iard hesed:
devel oper, which varies between 0.1 and 100 g/l; h) ethers based on
tertiary alcohols; and i) carboxylic acid esters and carbonates of tertiary
al'tfylic or benz9l)| c Componaids. cantdisliagy al deastp aned ordthagaibanylihi ch

are used as conponepk$e@f ah A BIRIRNTIIAEE SCUBAAS igriRpS &fte KlesRf i bed in
312950

detail in DE-A 29 28 636 .
possible for the compounds to have a polymeric

character and for the groups mentioned to be pre-
sent as linking members in the principal chain or
as lateral substituents;

o b) oligomeric or polymeric compounds containing
recurrent acetal and/or ketal groups in the

principal chain;

¢) compounds having at least one enol ether or
N-acyliminocarbonate group; and

d) cyclic acetals or ketals of B-ketoesters or amides;

e) compounds containing silylether groups;

£) compounds containing silylenolether groups;

g) monoacetals or monoketals, the aldehyde or ketone
components of which have a solubility in the
developer, which varies between 0.1 and 100 g/1;

h) ethers based on tertiary alcohols; and

i) carboxylic acid esters and carbonates of tertiary
allylic or benzylic alcohols.

Acid-cleavable compounds of type a), which are used as
components of radiation-sensitive compositions are
described in detail in DE~-A 29 28 636



(= EP-A 0 022 571) and DE-A 26 10 842 and in US-A 4,101, 323; conpositions
cont ai ni ng conpounds of type b) are described in DE-C 23 06 248 (= US-A
3,779,778) and DE-C 27 18 254; conpounds of type c) are described in EP-A 0O
006 626 and EP-A 0 006 627 and conpounds_ ofytype d) in EP-A 0 20231250
conpounds corresponding to type e) are presented in DE-A 35 44 165 and DE-A
36 ©1 264; conpounds of type f) are disclosed in DE-A 37 30 783, and
conpounds'of type g) in DE-A 37 30 785 and 37 30 787. Conpounds of type h)
are described, for exanp- le, in US-A 4,603,101 and conpounds of type i),
for_exanple in US-A 4,491,628. and by J. M Frechet et al. in J. Inmaging
Sci 59-64 (4 r r c OpgRds .copt apn gk Qu ich can
be\§6llt by aC|d( 3%ﬁ§? §lg%23%§gée§§§|%gs§or? o%grgggc%ﬁg ggl d§¢|va-
Cives and of thebel Thesdis. QOEDFP b P09 - GPnER hBLBY OFORPPBRAS] BEAFEDS Be

used in part:culaafe ﬂsdflﬁb@@|yndaﬁe¢?t§ desgagbesd ufs—DE3¢77§7r7118>256at B?se
contalnlng alip yde, and di ol unit gre prefer syi tabl e
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pol ymeric ortho-ERe e D6 t6126 cxnd rEPrA 00 t 006s627 andupsmpouhdsi ofptiype

I pal chai |
o Bikylethers of . 5 R 8 S0 PELnod BEES EOLHESHSRERRY Ee type o
Particul arly pr&fke raesanted| imPB-Ai 3h Hac]dﬁ exnd | DB=3{| éﬁaobyaﬁéhex 2-yl

al kyl ether uni t Sonphfirfdd) dhecl& Ve Plded @ Suogéd D bELET §9P8Ed7RY, et her
oxygen atons and is preferably linked to fhe 51805|t|0n of theadjacént

ring. and compounds ‘of type g) in DE 37 30 785 and

37 30 787. Compounds of type h) are described, for examp-
le, in US-A 4,603,101 and compounds of type i), for
example, in US-A 4,491,628 and by J. M. Fréchet et al. in

J. Imaging Sci., 30, 59-64 (1986).

s’

Preferred compounds contain C~0~C groups which can be

split by acid.

US-A 4,101,323 describes orthocarboxylic acid deriva-
tives and of these the bis-1l,3-dioxan-2~yl ethers of
aliphatic diols are used in particular. Of the poly-
acetals described in DE-C- 27 18 254 those containing
aliphatic aldehyde and diol units are preferred.

Other suitable compositions are disclosed in EP-A

0 022 571. This publication describes polymeric ortho-
esters with recurrent orthoester groups in their prin-
cipal chain, as acid-cleavable compounds. These groups
comprise 2-alkylethers of 1,3~dioxa-cycloalkanes having 5
to 6 ring members. Particularly preferred are polymers
with recurrent 1,3-dioxa-cyclohex-2-yl alkylether units,
wherein the alkylether group can be interrupted by ether
oxygen atoms and is preferably linked to the 5-position
of the adjacent ring.



0312950 -12 - The photosensitive or radiation-sensitive acid donors
contained in these conpositions primarily conprise organ- ic hal ogen
conpounds. The hal ogen conpounds include, in particular, the triazine
derivatives disclosed in US-A 3,515,552, US- A 3, 536,489 and US- A9 313480778
and in DE-C 27 18 259, 33 27 024, 33 33 4501273 06 248, 22 43 621 and 12 98
414.-These triazi ne derivatives can, homever al so be used in conbination
mnth/other photoinitiators, for exanple, oxazoles, oxadi azol es or thiazol es
or in mxtu- res with each other. Oxazol es, oxadi azol es, thiazoles or

2- pyrones containing trichloro or tribrononethyl groups are al so known

(DEA 30 21 599410 Aot 28 8o 42028 MR A% ER A 195 348 A0, 0 135

863?*’Th|s gener par aronat e corpounds,
i n whi ch hal ogesontadmedaliny thesed r@mpc!ﬁldxl%&lrlmnm S i ge rmrgm-—

Cogpounds of t higg, thsen%g@rﬁ,cofmyoml he MDD Bddpdhrids 1hdridde TNen

anbunt of aci d-cleavabl’e conpounds, cont ai hed he phot gsens]t)] ve

conposi tion acc®PditiFHEGhdhs d&dqzing QPe‘rh"la&iVles‘:‘ disgafradiin ¥ the
range from 8 to3§31%,56 meiugia 30,@3‘69;@:# ard cus-lnA 3 17, 'f’/bdnan/ualﬂhtnﬁ-t@sed

on, e o vol oty S S, e e i SR A ad Rl £l ang,
0.2 to 5 % by wai2gios, 441450 The s es dxt iary itnee dearivad] iated e:aannsktdvtemm,s adfsd he
conposi tion. Inaddig te'dO’]1 t%oﬂbeln%?;cl G ATH B P AR il o r e

stituents the coati present | nvention conprise pé?ynerlc
bi nders. The pr&K& P OFAFOLS Sar @iﬁaﬁé@Z@B-le@ ia¥ driazodes 1 Uil aniget urt

Iggst swel | abl erigld @d4pOeachl ledngre sol utions.

Oxazoles, oxadiazoles, thiazoles or 2-pyrones containing
trichloro or tribromomethyl groups are also known (DE-A
30 21 599, 30 21 590, 28 51 472, 29 49 396; EP-A

0 135 348 and 0 135 863).

This general term also includes, in particular, aromatic
compounds, in which halogen, preferably bromine, is
attached to the aromatic ring. Compounds of this type
are, for example, known from DE-A 26 10 842.

The amount of acid-cleavable compounds contained in the
N photosensitive composition according to the present in-
vention is, in general, in the range from 8 to 65 % by
weight, preferably from 14 to 44 % by weight, based on
the non-volatile constituents of the composition. The
amount of acid-forming compounds ranges from 0.1 to 10 %
by weight, preferably from 0.2 to 5 % by weight, also ba~-
sed on the non-volatile constituents of the composition.

In addition to the above-described photosensitive con-
stituents the coating solutions of the present invention
comprise polymeric binders. The preferred polymers are
insoluble in water and soluble or at least swellable in
agueous-alkaline solutions.



0 312 950 - 13 - Alkali-soluble or at |east alkali-swellable binders which
may be nmentioned conprise natural resins, such as shel'l ac and col ophony,
and synthetic resins, such as copol yners of styrene and nal ei ¢ anhydri de or
copol y- mers of acrylic acid or methacrylic acid, in particul ar,g44$la50
acrylic or methacrylic acid esters, and espgcial |y novol ak resins. Novol ak
condensati on resins which have proved suitable include, in particular, the
relati vel y highly condensed resins with substituted phenols as the
condensati on partners of formal dehyde. Exanpl es of these are
phenol - f or mal dehyde resins, kresol-fornal dehyde resins, the co-condensates
and. m xtures thereof and phenol and kresol condensates with formal dehyde.

| nstad of or iAlkabixsolablet brnatolekst pl&adliFeweddabdeobitiderisype of

pol y(4-vi ny! phapaknCaRy b onafiyaBhaseaUaLY B8 HeBlraTGbuRS Al fuant ity

of ¥ he al kali-so0 s ns use can vary accor
application; preheibaceand gblephPBYanaadt§Yn&hgtng tesinso S@cgoaﬁ)by

wei ght, parti CU&%&Y¥ﬂé§§ebﬁb§¥¥§éﬁ@ andt ﬁaﬁél%o thyawhte oRagBPoqy -t ot al

solids contained in the conposiiiogn. A great nunber” of _other reSinS_can
addi tional |y beM@&Rdofprer¥ticedagie oFnPetparyreis acidn 48 paKyFiCHRT,

acetates, poly(weth)aetylbteor petixcpyliet heid, epebys, vandl epyecahidgnes
and styrene poIX L Sak réCh them selves may be modi fi ed by conononers. The

foll ow ng sins.

Novolak condensation resins which have proved suitable

el include, in particular, the relatively highly condensed
resins with substituted phenols as the condensation
partners of formaldehyde. ©Examples of these are
phenol~-formaldehyde resins, kresol-formaldehyde resins,
the co-condensates and mixtures thereof and phenol and
kresol condensates with formaldehyde.

Instead of or in admixture with novolaks, phenolic
resins of the type of poly(4-vinylphenol) can also
advantageously be used.

The type and quantity of the alkali-soluble resins used
can vary according to the intended application;
preference is-given to amounts ranging from 30 to 90 %
by weight, particularly preferably from 55 to 85 % by
weight, based on total solids contained in the
composition,

A great number of other resins can additionally be

used; preferred are vinyl polymers, such as polyvinyl
acetates, poly(meth)acrylates, polyvinyl ethers, poly-
vinyl pyrrolidones and styrene polymers, which them-
selves may be modified by comonomers. The following

are mentioned in particular: polymers of styrene contain-
ing units of alkenylsulfonyl-aminocarbonyloxxy- or cyclo-



"are nmentioned in particular: polynmers of styrene contain- ing units of
alkenyl sul f onyl - am nocar bonyl oxxy- or cycl o- - 14 -

0312950 al kenyl sul f onyl - ani nocar bonyl oxy- (EP-A 0 184 804); pol yo 3#%819500f
acryli‘c, methacrylic, maleic, itaconic aciydg -etc. having lateral,
crosslinking [err] groups (EP-A 0 184 044); polyners of vinyl nononers
cont-aj ni ng al kenyl phenol units (EP-A 0 153 682); polyvinyl phenols as sub-
stitures for novolak (DE-C 23 22 230) pol ymeri c bi nders mﬁth | at er al

henol i ¢ hydro EP—A 0 212 439 and EP-A Q0 212 440
gtyren; nayelcxi%ﬁgagng é ORYIPEYT JFH-A fb r%P*%wrﬁRﬂXTon1

unsdaturated (theok- o;ﬁhaemmlrilcc mtdbalc&q(luhﬂ,o)ma)nm es baddnix @ dMdErete.
contf n- 19, 26bLYRLNYALR9EN (Decdedd nll Ol 2N Gkl Ym0t V. TS

cont ai ni ng vi ny vi hyl” al"coh units (EP-A 0 216
083) and poIyvpn994a§éﬂdbspndvme¢ﬁgOﬁhwu§YdfmQﬂQMQFﬁmqmﬂﬁkkE;ﬂgiaikﬂﬁyml

162). The nost BéMBEthQtQ”‘?E@LAOfO tl%%S%BrZQS' Bo143AGy'1" g AN Qind he

photosen5|t|ve composi tion accor.d g present, rvention depends on
application-r eFSEEHt9§q§PFeH9NP§a§n D&Tct ﬂél 2% #30en o lymegdie RirAak

cloEd: ti onls glndwwh pLatgener Eh{enmtlcn?yarb&gu 43 ctipley (\m@;—m{ltr? oL hggt and

al kal i -sol ubl e osensitive osi 0 e .presen

i nvention can B%Fﬁoﬁa?gg éﬂ Xﬁﬁpﬁe SiF ég%rﬂdﬁeﬁfﬂﬂﬂiqﬁﬁf

pgi nents, pl as{DE+ReBY, 30e987Ng @g&ymsrsn&okmedIfnmm.mgsatmnmtﬁdlathlo)—
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| mprove speC|f oper - suchas exrbiTity,
Al'so, the photb@@nsctive bﬁﬁposenléﬁEn3y36e1§dﬁﬂ2eam@ Ble 15 513) poly—

mers containing vinyl acetate, wvinyl alcohol and vinyl
acetal units (EP-A 0 216 083) and polyvinyl .acetals hav-
ing units of hydroxyaldehydes DE-A 36 44 162).

The most favorable amount of these resins used in the
binder of the photosensitive composition according to
the present invention depends on application~-related
requirements and on their influence on development
conditions and is, in general, not more than 20 % by
weight of the alkali-soluble resin.

The photosensitive compositions of the present invention

(s can optionally also be admixed with dyes, finely divided
pgiments, plasticize:é, wetting agents and levelling
agents and, in addition, polyglycols, cellulose derivati-
ves, e.g. ethyl cellulose, to improve specific proper-
ties, such as flexibility, adhesion and gloss.

Also, the photosensitive composition may be admixed with
"customary crosslinking substances. Compounds of this kind

are stated in EP-A 0 212 482.

The photosensitive composition of the invention is pre-
ferably dissolved in solvents comprising, for example,
ethylene glycol; glycol ethers, such as glycol monomethyl

ether, glycol dimethyl ether, glycol monoethyl ether or



customary crosslinking substances. Conpounds of this kind are stated in
EP-A 0 212 482. The photosensitive conposition of the‘invention is pre-
ferably dissolved in solvents conprising, for exanple, ethylene glycol;
gl ycol' ethers, such as glycol nononethyl ether, glycol dinethyl gghgrso
gl'ycol nonoet hyl ether or 0312950 - 15 5 ropyl ene gl ycol nonoal kyl
ethérs, in particular propy- |lene glycol nethyl ether; aliphatic esters,
suchas et’hyl acetate, hydroxyethyl acetate, al koxyethyl acetate, n- butyl
acetate, propylene glycol nonoal kyl ether acetate, in particular propyl ene
gl ycol methyl ether acetate or anyl acetate; ethers, such as di oxane;
ket ones such as nethyl ethyl ketone, nethyl isobutyl ketone, cyclopenta-
n(ﬁné’ﬁnd cycl opevpyleae @illymdllylnfdirdmlﬁyd.g,eﬁlidﬁ,hw:ﬁﬁﬁtrtmm progret hyl
phosphoric aci ' N-net yrro-_ |idgne, hutyrglactone
t et’rahydr of ur agegj?d%‘jﬁyftot}rg‘?qt r ot d f@&ph@t leér/se%tﬁri-sﬁhaﬁqcé‘ &8 F%hg
ket ones are paacetaltenl hydrokyetdyl Boedadieng adkoxdyethydeaasftate, n-
phot osensitive o] d by '
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application, t ent of” the conposition acco

present invent iBnPaEkdclpy Piopydeps wdaeodhAethyd wdhey aaatate g
preferably betymgn abathtdy e&nhdrs) Buckea@hidiokade;N\kRHdnds Huch RPVI des

o he ot oeBRthE vt JBkErn aprbaSebiod ShoHEy SYeLopertat %S
none and cyclohexanone; dimethylformamide, dimethylacet-
amide, hexamethyl phosphoric acid amide, N-methylpyrro-

et lidone, butyrolactone, tetrahydrofuran and mixtures
thereof. Glycol ethers, aliphatic esters and ketones are

particularly preferred.

Depending on the types of photosensitive compounds and
binders used and also on the intended application, the
total solids content of the composition according to
the present invention generally varies between about 10
to 50 % by weight, preferably between about 15 to 35 %
by weight.

The invention also provides a photosensitive recording
material which essentially comprises a substrate and.
the photosensitive composition applied to this
substrate.

Substrates which may be used include any materials which
are suitable for the production of capacitors, semicon-
ductors, multilayer printed circuits or integrated cir-
cuits. Particularly suitable surfaces are those which
comprise a thermally oxidized and/or aluminum-coated
silicon material and which areloptionally doped, includ-
ing any other substrates customarily used in semiconduc-
tor technology, for example, silicon nitride, gallium



s

Substrates which may be used include any materials which are suitable for//
t he production of capacitors, sem con- ductors, nultilayer printed circuits
or integrated cir- cuits. Particularly suitable surfaces are t $2\ajpch
conprise a thermally oxidized and/ or al um num coated silicon material and
whi ch are optionally doped, includ- ing any other substrates customarily
used in sem conduc- tor technol ogy, for exdpte, silicon nitride, gallium

/ 0 312 950 - 16 - arsenide and indi um phosphi de. O her appropriate sub-
strates are those known fromthe manufacture of liquid crystal displays,
such as glass and indiunmtin oxide; and, in addition, netal plates and
foils, e.qg. conprising alum num copper or zinc; binetallic and trinetallic
foivs and al so electricahbﬁlnonconductive sheets which are vacuum

metal |ized, opPFSRALAF FNGmilRGhUEh RNAFPHIGe maiUhel SRRIPREIRFS ThRse
substrat es nmaysheasels| arieedhiosea kinlvamrelr gm dihree atarania ctruotg hefielliguid hei r

surfaces, slig C r Al e i %FEpi Si.. A . obtai n
desi rabl e pr opg%&?‘éggj‘ Ie&.q%??'g‘xtsi'n%ﬁ%\?’e\#gnglo ﬁﬂyﬁﬁ%ﬂﬁﬂ?@g c%’glr%éc)‘t er. In
a speci al enbodhfentin eAdiftionssmediali wdatesordicEaidiser ied g megerpNPFing an
adnesi on_pr omol elmdhR0! ¢Bbole? e 1%l toshRERIA OmePTe AR LLh fiet neen
the resist and _the substra 8 I n orégr_to I nprove the adhesion of the
resist. Adhesi 8R1pPorBfepdser elrstaricaddiyl ARPAAASBICEige shamhe which

3-am nopropyl - 4gbevaeunmi marg 101 28 aRiH1Wm 1diys id HivafiRme cod oAt el y
used in the case of.sillcog .

materials and paper. These substrates may be subjected to

a thermal pretreatment, roughened on their surfaces,
slightly etched or treated with chemicals, in order to
obtain desirable properties! e.g. an improvement of the

hydrophilic character.

In a special embodiment, the photosensitive recording
material may comprise an adhesion promoter dissolved in
“the resist formulation or applied between the resist

and the substrate in order to improve the adhesion of

the resist. Adhesion promoters of the aminosilane type,
for example, 3-aminopropyl-triethoxysilane or hexamethyl-
disilizane are appropriately used in the case of silicon

or silicon dioxide substrates.

Examples of supports which may be used in the production
of photomechanical recording materials, for example,
printing plates for relief printing, lithographic print-
ing, screen printing or gravure printing and in the pro-
duction of relief copies, include optionally anodically
oxidized aluminum plates, grained and/or silicated alu-
minum plates, zinc plates, steel plates, optionally coat-
ed with chromium, and also plastic sheets or paper.

The photosensitive composition can be applied to the
support to be coated using customary methods, such as
dip-coating, flow-coating, spin-coating, spraying,

roller-coating or application through slot dies.



or silicon dioxide substrates.

the production of photonechanical recording materials, for examg®$42 950
printing plates for relief printing, lithographic print- ing, screen
.printing or gravure printing and in thePprio~ Wuction of relief copies,

i ncl ude optionally anodically oxidized al um num pl ates, grai ned and/ or

si+icated al u-

with chromium and al so plastic sheets or paper. The photosensitive
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m num pl ates, zinc plates, steel plates, optionally coat-
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I ntended field of application and varies between

With the fecording material having eventually been heated,

the layer may, if it contains a crosslinking agent, be
post-treated with overall actinic radiation in order to

achieve image reversal.

The layer thickness of the photosensitive layer depends
on the intended field of application and varies between
0.1 to 100 pm, in particular, between 1 and 10 um.

Aqueous-alkaline solutions of graduated alkalinity, i.e.
prefefably having a pH of 10 te 14, and which may also
contain minor amounts of organic solvents or wetting
agents are used for development. These solutions ~
remove the exposed areas of the recording layer and

thus produce a positiﬁe imége of the original.

In the following examples preferred embodiments of the
invention are described. Quantitative ratios and

percentages relate to weight units, unless otherwise

indicated.

Example 1
A photosensitive composition comprising

7.0 pbw of the esterification product of 1 mol of
2,3,4-trihydroxybenzophenone and 2 mols of
1, 2-naphthoquinone-diazide-5-sulfonyl chloride,

diation in order to achieve inage

d h I
E%%§A$e}%¥§k%%s?18p ?ﬁ%eggdtosensitive | ayer depends on the



0.1 to 100 [err], in particular, betmeen 1 and 10 pm Aqueous- al kal i ne
solutions of graduated alkalinity, i.e. preferably having a pH of 10 to 14,
and which may al so contain mnor anounts of organic solvents or wetting
agents are used for devel opnent. These sol utions renove the expgs®tk 8s0as
of the recording |layer and thus produce-ajgositive imge of the original.

I n"t.he follow ng exanples preferred enbodi ments of the invention are
dea,flbed Quantitative ratios and percentages relate to weight units,

unl es$s otherw se indicated. Exanple 1 A photosensitive conposition
conprising 7.0 pbw of the esterification product of 1. nol of

2,374-tri hydroxybenzophenone and 2 nol s of

1, Z*ﬁaphthqu|mbné pbwzofeaSpelyfpryinghpbende, havifgladoglassl8 - 23.0 pbw

of a poly-p-vinyl phenol g tjen npgrature of [err] ,
0.8 pbw of 4-bis- éZ hyd?%%%%? a%?ﬂ e% ?é of %kseng- propanedinitrile,

28.0 pbw of et h9/+ neby| 9€oft- hiaﬁoé?hDYdé@hﬁﬁtbibt)aménOBhgnﬁbw of n-butyl

acetate, and 3.5 pbw Ofmét’ﬂafﬂén&ﬁﬁréﬁﬁhé&ﬂnl@ri&‘lé' licon wafer by
spln-coatlng at 4 000 r and grle n a, circul f r oven a [err] for
30 m nutes. eF“Y KRB aFeY cﬂ%smgﬁﬁﬁgﬁﬂ eFi AFetaLBrati on of

wavel engt h [errj m&@bmnhfnndetfieaeétabéacsﬁdu3|ng energles from3l.4 to
3.5 pbw of xylene

was applied to a silicon wafer by spin-coating at

e 4,000 rpm and dried in a circulating air oven at 90 °C
for 30 minutes. The 2.03 um thick layer was exposed to
actinic radiation of wavelength A= 436 nm in 8
different places using energies from 31.4 to
169 mJ/cm?2. The exposed layer was developed in a

solution comprising

’ 0.61 pbw of sodium metasilicate <9H,O
0.46 pbw of trisodium phosphate °12H,0
0.04 pbw of monosodium phosphate, anhydrous in
98.89 pbw of deionized water.

After a development time of 60 seconds at 21 °C, 1 um
of resist thickness had been detached from the area
exposed at 104.8 mJ/cn2.

Example 2 (Comparison Example):
A photosensitive composition comprising

7.0 pbw of the esterification product of 1 mol of
2,3,4~trihydroxybenzophenone and 2 mols of
1, 2-naphthoguinonediazide-~5-sulfonyl chloride,
23.0 pbw of a poly-p~vinylphenol having a glass
transition temperature of 165 °C,



169 mJ/[err]. The exposed | ayer was devel oped in a solution conprising 0.61
pbw of sodium netasilicate [err] 0.46 pbw of trisodium phosphate [err] 0.04
pbw of nonosodi um phosphat e, anhydrous in 98.89 pbw of deionized water.
_After a developnent time of 60 seconds at [err], 1 pmof resistO8h2&8Aess
had been detached fromthe area exposed-al9164.8 mJ/[err]. Exanple 2
(Conparison Exanple): A photosensitive conposition conprising 7.0 pbw of

t he iesterification product of 1 nol of 2,3,4-trihydroxybenzophenone and 2
nols 'of 1, 2- napht hoqui nonedi azi de-5-sul fonyl chloride, 23.0 pbw of a

pol y- p-vi nyl phenol having a glass transition tenperature of 165 C,

03¥2950 - 19 - 1.07 pbw of counarin 338 iequ[nnlar quantity to the :
ab'sdr bi ng conpoun@? splewi 6f econmariandBd (pauimobarpgiaBtityhiPetiBegl yco
nmonoet hyl ether acetate,;BsgrbPRY SbmpolHEYEpeeified @ndERamplebw)of xylene
was applied to a silicon wafer by spin-COfting at. 4 OOQ %$n1ang Eried in a
circul ating ai?8 o¥erPB PErethylengoalyral cmongpkhyl 1@thar aPEk2FSyer was

exposed to actinjs r@Biadf on-bhtyaxebeageh amdr= 436 nmin 8 different
pl aces using engrgies fromb0,7 to 273 ml/[err]. The exposed | ayer was
SoPuthah Sh
of ut?dh

devel oped in a p¥1EM%g

was applied to a silicon wafer by spin-coating at

4,000 rpm and dried in a circulating air oven at 90 °C

for 30 minutes. The 2.13 pm thick layer was exposed to
(N actinic radiation of wavelength M= 436 nm in 8

different places using energies from 50.7 to

273 mJ/cmz. The exposed layer was developed in a

solution comprising

0.61 pbw of sodium metasilicate -9H,0
0.46 pbw of trisodium phosphate <12H,0
0.04 pbw of monosodium phosphate, anhydrous in
98.89 pbw of deionized water '

After a development time of 60 seconds at 21 °C, 1 pm
of resist thickness had been detached from the area
exposed at 198 mJ/cm?2,

Example 3 (Comparative Example):
A photosensitive composition comprising

7.0 pbw of the esterification product of 1 mol of
2,3, 4-trihydroxybenzophenone and 2 mols of
1, 2-naphthoquinonediazide-5-sulfonyl chloride,
23.0 pbw of a poly-p-vinylphenol having a glass
transition temperature of 165 °C,
28.0 pbw of ethylene glycol monoethyl ether acetate,
3.5 pbw of n-butylacetate, and
3.5 pbw of xylene -



0. 61 pbw of sodiumnetasilicate [err] 0.46 pbw of trisodium phosphate [err]
0. 04 pbw of nopnosodi um phosphate, anhydrous in 98.89 pbw of deionized water
After a devel opnent tinme of 60 seconds at [err], 1 pmof resist thickness
had been detached fromthe area exposed at 198 miJ/[err]. Exanple 3

(*Conpar ati ve Exanple): A photosensitive conposition conprising P 3$8800f
the esterification product of 1 nol of 2,804=trihydroxybenzophenone and 2
mol s of 1, 2-napht hoqui nonedi azi de-5-sul fonyl chloride, 23.0 pbw of a
pol'y=p-Vvi nyl phenol having a glass transition tenperature of [err], 28.0 pbw
of ethyl eme.glycol nonoethyl ether acetate, 3.5 pbw of n-butylacetate, and
3. 5~pbw of xyl ene 0312950 - 20 - was applied to a silicon wafer by
spiv<coating at 4,000 rpmand dried, in a circulating air oven at [err] for
30 ninutes. Th&<® @PRIHSF 140 & FEyEFondta E/poREdSPEaePRRLRIr alli ati on of
wavel engt h [ errd,00BGpmadnd &rlidd eierd ®lecebatbhdigabnedgensatr om 26 to

136 ml/ cnR2. The. ex ed. | aye deyel op. | N. @ SOl utlo onprising,.0.61
pbw of sodiun1§%lh iWiﬂ%aT%ﬁr] .4%’%%Wﬁgf£?% Eog?ﬂ%#bﬁ%gp%ng fngf 0. 04
pbw of nnnosodmmh#ﬂigqr&ﬁiattnnnmﬁcmawéleﬁﬁkRQApbmAbG owi bni Bedifdegent
Aiter a devel opffepled IdBi Y S SPLONOEGh 267€d 136 PHY /cm2,. The exposed

layer was developed in a solution comprising

0.61 pbw of sodium metasilicate *9H,0

0.46 pbw of trisodium phosphate <12H0

0.04 pbﬁ of monosodium phosphate, anhydrous in
98.89 pbw of deionized water

After a development time of 60 seconds at 21 °C, 1 um
of resist thickness had been detached from the area

exposed at 53 mJ/cm2.

Comparison between Examples 1 to 3 shows that, on
condition that resolution is comparable, the photosen-
sitivity of a photoresist formulation containing an
absorbing compound according to formula I (Example 1)
decreases by only 97 % as against a resist which is
free of an additive compound (Example 3), whereas an
addition of equimolar quantities of courmarin 338
(Example 2) reduces the practical photosensitivity by

273 s.

Example 4

A photosensitive composition comprising

3.0 pbw of the bis-(5-ethyl-5-butyl-l,3-dioxan—-2-yl)-
ether of 2-ethyl-butyl-propane-l1,3-diol,
10.0 pbw of a cresol formaldehyde novolak having a
melting range from 147 to 150 °C,



of resist thickness had been detached fromthe area exposed at 53 ml/[err].
Conpari son between Exanples 1 to 3 shows that, on condition that resolution
i s conparable, the photosen- sitivity of a photoresist fornulation
containing an absorbing conpound according to fornula | (Exanpl 32 950
decreases by only 97 % as against a resist ich is free of an additive
conpound (Exanple 3), whereas an addition of equinolar quantities of
coyrparin 338 (Exanple 2) reduces the practical photosensitivity by 273 %
Exanpl'e 4 A photosensitive conposition conprising 3.0 pbw of the
bi s- (5-ethyl -5-butyl -1, 3-di oxan-2-yl )- ether of
2- ethyl - butyl - propane-1, 3-diol, 10.0 pbw of a cresol fornmal dehyde novol ak
haviMig a nmel ting Or.dngelw arfi 12H( 4-eet lsoxryina pt h-AB3-K205H 6 -23i s -6 Boh Poro-of
2- (4-ethoxynapth-1-yl) -4, 6: QiS4 1dC [ thyl -s-triazine, 0.08 pbw of
4-bis-(2-hydroxyethy|)aniﬁggﬂéﬁyf%qgégﬁﬁﬁggg-propanedinitrile, and 35.0
pbw of propyl ene Ogl0g @ netbrid ~ @ -thyrd rogyetthy Wssnizppheniyo a silicon
waf er by spin-coating at r j [ 4 | r ting air oven at
%&Q%g ][&E%?yi dé%.‘ririﬂ:xailfé, e

[err] for 30 mnutes. The Q. err]” thick [ ayer was exposed to actinic
radi ati on of wadd -dhgthW &f propydeng iH ¥l manakathylaihesiageaR gi es
from24.3 to 131 mJ/[err].

was applied to a silicon wafer by spin-coating at

4,000 rpm and dried in a circulating air oven at 90 °C

for 30 minutes. The 0.93 um thick layer was exposed to
N actinic radiation of wavelength A= 436 nm in 8

different places using energies from 24.3 to

131 mJ/cm2. '

The exposed layer was developed in a 1 $ aqueous
sodium hydroxide solution. At an exposure energy of
59.0 mJ/cm? the substrate was completely developed
after 60 seconds at 21 °C.

Example 5 (Comparison Example):
A photosensitive composition comprising

3.0 pbw of the bis-~(5-ethyl-5-butyl-l,3-dioxan-2-yl)-
ether of 2-ethyl-butyl-propane-1,3-diol,
10.0 pbw of a cresol-formaldehyde novolak having a
melting range from 147 to 150 °C,
0.5 pbw of 2-(4-ethoxynaphth-l1-yl)-4,6-bis~
trichloromethyl~-s~-triazine,
0.107 pbw of coumarin 338, and
35.0 pbw of propylene glycol monomethyl ether acetate

was applied to a silicon wafer by spin-coating at 4,000
rpm and dried in a circulating air oven at 90 °C for 30
minutes. The 0.94 pm thick layer was exposed to actinic
radiation of wavelength A= 436 nm in 8 different places
using energies from 24.3 to 131 mJ/cm2 ,



The exposed | ayer was developed in a 1 % aqueous sodi um hydroxi de sol ution.
At an exposure energy ‘of 59.0 mJ/[err] the substrate Wwas conpletely

devel oped after 60 seconds at [err]C. Exanple 5 (Conparison Exanple): A
phot oSensitive conposition conprising 3.0 pbw of the 0312 950

bi s- (5-et hyl -5-butyl -1, 3-di oxan-2-yl ) - etfgr_of

2-ethyl -butyl - propane-1, 3-diol, 10.0 pbw of a cresol-fornmal dehyde novol ak
hayiAg a nelting range from 147 to [err], 0.5 pbw of

2- (4- et hoxynapht h-1-yl)-4, 6-bis- trichloronmethyl-s-triazine, 0.107 pbw of
coumarin 338, and 35.0 pbw of propyl ene glycol nononethyl ether acetate
was "applied to a silicon wafer by spin-coating at 4,000 rpmand dried in a
cirefl ati ng aiThevexpesed etay€r fwas 3@eveloped. ifhe D. 9dagueblsckolibumr was

exposed to act,.nj | af | | eng = 6_nomin 8-.differen | aces
us{ang ener gi esﬂﬂ%%ggtgé géégaﬁgény\rrgzyfe%?]é}@p&ggéﬁ F9Y 23f-i§‘§1e5e%g6§$g

| ayer was devethgpeshbsitizatie (vasguconsl sbelyndévelopeédeafoent 660nsedonda
exposure ener gy 0f; 183, 0 mi/[err] the substrate was conpletely devel oped
after 60 seconds at [err]. Exanple 6 (Conparison Exanple): A photosensitive
conposition conprising 3.0 pbw of the '
bi s- (5- et hyl - Esitigle 16 Sechmpani o | Example) ; of

2 ethyl - butyl propane LSO L A0 Ds PO gt £5045

f or mal dehyde novol ak

3.0 pbw of the bis-{(5-ethyl-5-butyl-l,3-dioxan-2-yl)-
S ether of 2-ethyl-butyl-propane-1,3-diol,
10.0 pbw of a cresol-formaldehyde novolak having a
melting range from 147 to 150 °C,
0.5 pbw of 2-(4-ethoxynaphth-1-yl)-4,6-bis-trichloro-
- methyl-s-triazine,
35.0 pbw of propylene glycol monomethyl ether acetate

was applied to a silicon wafer by spin-coating at 4,000
rpm and dried in a circulating air oven at 90 °C for 30
minutes. The 0.94 pum thick layer was exposed to actinic
radiation of wavelength A = 436 nm in 8 different places
using energies from 24.3 to 131 mJ/cm2.

The exposed layer was developed in a 1 % agqueous sodium
hydroxide solution. At an exposure energy of 36.3 mJ/cm2
the substrate was completely developed after 60 seconds
at 21 °cC.

Comparison between Examples 4 to 6 shows that, on condi-
tion that resolution is comparable, the photosensitivity
of a photoresist formulation containing an absorbing com-
pound according to formula I (Example 4) decreases by
only 62 % as against a resist which is free of an addi-
tive compound (Example 6), whereas an addition of equi-
molar quantities of coumarin 338 (Example 5) reduces the
practical photosensitivity by 261 %.



melting range from 147 to [err], 0.5 pbw of .

2- (4- et hoxynapht h-1-yl) -4, 6-bis-trichloro- nethyl-s-triazine, 35.0 pbw of
propyl ene glycol rmonomethyl ether acetate was applied to a silicon wafer by
spin-‘coating at 4,000 rpmand dried in a circulating air oven at0 38 BpOf or
30 m nutes. The O. 94 [err] thick |layer was exposed to actinic radiation of
wavetength [err] = 436 nmin 8 different p3aeces using energies from24.3 to
13, /[err]. The exposed | ayer was developed in a 1 % aqueous sodi um

hydr oxi de sol ution. At an exposure energy of 36.3 ml/cnR the substrate was
conpl etely devel oped after 60 seconds at [err]. Conparison between Exanples
4 t® 6 shows that, on condi- tion that resolution is conparable, the
phogOsensi tivity of a phot or esi st formul ati on contai ning an absorbi ng com
pound accordi 1 anpl e 4) decreases by only 62 % as agai nst

a resi st which iphdtiosensi tAveadsimpds Mel wnasmpeli § fxqnpl e 6), whereas an
addition of equi- nolar quantities -of coumarin 338 (Exanple 5) reduces the

practical photosensitivity by 261 % 0312950 23 Exanples 7 to 15: A
photosensitive3c6np@$wtbmﬁunynnstﬂrmﬁibétiﬂnwpﬁodﬁﬁtesfeIiﬁérabfon pr oduct

ilengthﬁLqﬁlﬁoﬁeérggygé et (ﬁxﬁ?égﬁkﬁq%hékéﬁgikcgﬁg 2fmols of
cresol - f or mal dehyde novéh@kﬂ%ﬁhﬁﬁ?qylnonedlaZ1de sulfonyl
_ chloride,
11.9 pbw of a cresol- formaldehyde novolak having a
meltlng range from 147 to 150 °C,
27.7 pbw of ethylene glycol monoethyl ether acetate,
3.45 pbw of n-butyl acetate, and

3.45 pbw of xylene

was, in each case, admixed with one of the absorbing
substances 1isted in Table 1 and mixed to give a
homogeneous solution. This solution was applied to a
silicon wafer by spin-coating at 4,000 rpm and dried in
a circulating air oven at 90 °C for 30 minutes. The
layers having a thickness of about 1.8 pum were exposed
to actinic radiation of A= 436 nm in 8 different
places using different exposure times. The wafers

“s were then developed in an 0.27 N aqueous solution of
tetramethyl ammonium hydroxide. After a development
time of 60 seconds at 21 °C the thicknesses of the
resist layers were measured in the differently exposed
areas and the energy values required for detaching a
1 pm thick resist layer were determined. |



melting range from 147 to [err], 27.7 pbw of ethylene glycol nonoethyl
ether acetate, 3.45 pbw of n-butyl acetate, and 3.45 pbw of xylene was, in
each case, adm xed with one of the absorbing substances listed in Table 1
and.m xed to give a honpbgeneous solution. This solution was applQ 8t#21980a
silicon wafer by spin-coating at 4,000 T@% and dried in a circulating air
overmr-at [err]for 30 mnutes. The |l ayers having a thickness of about 1.8
[enwL wer € exposed to actinic radiation of [err] = 436 nmin 8 different

pl aces using different exposure times. The wafers were then devel oped in an
0.27 N aqueous sol ution of tetranethyl ammoni um hydroxide. After a

devel opnent tine of 60 seconds at [ermhblile it:hi cknesses of the resi st )

| ayer's were neasured in the different[y exposed areas and the energy val ues
required for detaching a 1 [err] thick resist |ayer were determ ned. -
24 - Table 1: Energy required for detaching Exanple Absorbing conpounds

1 [err] of resist No. added laver 7 (Q)
wi tthout additijye conpoupd 42.8 ml/[err] 8 (O Enexgy Feguired
counarin 338 19,8 my/[err] 99&0) 0.0978 g of | feFndatdching
49.2 ml/[err] pE*pmple pA 2% °4ngt coBR nds 7 %?M%/rﬁérlrs]t 11
0.0803 g of 4-pNe-(2- hydP d et hyl ) ani nophenyl! - met hyl enp1ayer
7 (C) |without additive compound 42.8 mJ/cm2
D 8 (C) [0.1006 g of coumarin 338 49.8 mJ/cm2
9 (C) |0.0978 g of coumarin 314 49.2 mJ/cm2
10 (C) 0.1041 g of coumarin 7 62.4 mJ/cm?
11 0.0803 g of 4-bis-(2-hydroxy-
ethyl Jaminophenyl-methylene-
propanedinitrile 43.6 mJ/cm2
12 (C) 0.1241 g of 4-bis~(2-isopropyl-
carbonyl-oxyethyl Jaminophenyl-~
methylene-propanedinitrile 60.5 mJ/cm?
~ 13 (C) 0.1327 g of 4-bis-(2-tert.-
butyl~carbonyl-oxyethyl )-
aminophenyl-methylene-
propanedinitrile 59.1 mJ/cm2
14 (C) 0.0753 g of 4-(2~hydroxyethyl)
-4'~(ethyl~aminophenyl-
methylene-propanedinitrile) 48.3 mJ/cm2
15 (C) | 0.084 g of 4-(2-hydroxyethyl-
n-butyl Jaminophenyl-methylene-
propanedinitrile 58.9 mJ/cm2




propanedinitrile _ 43.6 ml/[err] 12 (O 0.1241 g of
4- bi s- (2-1sopropyl - carbonyl - oxyet hyl ) am nophenyl - '

met hyl ene- propanedinitrile 60.5 mJ/cn2 13 (O 0.1327 g of
4 bis-(2-tert.- butyl-carbonyl -oxyethyl)- am nophenyl - net hyl ene 312 950
propanedinitrile 59.1 m)/[err] 14 (O 0.0753 g of

4- 2- hydr oxyet hyl ) -4'-(ethyl-am nophenyl 25nmet hyl ene- propanedinitrile)
48,3 .md/[err] 15 (O 0.084 g of 4-(2-hydroxyethyl -

n- Bt yI ) ami nophenyl - met hyl ene- propanedinitrile 58.9
mi/[err] 0312950 -25- Conparison between the energy val ues shows t hat

the-l t t ' t | | ' [ ' d .
hccstdi ng to 1ot £ Eéém’?gnﬁf?r%ﬁ%’( H{Eheh shEPY ERE:'EHRY @ Ve
conposi ti on cokPFest gneray phor ofletach tngekhei Eagish pavetcisof 1 nol of

2,3,4'trihyerﬁM@@ﬂE@@h@QPﬂ& andyé Aetsr&ing to formula I (Example
1,2-naphthoquagﬁ edi azi de- 4-sul fonyl chloride, 89.0 pbw of a
cresol - for nal de novol ak having a nelting range from 147 to [err], 5.0

pbw of hexanet hyl ol - nel am ne- hexanet hyl ether, 2.0 pbw of
bi s- (2- hydr oxyﬁgéahlxglfgqg?phenyl - met hyl ene-

A photosensitive composition comprising

6.0 pbw of the esterification product of 1 mol of
2,3,4~-trihydroxybenzophenone and 3 mols of
1, 2-naphthoquinonediazide-4-sulfonyl
chloride, .
89.0 pbw of a cresol-formaldehyde novolak having a
melting range from 147 to 150 °C,
5.0 pbw of hexamethylol-melamine-hexamethyl ether,
2.0 pbw of bis-(2~hydroxyethyl Jaminophenyl-methylene-~
propanedinitrile, and
370.0 pbw of propylene glycol monomethyl ether
acetate

was applied to a silicon wafer by spin-coating at 4,000
rpm and dried on a hotplate at 90 °C for 1 minute. The

~ 1.4 pum thick layer was exposed to actinic radiation of
= 436 nm in 8 different places and then developed with
the following solution:

2.25 pbw of sodium metasilicate -9H,0

1.7 pbw of trisodium phosphate -12H;0

0.15 pbw of monosodium phosphate, anhydrous in
95.80 pbw of deionized water.

After a development time of 60 seconds at 21 °C the
resist layer exposed at 160 mJ/cm2 had been cleaned
out down to the substrate.



propanedinitrile, and 370.0 pbw of propyl ene glycol nononethyl ether
acetate was applied to a silicon wafer by spin-coating at 4,000 rpm and
dried on a hotplate at [err] for 1 minute. The 1.4 pmthick |ayer was
eXposed to actinic radiation of = 436 nmin 8 different places gryatdwy
devel oped with the follow ng solution: 2.25 pbw of sodium netasilicate
[err] 1.7 pbw of trisodium phosphate [err% 0. 15 pbw of nopnosodi um
phosphat e; anhydrous in 95.80 pbw of defoRPzad water. After a devel opnent
ti of 60 seconds at [err] the resist |ayer exposed at 160 mJ/[err] had
been cl eaned out down to the substrate. 0312950 - 26 - A second silicon
wafer was coated, prebaked and exposed in the sane nanner. It was
theggafter heated at [err] for 60 seconds and then exposed overall to
actinic radiatygo 005 [ 0SSz Ll pKisn f the areas
exposed first %wé?éé%ée%%g§é§ﬂgﬁa£§gdg§$eégggréy é?ebéﬁéﬁlgggr]. Exanpl e 17
(Conpari son BExeFpPesd in phbe osemei nageetonpdti vasnthereaperdhaated that of

Exanpl e 16, byfyw3foee the 6dseionastaRdsthén¥fbosda overall to _
et hyl) am nophen I;npthyliﬂgﬁpropanedlnltrllezmas rocessed_as described in

Exanpl e 16. APExbRLGrE 19N ort1280 i eRf} whkesEeFiEPEnFIP8R -t he
conpl et e develpinteivig 0bf t tige I £6686 &fYSsed first was achieved at an

exposure energy of 90 mJ/cm?2,

Example 17 (Comparison Example):

LS A photosensitive composition corresponding to that of
Example 16, but without the addition of bis-(2-hydroxy-
ethyl )aminophenyl-methylene-propanedinitrile was
processed as described in Example 16.

An exposure energy of 125 mJ/cm? was sufficient for
the complete development of the resist layer.

The desired crosslinking of the resist layer was
observed at an exposure energy of 75 mJ/cm2,

Comparison between Examples 16 and 17 shows that by
adding the dye according to formula I photosensitivity
decreases by oﬂly 28 % (for the production of positive
resist patterns) or 20 % (for the production of

negative resist patterns).



The desired'crosslinking of the resist |ayer was observed at an exposure
energy of 75 ml/[err]. Conparison between Exanples 16 and 17 shows that by
addi ng the dye accordi.ng-to-formula | photosensitivity decreases by only 28

Y% (f er the production of itive resist patterns) or 20 % (for H@ 950
producti on lm(“l ﬁﬁk patterns). 0 312 950 Patent O a 21

Posi tive- vvoﬁ“““w‘“m ive conposilign _com prising a

phot osensi tive dbnﬁouﬁd, a binder that is 5 i nsol uble in water and
sotubl e or swellable in an aqueous-al kal i ne soluti.on, and a dye,
characterized in that the dye conprises a non-bl eachabl e conpound whi ch
absorbs light in the actinic regpHenttnEh£04&esponds to the general

focgula | 10 15 [err] 20 wherein [err] denotes hydrogen, alkyl,
aryl, alkoxy or nitrilo, [err] and [err] are identical or different and

denote hydro- gen, hyedspxiveahkykingr ybhotibkexgitawgl oxpmpisition com-

or different and derBRLSyr - PReRosRpar iyl EPEbPuier, po kil e ROISE

am no, al k§l ami no orihsbbgehe 36 water and soluble or swellable 1n an
aqueous-alkaline solution, and a dye, characterized
in that the dye comprises a non-bleachable compound
which absorbs 1light in the actinic region and
corresponds to the general formula I

10

R> |

15 C—=—=C N (I)

20 wherein
Rl denotes hydrogen, alkyl, aryl, alkoxy or
nitrilo,
R2 and R3 are identical or different and denote hydro-
gen, hydroxy, alkyl, aryl, alkoxy, aryloxy,
25 nitrilo, amino, alkylamino or halogen,
R4, ®® |
R® and R’ are identical or different and denote hydro-
gen, hydroxy, alkyl, aryl, alkoxy, aryloxy,
amino, alkylamino or halogen.
30
2. A photosensitive composition as claimed in claim 1,
characterized in that the dye has an absorption
peak which is in the range of the emission of mer-
cury vapor lamps.
35
3. A photosensitive composition as claimed in claim 1,
characterized in that the dye has an absorption

peak in the region from 365 to 436 nm.



2. A photosensitive conposition as clained in claim1, characterized in
Phat the dye-has—an- absorption peak which is in the range of the em ssion
of - cury va A phot osensitive conposition as clained
qn cl‘al m 1, i "Eﬂ I“I hat the dye has an absorption peak in the :
reglon from 1111111111111111111111111 * 0312950 M
S 0312950 - 28 - 4. A phot osensitive

c sition as clained in any one or sevér @86t claims 1 to 3, _
characterized in that an o-quinone diazide is present as the photosensi -
tive conmpound. 5 5. A photosensitive conposition as clained in any one or

| of clai characterized in that a phot acid donor in
igxgiﬁat?oncmf{ an‘%CPﬁbEP53955ﬁéVSOﬁ&$ﬁﬂf i f%Y &Ny A8 IRe 10

present as the phot osensevevelcofpaladmss.l td 3hotnaeastta|tr\i¢2edormﬂs&rti1gnl .
present a5 the phot oyt podurnang,adazifel o FHeLLeetu MRS ERBRT
as claimed in any onel¥® Semeedndef clains 1 to 6, characterized in that a
novol ak comdensation resin is present as the_bl n- der. 20
5. A photosensitive composition as claimed in any one

or several of claims 1 to 3, characterized in that

a photolytic acid donor in combination with an

acid-cleavable compound containing a C-0-C group is
N, 10 present as the photosensitive compound.

6. A photosensitive composition as claimed in claim 5,
characterized in that an organic halogen compound
is present as the photolytic acid donor.

15

7. A photosensitive composition as claimed in any one
or several of claims 1 to 6, characterized in that
a novolak condensation resin is present as the bin-
der.

20
8. A photosensitive composition as claimed in claim 7,
characterized in that the alkali-soluble ‘novolak
N condensation resin is blended with other resins in
a proportion of up to 20 % by weight.
25

9. A photosensitive composition as claimed in any one
or several of claims 1 to 8, characterized in that
the photosensitive composition comprises a
crosslinking agent.

30

10. A process for the production of a relief pattern
according to the image reversal process, the pro-
cess essentially comprising the steps of coating a
support with the photosensitive composition as



8. A photosensitive conposition as clainmed in claim?7, characterized in
that the al kali-sol ubl e novol-ak condensation resin is blended wi th other
resins in a proportion of up to 20 % by wei ght. 25 9. A phot osensitive
€onposi tion a ' ' ne or several of claims 1 to 8,

characteri zedslllmnHmclmglmrth osensitive conposition  conprigcss 950
crosslinking agentt. 30 20.sA process for the production of a relief pattern
according to the inmage reversal process, thé&%ro- cess essentially
conprising the steps of coating a support with the photosensitive
conposition as 0312950 * C L M S- 29 - clained in claim?9, drying,
i magw se exposing and_optiqQnglly post-baking the |ayer, characterized in
t hat-an overal | reexﬁﬁgg‘?‘%di dNcF+2EH But By IsknsiBRIWESEnieXPosding jamd 5
11. Positive-wor ki ngopbbbnakdgi dost-bakdnd nghevleveal enseridtddized in

conprising a support phot osensi- tive layer, characterized in that
the material com er@%g gncoo(%rr'peosal '%eeggpocﬁ%"%eﬁéiﬁaﬁréﬁ oY ¥ MRANY

t he photosensitive |@feactinic radiation.
5

11. Positive-working photosensitive recording material
essentially comprising a support and a photosensi-
tive layer, characterized in that the material com-

_ prises a composition as claimed in claims 1 to 9 as
v 10 the photosensitive layer. '



