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-1 - 0212439 Pol yneri c conmpounds and radi ati on-sensitive
m xture containing them The invention relates to new water-insol ubl e

pbl yneric conmpounds which are soluble in_a ueous al kal i ne sol uti S 39

and which are suitable for use as binders radi ati on- senS|t|ve

m xtures, in particular for the preparation of phot oresi st stencils and

printing plat eSPoIliVlﬁeﬁﬂd: yneofpdafiasdi agd! O raldd ativnisiens idiveS Uintidithfrd N
particul ar for R9s ing radiation- or light- 10 sensitive

mi xt ur es based OIS h%% ﬁﬁ U|noned|a2|des or on conbi nations of
phafﬁlytlcally activabl e acid donors with acid-cleavabl e conpounds;

novever | 1hey. afg ol adentibalss ied G, el WELE Hac1asAl YR A0

radlatlon- sensitive m Xxtur S|t|ve V\DI’kIQ%-
mxtures, i.e. GRBPONRAS WHih axg spdubldpeinpaguacys ne galutions

i rradiat esi ar eagnd Gfhidie &w%uiwlé N tugd edb B inde¥BVEoxT s 48260y es
contain as alkall-sqégble ders ipn the vast. ngj r|t of cases

phenol - f or mal de?n%" Yﬁe’ﬁ%’é liu6e|5201n paﬁ"o%‘fﬁc% r‘ﬁ@ﬂ%ﬁtm(ﬂ%ks
Furt her possiblphotézesistl shércilsdand penntnmgdphaﬁasopolyners of maleic
anhydride and styrene, of vinyl acetate and crotonic acid, of alkyl
nethacrylate but adi ene and net hacrylic acid (DE-A-3, 107, 526) and pol yners
vi nyl phenol Tis-pelymers agcopdingofo thg.daventine: are sudkahde |in not
pre rred. Pracpafeicylar! fioro oeﬂméclvﬁrmﬁgiuehaih&abaf-orercqrﬂgﬁﬁx

U1 pogestd ?ﬁé"l:%‘%i%ﬁé% o dFitd ‘flﬁf PatBiof F et SR AR oo G i o
under/ aci d cond¢n|gnmbiaauspnsmpﬁgphotpﬂgtpoa}ﬂun@cmdwahda1§pﬂﬁ ddnors
phenol s used, W?itﬁ?“la&ih%héa%ab nfd% hi %Ne@é@”céﬁg a'&SEeCyaFJ'hécP

product s whi ch exert a strong uenc on tHe copying properties
correl ati on of suitable for use as binders for negative working radiation-

gsensitive mixtures.

15 Positive working light-sensitive mixtures, i.e. mixtures
whose copying layer becomes soluble in the irradiated
areas, of the constituents mentioned are known.

- These mixtures contain as alkali-soluble binders in the

vast majority of cases phenol-formaldehyde condensation

20 products, in particular novolaks. Further possible

alkali-soluble binders mentioned are copolymers of maleic

\/ anhydride and styrene, of vinyl acetate and crotonic

acid, of alkyl methacrylate, butadiene and methacrylic

_ acid (DE-A-3,107,526) and polymers of vinylphenol (DE-A-

25 3,309,222). These polymers are evidently not preferred.

Practically all known commercial products therefore

contain novolaks. Novolaks used as binders have disad-
vantages for certain'purposes., |

The condensation of phenols or cresols with formaldehyde
30 under acid conditions leads, owing to the polyfunction-
ality of the phenols used, not only to linear but also to
highly branched and cyclic products which exert a strong
influence on the copying properties. The correlation of |



-2- these properties with synthesis paraneters is frequently very diffficult
or even inpossible. This problemarea is exhaustively discussed by T.R
Panpal one in Solid State Technol ogy, June 34984, page 115 et seq. According
to 5 sai d di scussion, novol aks have only limted variability and-
adaptability to ﬁeractlcal requirenents in their material properties. For
use as bi nders PRSP PFRRPEEILS W1 HYSYRERRS Lk ParanetRr s ris (IRePIRTLY o

tEel r | ow m):c ecwbry d\&_afﬂhé?lﬁooi' WTﬁO;mpoéthﬁbi@yerTﬁjfEWIQm ek Sig N

t he; course of p n oL . exa n. cQurse Jof _exposure cont act
w thoa ek or EREERELETeI cBLPERERRH . bY, -Ry " PR 1Phel S L, EAES

mat eri al surf acBechnghogy pr dpaet 1984 papage ulldb| Pmaae:eablwqqrdm ctxe of

the highes |ayegaigi aK96ﬁ§E§oﬁ5 novoEEﬁEe'hra% o1 gdrﬂm{ﬁ:%étvé?ié};iﬂ
Conmbi ned with o-q monediaalﬂ-& ‘FYI novol aks are _use
n,

sitive printi
plates. To incr@@de 34pP tq hPracticady EPSPéé'gEPBtEakég ?-’e’?
exposure and _daustem.alrepi:opattiegperatures of about 200-250C for a few 20
m nut es. In the course of this bake, |ow nolecul ar weight constituents of
t he novol ak can escape fromthe | ayer and deposit on the bared al um num
surface, whi ch Borpuset aagbiipdesst dnt driyngesisd coatimysyi mdwalaks axep-
tance in noni mags, a£REr 18 %wis %Tebstmﬂ'- 167 B oS L [ d dolE, T i | S

al s respons- tortions in the pre aratlon of’ i nt egrat-ed
cir ts By t hetheylayer ‘Wb%l“t 1y | breaks %t% coursip ShRFeES NG
above 150C, afior herampllesinnehky cougser dfhaxp‘dmaof:kemmm neitd 4 he

30 oo, 1ovol ok pady B CPNSERUCAGEsd NS TRIBSLIAEAN o5 4 AL LeD (0 2

| ower, resol uti on o'y vi ny eno 'S proopose
base mater:.al surface. This property is partlcularly

noticeable in the case of the higher 1ayer thicknesses
15 preferred for dry resist materials.

Combined with o-quinonediazides, novolaks are used in
positive printing plates. To increase the print run, the
printing plates are baked, after exposure and develop-
ment, at temperatures of about 200-250°C for a few
20 " minutes. In the course of this bake, low mo_leculér
weight constituents of the novolak can escape from the
layer and deposit on the bared aluminum surface, which on
printing leads to ton:.ng  1.e. to undes:.rable ink accep-
W tance in nonimage areas.

25 This poor thermal stability of novolaks is also respons-
ible for image distortions in the preparation of
integrated circuits by the dry etch method. In this
method, 'temperatures can be above 150°C, and hence
distinctly higher than the softening point of the

30 novolak. As a consequence, the image structures run and
- lead to a lower resolution.

Polyvinylphenol ' is proposed in DE-C-2,322,230 as a
novolak replacement in layers which contain o-quinone-
diazides. Although the plasma resistance and the
35 adhesion to silicon surfaces are basically comparable to



novol ak replacenment in |ayers which contain o-qui none- diazides.

Al though the plasma resistance and the 35 adhesion to silicon
sarfaces are basically conparable to novol aks, unexposed phot oresi st
| ayers based on thIS pol ynmer are EXCESSIver eroded in the course of

devel op- nent. is true that with increasing nol ecul ar weight, the degree
of erosion decr’lé%&%]sa Hut WNexpAsSedspheteresist 1W%CGP&P%\/\e¢ﬁhtthis

f25 000) } t is spolyménrgin@él%f@é\ssivé ersdedfinany %ﬁw@ﬂsﬁe&dﬁa
ac 0 apprOX| y a Q . one,., Sol i t at e
Tochmol ogy. - SulieAtaa s St G R At B G a7 el R,
preparatively dﬂpendequeeynthcmpgigmjdeq;eaaesu)but jol gher besti srases

t endency f theﬁﬁ@I@é‘iﬁ’Iéﬁ e&eszeghfehen@s odt)A &L/ 86, &@ﬁﬂeﬁighéﬁs thany g S
based on hydro none nononet crylate an dlq¥dro§§naphth | ene nononget h-

acryl ate as bi £asg LA fagror; \uf ARREOXH -
these nononers mifeplye108n (@quurdiimy 16o T. mxrlfmpalmestsahal Bratde

Cortai n percontt eh“%f'?ﬁl?ﬂ.ﬁﬁ%ed 1?5‘%‘? " page 18T e & SR e
pol yneri zat i on, i_-%v@hel rPreparatively. wﬁpemslarecoﬁxin'ehestﬁoﬁld i fhénd-cand
hence | nggl ubi |bd o] fecioh YEBAaeRly of R indndadr 6y sltpsphossy i hi <

preparation phenyl” esters of polyacrylic acid and copol yners thereof which,
ho er, are insoluble in alkaline solutions. It is therefore an object of

the invention tw-pu-cmbﬁ@s pl29l desoribés pollyners basedg omhdiridcpiincriale

o oups, 25 S tiadBi 08 ™ Wold U B4hGHEL 3vm BNy 8900, T Rl aRisnd

pl aspa reS|stance and are s € ThVenti on proposes a
pol ymer, whi ch agryhate ulsise bindersr fantnephuboquinoaqdeeasdal K yerad

which contains phe gynthesis of these monomers requires an expensive
15 purification step, since the reaction of a diol with an
acid chloride gives rise to the diester in a certain
percentage, and this diester leads in the subsequent
polymerization, even in amounts of 0.5%, to a complete

cross-linking and hence insolubility of the polymer.

20 ‘GB-A-1,119,667 describes this preparation phenyl esters
of polyacrylic acid and copolymers thereof which,
however, are insoluble in alkaline solutions.

s It is therefore an object of the invention to pfopose

. alkali-soluble polymers having phenolic OH side groups,

25 which do not form brittle layers, have good developer and
plasma resistance and which are simple to prepare.

The invention proposes a polymer, which is insoluble in
water, but soluble in aqueous alkali and which contains
repeat units of the general formula I



repeat units of the general fornul a | -4 - [[err]] [err]
(1) [err] [err] ([err] [err] [err] [err] [err]

[€rr] in which R is a hydrogen or hal,ogen atom a cyanide group or an
al kyl group of 1-4 carbon atons, [err] and4[err] are identical or different
and denote 5 hydrogen or hal ogen atons, alkyl, alkoxy or

al koxycar bonyl groups, R4 IS a hydrogéh atomor a divalent organic
group which is internol ecularly or intranDPecuIarIy | inked to a further

uni {_pf the formula I, on 10 - CH Laié at | east one [err] of each
pol yirer unit of the formula I belng hy&rogqn denotes .t he atons

required-for conpleting a nononucl ear or dkﬂpclear carbocycddyc or hetero-
cyclic aromatic ring systemand 15 m is 2 or 3. i nvention
further proposes a radiation-sensitive nlxkyre whi.ch contains as essenti al
constituents A) a water-insol uble polynmeric binder which is soluble in
aqueous al kal i ne sol uti ons and ga phenollc 20 hydr oxyl si de
groups and B)1) a 1, 2-qui nonedi % Qaor 2)(% eonblﬁ%tlon of a) a conpound
which forms a strong acid under the )m ,/(”

! .
\./ ,/’//(\ A"*\\\\

U in which
R is a hydrogen or halogen atom, a cyanide group or
an alkyl group of 1-4 carbon atoms,
R', R* and R’ are identical or different and denote

5 hydrogen or halogen atoms, alkyl, alkoxy or
alkoxycarbonyl groups,
R is a hydrogen atom or a divalent organic group

which is intermolecularly or intramolecularly
linked to a further unit of the formula I, on

10 average at least one R' of each polymer unit of
the formula I being hydrogen,

A denotes the atoms required for completing a
Y, mononuclear or dinuclear carbocyclic or hetero-
cyclic aromatic ring system and |

15 m is 2 or 3.

The invention further proposes a radiation-sensitive
mixture which contains as essential constituents

A) a water-insoluble polymeric binder which is soluble
in aqueous alkaline solutions and has phenolic
20 ' hydroxyl side groups and

B)1l) a 1,2-quinonediazide or
2) a combination of
a) a compound which forms a strong acid under the
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-5- action of actinic radiation and b) a conpound which has at |east one
aci d-cl eavable GO C bond and the solubility of which in a devel oper is

i ncreased by the action of acid. 5 la ghe m xture according to the

i nvention, the binder is a polynmer which is insoluble in water, but soluble

i n aqueous alkali with regeat upits_of .the 8eneral fo&rrula | RCH2 - CO
(1) Of[err] in which R3action;al ageiniq radiatiena8dat om cyanide group
of 10 ' arbjl & ydonpound ofhilcH ltas baon baasis or{eraqich-mle{aaralileare
|deQ/L cal or different ?r@ _denfa hxg&o orsoli g_gg_lg t,gfnsw AKYhn

al koXy or al koxycar bony groups, 1s a gen atom o di val ent or an| o
group 15 %ﬁelgp?ﬁtéﬁnbl“é%%ﬁ%?‘llybﬁrthﬁtﬁﬁm%c@faﬂzydl»| nked
to a further unit of the formula |, on average at |east one [err] of each

pol ymer |t of _the fornu & I dro e denagt.es . the atons
required for C{Frpelé a°°°9 r%ﬂ%n’cfb‘feéhtrl?ﬂ' cﬁl}ﬁjc!?’éhcfer 18
car bocyclic or mepeiymeu:ycd'hmmr:bsratnsoﬂ.nhgeswn emten, nbut solubl? din 3.

The polymer ageordhf% 1k Wikh POEUY GRitsBt Ofie ‘general formula I

v :
[Fen-c]

v o | co (1)

R3

in which

R is a hydrogen or halogen atom, cyanide group of
"\/ 10 an alkyl group of 1-4 carbon atoms,
' R!, R*> and R® are identical or different and denote
hydrogen or 'halogen atoms, alkyl, alkoxy or
_ alkoxycarbonyl groups,

R* is a hydrogen atom or a divalent organic group
15 which is intermolecularly or intramolecularly
linked to a further unit of the formula I, on
average at least one R' of each polymer unit of

the formula I being hydrogen,
A denotes the atoms required for complet:.ng a
20 ‘mononuclear or dinuclear carbocyclic or hetero-

_ cyclic aromatic ring system and
m is 2 or 3. |

The polymer 'according to the invention can be a
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-6- honopol yner or a copolynmer which, in addition to units of the fornmula
|, contains other units derived fromcopoly- nerizable ethylenically
uhsaturated nononers. The .conmononers_age_i n general nonovi nyl
conmpounds. They can 5 . al so contain crosslinkabl'e groups which.can be

cross- linked catalytjically or thermally. The_ crosslinking can be effected-
for curing the ?Ré° |9r£F&Pq;§me\FeVBﬁFHg 1Br§¢€+ﬁb‘l’9 W ynihs Rf

Wien in the forthé afdormis B) conyains other turgﬁm?rdﬁﬁﬂvéd) from copyla-ns 1

O bt et el oEREPORSARTD. EREhEGHATRaP” LRSS, I 1°

preferably at |ecmonemers sare hmalirgeperal mnqmnylcmmquw erfigy can
| east twog 15 a1weea%aahe dRoH Lok mrs?rol\msnwm et SaNDBks dengie

al kyl or al koxy_ groups, these, have preferab , In particular 1 to 3,
carbon atoms. Iht r%ﬁta]aYk’y‘FabzlflbLFﬂE %1?%‘“!‘1%1‘3@’ o The sressdiddeing S&ni ng
branched and urbs arsfifstteht foat ecueifigunsied urmragw stent®ll ciPtes Wid-h

cyclic and open, wh {4 ed by hal ogen atons or
hydr oxyl groups %ﬁg‘%’o'i?m#%f%’g&g’? %?@é u%s Preference is given to
unbranched hydrocarbon radicals having 1 to 3 carbon atons. 25 When t he

aromatic ring SymdeniA tﬁehféﬁhﬁﬂick' & il an2R1RS 1 YrowpAMRlte gendrddiye,
pyrg’m]dl ne, pyrazine, quino- line, 1so0g ﬁ%g)l I ne, UI n xaI i ne, 1 ndole or

t hi oghentd syst FRNtARB by £0ar BrntPESFE Js&st]e Tar FREPRN  AhMM&ral ene

and bi phenyl; praitichbar e terence iis ¢iven 30 compbﬁndsbamthnn £iH@r m
S preferably 2. J‘E!Z position of the [err] groups is not subject to any
restri ctions; :bénds on the preparative accessibi- lity.

Of the substituents R!, R?> and R?, preferably at least one
is a hydrogen atom, particularly preferably at least two

15 thereof are hydrogen atoms. = When these symbols denote
alkyl or alkoxy groups, these have preferably 1 to 6, in
particular 1 to 3, carbon atoms.

In general, alkyl groups are here to be understood as
meaning branched and unbranched, saturated and unsatura-
20 ted groups with cyclic and open chains which can be
substituted by halogen atoms or hydroxyl groups or
contain ether or keto groups. Preference is given to

\'/ unbranched hydrocarbon radicals having 1 to 3 carbon
atoms.
25 When the aromatic ring system A is heterocyclic, it can

be for example a pyridine, pyrimidine, pyrazine, quino-

line, isoquinoline, dquinoxaline, indole or thiophene

system. Suitable aromatic ring systems are benzene,

naphthalene and biphenyl; particular preference is given
30  to a benzene ring. m is preferably 2.

The position of the OR* groups is not subject to any
restrictions; it depends on the preparative accessibi-
lity. '



- 7 - The position of the radicals [err] and [err] depends on the positi
of the [err] groups. When [err] is a divalent group, it is present in the
pél ymer in such an anobunt as not to inpaiJ fhe solubility of the .5

product. In general, no nore than 20 Mol - % preferably no nore than 10

mol -% of the u

different from
whi ch preferabl
beeq forned by

preferred reactants

are tolyl ene,

posmhtannethhe OB* ogwrdus at ons, and for exanple 10
reacting a diepoxide or diisocyanate with OH groups. The

ReRhylise fe divalent, groupet Af A8xBEEERPECHR, the palymer

on

b B8yt U’ BEERR, FodZBRBR"ST HORRE SRR bR edg

has

ﬁe di i socya- nates. Exanples of suitable diisocyanates

i sophorone and sihpbeeul ARt Bac6nti 48 0ORYENEs CEmpdPr the BXGIWHEEiEY dﬂltﬁeOf
the formula | whic ﬁg i tabl e aq cordlpg>to t.he ggyent%qg are % e1 of
monoacr yl 3t es oPF t h&ly FEREFEL s NQ MOXG | Hijan 4 REFHST

hydr oxyhydr oqui
4-tri hydroxyt ol

trlhydroxqu|no I ne.

nonet,or@r thary| 10, mols-%t,rlchfldtheybm;zxaat@f the2 formula I
SH‘Ealﬁf g%ou?eﬂl‘ot h!'@ Hﬁé O%Y- 1€ £ fePLRECE¥bmOf, O RA

rs ofr tri

pyrogal | ol , arecﬁar%PthAFl9a§?eperﬂédarqm%tb¢eﬂﬁr +EP?E#°p9€9%P relich

mononer s whi ch pPéferably ebntaensoz ned as da&b@frﬂ‘ atbad banaomgré*a@ple n

e BERBC rorReILES et & 4 ESRbei I8 S REIPRaRES |

trihyd
adjévéntf%03|t|

wi t h phosgene, with OHe gxoipsc. ca'rbenpresprtrbdn mmmlsngpnewediiswwa-

hydr oxyl group
CHZ&C(R) COOH,
agai n. Further

hQ{:Qst heE%ﬁﬁ?ieQ f fnsﬁfg &figoe%aﬁg‘@eé 0f fy! '@ol%
i nal yZi n car bonat e
hﬁﬁéﬁﬁF@Yéﬁﬁeprepﬁr3d4rﬁrbHﬁFB§ hexanabhylenreces- X%%n%r

the process nengigépRérone and diphenylmethane diisocyanates.

15

20

25

30

Examples of units of the formula I which are suitable
according to the invention are those of monoacrylates or
monomethacrylates of pyrogallol, of phloroglucin, of
hydroxyhydroquinone, or ethyl 3,4,5-trihydroxybenzoate,
of 2,3,4-trihydroxytoluene, of 3,3’,4,4'-~-tetrahydroxy-
biphenyl or of a trihydroxyquinoline. The esters of
trihydroxybenzenes, in particular of pyrogallol, are
particularly preferred.

The preparation of preferred.monomers'which form units of
the formula I is effected'by converting, in trihydroxy-
aromatics which contain at least two hydroxyl groups in
adjacent positions, these hydroxyl. groups first, for
example by reacting with phosgene, into the cyclic
carbonates, then converting the third hydroxyl group into
the ester of an acrylic acid of the formula CH,=C(R)-COOH,
and finally hydrolyzing the carbonate back again.
ﬁurther'monomErs are prepared in analogy to known proces-

"8ses or to the process mentioned.

35

The homopolymerization of these monomers or their copoly-
merization with other monomers can be carried out by
conventional methods, for example in the presence of a

roxybenzenes, 1n artlcular of

in

to
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The honopol yneri zation of these nononers or their copoly- nerization with
ot her nononers can be carried out by 35 conventional methods, for
exanple in the presence of a -8- polynerg zation initiator such as
azobisisobutyronitrile i n organi c solvents such as butanone or ethanol at

el evated tenperatyres within 1 tq 20 hours.  In additjon, however, it is

al so possi bl e tBoLyRerizatigu,dndtiatos suchyﬂﬁsﬁ%ﬁp%ﬁ1§REEF¥E99%%F+%%Iion
WP' ch can ]E)e |hni.n| adegadic r ablatdntts Bagh oasi dmtandné | @ror @athdhelpaoayners
of ynits of theg I ' nt al

ctrdgtural uni tS arEbRd tefraee PO RElity Fieb 4D RBuERT M Mlteton,

the formula | 1howevexrd dite 48 PFEO oPﬂéﬁlglﬁyltOrmﬂﬁﬁ%‘F% 8 n%lllimmiomwere

appropri age, t héﬁﬁlQ%h“&rR{i@é@'pdlﬁﬁél‘muén whidhSeaRoBél Phetifted b
copol yneri ze di [ ent ner s conforn1ng§to the formula I, for exanple

pyr ogal | ol acryFﬁaéaﬁﬁBnpy 88% P& 1ABLAaLRYFARECTRit h one anot her, 15

and al so, where appropriate, with other vi nyl nmononers. The nnlecular

wei ght of the h p a y a mts;
O enre'1e CRERVEbYURES°Rd, CARL B 1T Ml £kl T ool
those with Mh -mepgowhichocontain mdyhyﬁj:mo}:lumlnmm% ot tme formpher al

wi thin the rangg BE'OEb Q@yh@r@b@ft m%%me&rsef&fnfdimm flg\ade Z%ﬁ.% 3p0.
The; choice of ui tabl e™ honop olgners and co o ners Bﬁﬁgﬂiréﬁ th

| ndivvd duk¥ case2Bf PRE R JIRER) ERBESTiRYE B9
conponents in thppf&prlateadthbsenhavinglpheneemelgruapsxxture. For
I nstance, the hydrophilic character of the binder of a light-sensitive

m xhure is of inportance for the |ight sensitivity, developing tinme and
devel oper resisftinds. also possible to copolymerize different monomers

conforming to the formula I, for example pyrogallol
acrylate and pyrogallol methacrylate, with one another,
15 and also, where appropriate, with other vinyl monomers.

The molecular weight of the homopolymers and copolymers

can be varied within wide limits; preference is given to

polymers with M, = 1000 - 200,000, in particular those

with M, = 5000 - 100,000. The hydroxyl number is in

20 general within the range from 100 to about 450, prefer-
ably between 200 and 350.

L/ The choice of suitable homopolymers and copolymers
depends in the individual case on the intended purpose
and on the nature of the other components in the

25 = radiation- or light-sensitive mixture.

For instance, the hydrophilic character of the binder of
a light-sensitive mixture is of importance for the light
sensitivity, developing time and developer resistance.
The hydrophilic character must therefore be adapted to

30 the particular 1light-sensitive system. Systems with
o-quinonediazides require a more hydrophilic binder than
systems with acid-cleavable orthoester or acetal group-
ings.



The hydrophilic character nust therefore be adapted to 30 t he

particular light-sensitive system Systens wi th o-qui nonedi azi des requi re
a.nore hydrophilic binder than systens with acid-cleavable orthoester or
acetal group- ings. - 9 - The application properties of a

light-sensitive mxture,are, further governed by .its softenin terr,per'ature,
which is essent%ﬁ|§Pa§i%?ﬁ+%dps9pﬁﬂaﬁesf Ofne Hiigis-Sensi e midEuRe

printing platesaws further cgowveriediby ditssisdiftening tempddaturenuvidialr e

of integrated girgll . i ' t r I,S; ir I3, .or der
to X/oi d the digéadé\:/%gn %%Jé%f]ﬁ%nﬁ%én]g%hg%&%_ s‘é _arE tc,?é ;g}g% éalsx{ oni nglqio_rﬂ}errage
di stortion. By @¥#freft prinsinge Matesdor rini ther egaer ©Ff amigraresiata ng

| ower sofg eni nggppi Rie | MatiuiRictire  off OiRRKErAesal btErdayesayed tHafSf er
by neans of pressure and heat. The m xture accCording t%&Itrhe i nventj o nmakes
it possible to SAFYERIRI FEBRPFRAEULGeABi SRAVITRIL 10 AEAGT &9 AV to
tailor themto disagwanhtagésr mentjionedeatsthébstart]hisachamsbealdmy for
exanple by - v | kcal s d I, e ' Jyyer
of phenolic gr g%%és&g ég§§{’%gi§ﬁe mB{i %g%’gﬁgg'o%ﬁ%h]él_st?n?ét%rs_ﬂo%reg ormul a |
20 - vary¥equires nﬁx?Y@t?l&thwm lwmaﬁqﬁ@r&nmmxn%am order
conbnone{@. Ther&XRake Sfods VSTe D@PVL Ayér StFa£Ed N AP it W igrefisure
Preferred com)nongrs for the conpounds which pol ynerize to give units of
the™ormul a | #RdBRBbunds of the 25 general formula [err]

The mixture according to the invention makes it possible

to vary the properties mentioned in a controlled manner
and to tailor them to the particular requirements.
15 This can be done for example by
- varying the radicals R, R}, R*, R® and R*
- varying the number of phenolic groups
- varying the mixing ratio of the units of the
formula I
20 - varying the mixing ratio and the nature of additional
comonomers.
L The examples given below illustrate these possibilities.

Preferred comonomers for the compounds which polymerize
to give units of the formula I are compounds of the

25 gene'r_al formula
R7 g6
o - :
in which R
R’ is a hydrogen or halogen atom or an alkyl group,

R® is an alkyl, alkoxy, alkyloxycarbonyl, acyl,



[érr] CH=CJerr] in which [err] I s a hydrogen or hal ogen at om or an

al kyl group, [err] Is an al kyl, al koxy, al kyl oxycarbonyl, acyl,

10 - acyloxy, aryl, fornyl, cyanide, carboyyl. hydro- xyl or am nocarbonyl

group and [err] Is a hydrogen atom or a carboxyl group which can be

bonded to [err], when the Jatter is a carboxyl to form
an acid anhydride. \Werf %i?’fYOr ¥}y formy 4I&Ha’g’r4ﬁrp§a’ihf@§3qjgeﬁ&d£

have 1 - 4 carbon atonsxykwtadnhmmwhsﬁplagruep ahdR6 are: al koxy groups

hawing 1 - 8 cagbon ato
atons, acyl grg%ps haw% ﬁ%%qggﬁaépcar% g%%rsr% dr%cgf oxy groups
having 2 - 5 carbon atoP@. b%éeémtﬁod’anbamﬁn g*FhﬁJp%a‘éhﬂrbésumth?m]ed

be substiguted by one ﬁp atéYEofmh OaRSabfd i Afhydridesar bon atons. The
al kyl groups have the a ovemantloned meani ng. 15 Exanpl es of such

conpounds are styrene, a- chlorostyrene a- et hyl styrene, 22, 3- or
4- chl or onet hyl sz)ean’, or4 R® bapeDsliykngroups hythey nyenetakly hmkgll\ﬁ 4yl

ether, propyl Mox‘?tid}% s PUBKl ¢ &lé' rsgiasaﬁneggxbaalaf l*]“e?rég“%ﬁ&y

but adi ene, acrylic aci met hacry c acl

propyl, butyl 9ToRPS havingd |- % gaxben atemey|a kmlmm

benzyl, bi phenmﬂiﬁ@dznwhubylca&&m{ Sa‘@tf:méhe%% vaCi goupet haeingan de, 9
acryl a- Vi néb acetat e, ayl S"'r? utyI ketonﬁﬁand na5e| C gnhé/drl de.
Theev of " urfREPQR  Akoms,, CY - P%Mh cIEBPBEY

atoms. The aminocarbonyl groups can be unsubstituted or
be substituted by one or two alkyl groups having 1 - 8

N~ carbon atoms. The alkyl groups have the abovementioned
meaning.
15 Examples of such compounds are styrene, a-chlorostyrene,

a-methylstyrene, 2-, 3- or 4-chloromethylstyrene, 4-
bromostyrene, methyl vinyl ether, ethyl vinyl ether,
propyl vinyl ether, butyl vinyl ether , acrylonitrile,
acrolein, butadiene, acrylic acid, methacrylic acid, the
20 methyl, ethyl, propyl, butyl, pentyl, hexyl, decyl,
dodecyl, 2-ethylhexyl, phenyl, benzyl, biphenylyl and
naphthyl esters of these acids, methacrylamide, acryla-
mide, vinyl acetate, wvinyl isobutyl ketone and maleic
b. anhydride.

25 The level of units of the formula I in the copolymer
depends on the other components of the mixture and on the
intended use. In general, polymers used in the mixture
according to the invention contain 20 to 100 mol-%,
preferably 40 to 100 mol-%, of units of the formula I.

30 To prepare the mixtures according to the invention, the
-binder described is combined with radiation-sensitive
compounds or mixtures whose solubility in aqueous alkali
is increased on exposure to light or high-energy radia-
tion. They include in particular o-quinonediazides and
'35 combinations of photolytic - acid donors with

or

25



depends on the other conponents of the m xture and on the intended use. 1In
general, polyners used in the m xture according to the invention contain 20
'to 100 nol -% preferably 40 to 100 nol-9% pf units of the formula I. 30 -

To prepare the m xtures according to the invention, the binder described is
conbined with ra n-S |t|ve conpounds or m xtures whose solubility in
aqueous al kal i ?‘glﬁ? f%%%%%f %?B%%naﬁ to light or high-energy radia- Y

tion. They include in parti cuI ar o-qui nonedi azi des and 35 conbi nat i ons

‘of {__photol yti ac, qeuls - 4
o- qui nonedr azi gl%s 6gqlaur none%r azi d£e5) us%ddpgre pre?ﬂf%fgrp
napht o- 1, 2- qui erab Ly naRhEo-dr, 2-auinanari2-diazdde4- 8#\'059'53‘1@04%%

thet _estlersI in @ﬂférsut:gr ahides.t hcxlsfe thesdp gheu]geE?Em acixd?paﬁiicular g
particu y pr e C nds o | e are known an
descri bed” f or g’é o? tBE— é‘é?é%gﬁc %I?ﬁu fff ’?F?rt Er}%zﬁr and
DE- A- 2, 828, 017. recne anoSuitable- @mmmsamﬂetmﬁpmm axej kngmerand3 10 -
to 50, preferab&éﬁséﬁiﬁeéf’vfoé’ %&é@ﬁ‘;&ﬁ't inPace-93gl *2‘33”0%@1@-12 £3P0541 ons

of the m xture of LS 1IN enera to prefera'by
55 to 85, % by BRr&n?. 62205 ﬁnflhBEsén% 848,0d1 Further sui tabl e
constituents are |n the known vvay for exarrpl e plasticizers, dyes,

i ndi cators, e c r ol ent s. ials
ba&d’ on aci d o %B?‘én o?rBo?m ili%ﬁg%%; ‘g% %F%%?V“g%c%es ?E&f@e{%
m xture h@cordrhg 56 ,t Iprefamahlypn’ 20 35, Répbysorightyesbased on the
iﬂﬂoﬁgfﬁﬁibl ?Cﬁgﬁ?efﬁéilér A¥LiBHs by thé) mixtheet W ithdl ahSdnt WE

y binder is in general 30 to 90, preferably 55 to 85, % by

weight, based on the same basis.

Further suitable constituents are in the known way for
15 example plasticizers, dyes, indicators, pigments, sensi-
tizers and flow control agents.

Even materials based on acid-cleavable compounds can be
used highly successfully in the mixture according to the
invention.

20 Representatives of acid-cleavable compounds are primar-
\_/ : ily: _
| (1) those with at least one orthocarboxylic acid
ester and/or carboxylic acid amide acetal group-
ing, it being possible for the compounds also to
25 have polymeric character and for the groupings
mentioned to appear as linking elements in the
main chain or as lateral substituents,
(ii) oligomer or polymer compounds having recurring
acetal and/or ketal groupings in the main chain
30 and .
(iii) compounds having at least one enolic ether or N-
acyliminocarbonate grouping.

Acid-cleavable compounds of type (i) as components of



ester and/or carboxylic acid am de acetal group- ing, it being possible for
t he conmpounds also to 25 have poI ynmeri ¢ character and for the
groupi ngs nentioned to appear as |inking g-nents in the main chain or as

| at eral substituents, (ii) ol i goner or pol ymer conpounds having recurring
acetal and/or ket youpings,in the main c (|||)
conpounds havi cg‘ut %%‘ﬁl%‘%?%?s ?rﬂgﬁﬁﬁFFh?ﬁo&&rm

groupi ng. Aci dﬂﬂwm ATppumixtaireisy whith) canta.bnmmﬁptbtmdﬁ of tybfé
radiation- sensidg e dig!dddise A ‘Hﬁ-‘??‘(i 61244 add pE 044 254

m xt'ures whi ch tontal n_conmpoun di'e desSer

DE- G- 2, 306, 248 GaRPQyds 0 1'9?254(1% aaﬁddegpmppé dmj EP-2-0,008601626cd i n
EP- A- 0, 0Gf, 626 gnd Ep-HWh fdbéy62P06, 627. The nature and the amount of

bi nder and of cl eavabl e conmpound can vary according to the intended use;
prefer- ence is given to binder contents between 30 and 90% by weight, in
particul ar 55 tmhéSflaburaeiagtd théec amoumt of b(inder dmbvebl eleavabled can -

be varied bet ¥ efer | t ~ange
froms to 40y SonR il cablyas)leddrashlo”ts! PAS I RELMed WiD; | Grdior 0
other oli gorrersﬁl'&?ﬁi -p%l 9%¢§ for habmflﬁﬂ cqntaniis detweer 30 apd $9% by
no;/al ak ty|oeI o:weyi bticiﬂ@}: %3 el lssnsnu& aef@ﬁts The amount of
po cryla acr | at es,. po inyl e
D T b L rhBoSH, Ran e ke £L08" Bebongus | 2ap]08 by
cormnorrer S. Thewedoght f epmMmennheng)ngeoaduet range dfpands ton 4053
the applicati 0%3; %{{éﬂrpnt s and on the effect on .the

\_/ : _

Additionally it is also possible to include many other
oligomers and polymers for example phenolic resins of the

15 - novalak type or vinyl polymers such as polyvinyl acetals,
polymethacrylates, polyacrylates, polyvinyl ethers and
polyvinylpyrrolidones, which can themselves have been
modified by comonomers.

The most favorable amount of these additives depends on
20 the application requirements and on the effect on the
developing conditions and is in general not more than 40%
of the polymer of units of the formula I. For specific
L requirements such as flexibility, adhesion, gloss, etc.
the light-sensitive layer can additionally contain, in
25 small amounts, substances such as polyglycols, cellulose
ether, for example ethyl cellulose, wetting agents, flow

control agents, dyes and finely divided pigments.

Suitable radiation-sensitive components which on irradia-
tion preferably form or eliminate strong acids are a
30 large number of known compounds ‘and mixtures, such as
“diazonium, phosphonium, sulfonium and iodonium salts,
halogen compounds, o-quinonediazidesulfochlorides and
organometal-organchalogen combinations.

The diazonium, phosphonium, sulfonium and iodonium



devel oping conditions and is in general not nore than 40% of the polyner of

units of the fornula I. For specific requirements such as flexibility,
adhesion, gloss, etc. the light-sensitive{qyer can additionally contain,
in 25 smal | annunts substances such as pol yglycols, cellul ose ether,

for exanple eth cellul ose, ywettin gents, fl]ow control ~agent dyes and
finely divided <¥s mgptigped, %d’ledtg?ﬂ? t peedcdmy %oﬂ’h &f on

irradia- tion prhém aldaltisor mhichel arenaselablengimciciganic a stldventsd,ar ge

r§e f k S d
Qﬂl o;n Sm agg i-odoni sal‘f%%%?% e%%co Tpoun ‘g'SCh I%%Tewa&%s%m% 4
o- qui nonedi azi dwsinahazeEueric aﬂrﬂi-cbr M@r@mi@eh%@@mnns

The di azani um SRosRiRit WA Heton sorcarkdionieya. - 13 - conpounds
mentioned are generally used in the formof their salts which are sol ubl e

in organic solvents, usually as deposition product with conplex acids such
as hydrobor of | um |przamicpléye>mfé Wﬂﬁnﬂl@(ﬁdﬂmﬂorﬁsemmm c

and hexaf | Uoroac{oil\%kl&h@sc Qh ER 1¥d Bkioﬂgfiﬁﬁﬁa'a%' ﬁg@&a' d%be, 2oy

radi ati on-sensi ngoun s which form dric acl used can

organi ¢ hal ogerPRgAmN a&ogenkﬁemoaedaqdmdeMcas fr photeghemical
initiator, for ﬁ@pkadibaie J.*iﬁ)ﬁl’iﬂ:dﬂ)r eféﬂ exampllen ¥H¥sd12hagdeAgaimdPeLn a
carjpon giom or an ar(}@éc rln‘_gm'U anpe}a%)are described in i
Us- &3, &, 552 tha one S ofy Atom GF On, gy Fropatic
DE-A- 2, 243, 62Iring: A- Bxaind1289 avel d¥sdribhéB7in2US-ACE,50855520MusS+aes,
preference i'S Of iedle 1 g §he S yigiad: |p,e9rqe,r78va 1§E-Cf‘ té Y658 Mth ZDE—A—

tri h

hal \agenonet hyl oups, parti 4 ¢hl oro é rbu s’and a
aromatic or unsdui2f %%ilsuBEtAt%lemsv%W handr PEzAngd ., é('ll:@aéowh% %e

descri bed compounds, preference is given to the s-triazine deriva-’
15 tives with 2 halogenomethyl groups, in particular tri-
chloromethyl groups and an aromatic or unsaturated

substituent in the triazine nucleus which are described

in DE-A~2,718,259 and DE-A-3,337,024. The action of

these halogen-containing compounds can also be spectrally

20 influenced and enhanced by known sensitizers.

Examples of suitable initiators are: 4-(di-n-propyl-
amino)-benzenediazonium tetrafluoroborate, 4-p-tolyl-
mercapto-2,5-diethoxybenzenediazonium hexafluorophosphate
U and tetrafluoroborate, diphenylamine-4-diazonium sulfate,
25 4-methyl-6~trichloromethyl-2-pyrone, 4-(3,4,5-trimethoxy-
styryl)-6-trichloromethyl-2-pyrone, 4-(4-methoxystyryl)-
6-(3,3,3~-trichloropropenyl)~-2-pyrone, 2-trichloromethyl-~
benzimidazole, 2-tribromomethylquinoline, 2,4-dimethyl-
i-tribromoacetylbenzene, 3-nitro-1l-tribromoacetylbenzene,
30 4-dibromoacetylbenzoic acid, 1,4-bis-dibromomethyl-
benzene, tris-dibromomethyl-s-triazine, 2-(6-methoxy-
naphth-2-yl)-, 2-(naphth-l-yl)-, 2-(naphth-2-yl)-, 2-(4-
ethoxyethylnaphth-1-yl)~-,2-benzopyran-3-yl)-,  2-(4-
methoxyanthrac-1-yl)-, 2-(4-styrylphenyl)-, 2-(phenanthr-
35 9-yl)-4,6-bis-trichloromethyl-s-triazine and the com-
pounds listed in the examples.



I n DE-A-2,718, 259 and. DE- A-3, 337, 024. The action of these

hal ogen- cont ai ni ng conpounds can al so be spectrally 20 I nfl uenced and
enhanced by known sensitizers. Exanples of,guitable initiators are:

4- (di - n-propyl - am no) - benzenedi azoni um tetrafl uoroborate, 4-p-tolyl-

mer apt o- 2, 5- di et hox benzened| azoni um hexaf | uor ophosphat e and '
tetraf | uor obor ARE fry (O FRIHLIQEST oFpfm Idfewiise vary very widely
4-met hyl -6-tri d&mmm@yto&.p;rohenu.éaﬂ.Snétuiet andewy:omposn.tlon of

Tyl ;
o (575) 5117 cin SR FERENGR  ¥poREntes SHRARR, K BhymLngs i i
2-tri br ononet hy® glii ¥@1 16/ by weightethaged ion rthe mmaﬂetsplbdez.emefer-
3-nitro-lstri brm%&ﬂ@%ﬁ% 2 totsd, bre ﬂ«@f&%% thé'Tdbe

1, 4- bi s-di brono benzene tris- d| br onppe -s-{riaz

2. (6- met hoxy- H-‘t :ngﬁr) Layexrs oyen ! 1F§‘1Yh1°]2n?ﬁ§ph¥ h® amisatzlet ko

et hoxyet hyl naphise lrellativebentegy racid-donor. 2-(4-

nmet hoxyant hrac-1-yl)-, 2-(4-styryl phenyl)-, 2-(phenanthr- 35
9-yl)-4,6-bis-trichl oronethyl s-triazine and the com pounds listed in

t he exarrpl es. Finally heherbight-densitive mixture camialso have added del y

according to itg ChgMsaalubyiad Us® apdnt *ﬁr@l@%ﬁ.&i&éﬁoﬁlbﬁérghb&ér Qlyes
[Favir abl e results are obt |ned W rFI}@abOUt to 10% b %&) ased on
CheStht a0 Sor 1 cAndy GepsnaEng onuphe HOTGRPIRY cRES o GVen: TVaRbsqupers .
particul ar in t$ei€aisbe o8yespnrey ﬁmyetﬁiphﬁy]_kﬁéﬂmﬁén ajreess inf parti-
advi sable to Us&, gi,atihv?'%/e I ]e_g a%'fld %?e orcgkgﬂ‘ aal% | gh laae%osr‘t' ve

m xtwr e can al so ave ad even tin v i dE
di spersi bl e dyefavonable ml&iaug vapiedi af shet nempnnen&edca@eemdﬂ be
absorbers. SuitdtSriiyieed HiE thHee J.h@:.l%*l%ﬂl”EEEénsyddé&ns'&E Rl imiGidrdf 1 N

the formof their caybinol bases. he nost
15 experiments. _

Suitable base materials for the light-sensitive mixtures
are all materials customarily used in the art in copying' '
processes. Examples which may be mentioned are plastic
films, insulating boards with copper layer, mechanically
20 or electrochemically roughened and optionally anodized
aluminum, screen printing stencil supports, wood, cera-
mics, glass and silicon whose surface can have been
chemically converted for example into silicon nitride or
J silicon dioxide. '

25 Preferred base materials for thick layers over 10 um are
plastic films which then serve as temporary base materi-
als for transfer layers. For this purpose and for color
films preference is given to polyester films, for example
polyethylene terephthalate. Polyolefin films such as

30 polypropylene, however, are likewise suitable. The base
materials used for layer thicknesses below about 10 um

-are usually metals. In the case of offset printing
plates it is possible to use: mechanically or chemically
roughened and optionally anodized aluminum which can in

35 addition also have been chemically pretreated, for
example with polyvinylphosphonic acid, silicates or-



favorable m xing ratios of the conponents can easily be determned in the
I ndi vi dual case by neans of prelimnary 15 experinents. Suitable base
materials for the light-sensitive mxtures,are all naterials custonmarily
used in the art in copying processes. Exanples which may be nentioned are
plastic filns, insul ating boards with copper |ayer, nmechanically 20 or
el ect r ochemi cal?@‘.’?ﬂ%ﬁ%ﬂged and opti onal Ps anodiyzed al um num s%:/reen
.printing stencil supports, wood, cera- mcs, glass and silicon whose

surface can havg, chem_cally convertedfar pl e into silic nitride
or & licon di oxfﬂ@gfg%' %oa%?‘ er58Y ﬁgsg%ﬁggfelﬁg@?%gﬂ%igﬁ #’Xyg]%y er
10 um are pl asttxansfer faom tenporany basssmatepdadsyohteccinewit -badrd f or

transfer |ayer ; 41 OS&m idd | BGa S| | wven
to pol yester f??angef%%?éggﬁﬁp?e po@%ﬁﬁ%ﬁgﬁ#%%ht hal afﬁmgfld%q%‘#n

films such as 3bAYeT QR yONG,yPENLORRRides rr ONLO  FLa88s PF qfdFanig e
base materi al s nstsrials| ahdcht Mk NRases beenow kit a 1@ ackifyd ngs td-y

net al s. In the case of o e intihQ | gt it .S pQssishle to :
mechani cal | y oruﬁ%ﬁﬁ'%% fy%@uéﬂgéeaagﬁgogp?%%&l'I yIz:nd% zaelgoalqﬂﬁ%?/\hi ch
can in 35 aekli coat wdad, tewxtiléscandhenixnfddes of cmasyt sehterials
exanple with p LY, o%?,m ' S{ thd 15, - QdN.es.
Fi-nal |y, coati ﬁgﬂ%%ﬂn %ﬁge ect _e%g%ﬁ%]é%%ﬁﬁ?%orjgﬁ%ns ear&?rom

teﬁpdr ar0 base HARE Q| thenaction of t abkal ingdeyeLPRe%R ch conpri se

I nsul ating boards with a copper 5 | ayer on one or both sides, onto

gl ass or ceram t.erial s. whi e been gLV, . ki f vl re-

r dasment . and B 08 | R Rk Fodting it Su pRpdibIs to At the
customary equipment and conditions, temperatures around
100°C and briefly up to 120°C being withstood without
loss of radiation sensitivity. '

15 Exposure can be effected with the customary light sources
such as fluorescent lamps, xenon pulsed lamps, metal
halide doped mercury vapor high pressure lanps and carbon
arc lamps.

For the purposes of this description, irradiation is the

20 action of actinic electromagnetic radiation in the

wavelength region below about 500 nm. All the radiation

Y - sources which emit in this wavelength region are suitable
' in principle. '

It is advantageous to use laser irradiators, in parti-
25 cular automatic processing systems, which contain an
argon ion laser as the source of radiation.

Irradiation can also be effected with electron beams. In
this case it is also possible to use compounds which in
- the customary sense do not form light-sensitive acid as

30 initiators of the solhbilizing reaction, for example
‘halogenated aromatic compounds or halogenated polymeric
hydrocarbons. X- or ion rays can likewise be used for
image generation.



to coat wood, textiles and surf aces of many materials which are

advant ageousl y i naged by projection and resis- 10 tant to the action of
al kal i ne devel opers. For the drying after Jc'é)a_t_i ng, it is possible to adopt
the customary equi pnent and conditions, tenperatures around [err] and
briefly up to [err], being wthstood wthout |oss of radiation sensitivity.
15 Exposur eTRENPAGEFIER | 2XPIFeH PR clrrrdiated laxpr can ke epmavedis

L! Uﬁr escent | alnm, thenkmown Y |wigls, thet gévbagbdesdknednm;owrw
i gh pressure n - e purppses._of_thi

deg}fr{i ption, irtra |]é§i %‘r'\g?%'gﬁg%%ﬂ%‘iﬁ’l‘%&e&ﬁz{)ﬁ%tpfw L8 e?%%t@b%%’net I C
radi ati on in tresi@dtel eandh theginew eatarils it ca00bamadapitedndn dtheiy on

sources Wi ch egbbyifgt Behaviye! #iigh ladeahCdgé’ €o Sttd NG diTd:Pds |t
I s advant ageous to, use |laser jrradiators, In parti- 25 cul ar autonr;_‘atlc

processi ng systERER \#F cIHSYRHORSGFSan 2Ry oRTPERAIMEd, SRTaYe d]YR
radi ation. |rraspparatusan Fheo agueoubedev@loiper @oluitionsoersrs . comtdin s

hot form i ght - Soh e BHRAL YR Enokinelepy bITiEHERETEE MERE- ©°
reaction, for tdesplaadalyenwestingoragents oagowedd o2s halifgadesined,

pol ymer i gg hydr g #hépEmodnt#'of Ukdatic EdlyentdV Senbeer€sfn’Cdsedtbfen
gengrati on. - éG - The 1 magew se exposed or .irradiated |ayer can he
remdved i n the ROLYANEaYakerh HFEurask| 8per “sahim 8, Wpercﬁ al |Zhe

avai | abl e naphtéheite06£dtheitiest afavorable de¥dlopes i cdrs  bedbtidimiad
materials can bg, aggpledubRebNEh che partiBhLAE HSYRY Weed. N ARG tO

t he\known auxi I
sary, the development can also be aided mechanically.

15 In the case of use as printing plates, the developed
plates can be briefly heated to elevated temperatures to
increase the durability in printing and the resistance to
washing-out agents, correcting agents and UV-curable
printing inks, as known for diazo layers from GB-A-

20 1,154,749.

The invention also proposes a process for preparing

relief images by imagewise irradiating a radiation-

sensitive recording material composed of a base material

\_/ and recording layer which comprises the radiation-

25 sensitive mixture defined at the beginning to actinic

radiation in such an amount that the solubility of the

layer in an aqueous alkaline developer solution increases

and the irradiated parts of the layer are removed by

means of an aqueous alkaline developer sblutiqn . wherein

30 the recording layer contains as binder a polymer of units
of the general formula I.

The invention makes it possible to obtain positive layers

- whose properties are adjustable in a controlled manner
according to the application requirements. Through

35 suitable choice of the binders according to the invention
it is possible for example to obtain positive layers for



such as devel opers and progranmmed spray devel opnent apparatus. The aqueous
devel oper solutions can contain for exanple alkali netal phosphates,
s;llcates or hydrox- ides and also wetting-agents as well as, if desired,
10 m nor amounts of organic solvents. “I'n certain cases even

sol vent-water m xtures are usabl e as devel oper. The chojce of the nDst
favorabl e deveMSSedncantBinjlexer neaich haye exaaklens adhesion it

| ayer used. |f slmaﬁﬁirahd it sl igy Rieinperataireq kech dad Eb&b@ﬂbﬁa| ly.
15(_; In t he GR }% ﬁ:e as printing plates, the devel oped plates can be
briefly heated™t ‘ed tenperatures to increase the durability in
printing and the reS| stance to washi ng-out agents, correcting agents and

WV-curabl e pri fﬁd Rhd W%eﬁ%éﬁ@v"'%ﬂeo'bi‘ili&&% 'p%bifo%e@ @x@r@?’cén %‘iso be
1, 154, 749. The |nvent|on al so %{)oses f?gr océss for garl ngﬁr eli ef
X7 a

i mages by i mgdietk tQ okkain sEPREi BE9 cOLGNRT 1AYER al
conposed of a FGckmisvaslofaaboutedsr ginngo iaoe,rmwtﬁ atorEn1Hors examplle

radi ati on- 25 t [yl Ml ighi_c
radiation in s§th Z‘:lneI)tJJ'n thi’fl]%htétare‘;a %?‘3 qf& b’% tt&h% % riQ,gIS;% %%ha%ueous
al kal i ne devel dGisrityland @n iexeeddeant mxtih;hiqtm@m saqoémet sagisfac- ayer

are renoved by ¢8aNS ProesHe Rion | tifd ik devel oper sol ution, wherein 30
theg recording |ayer "contains as binder a polyner of units of t he gener al

formdla |. The invention makes it possible to obtain positive |ayers whose

propertil®s are Gatierslamethod sfon drepdieihgrathe rpalomesxl ng to the

application requirenents. Through 35 sui tabl e choice of the binders

accarding to the invention it is possible for exanple to obtain positive
| ayers for Iny-a four-necked flask with stirrer, reflux condenser,

internal thermometer and dripping funnel, 40 pbv of
ethanol are' heated to the boil in the absence of oxygen.
In the course of 3. hours at gentle reflux, a mixture of

15 40 pbw of the monomer(s), dissolved in 60 pbw of ethanol,
and 0.4 pbw of azobisisobutyronitrile is added dropwise.
This is followed by 12 hours of reaction, and after
cooling down and possible dilution with ethanol, the
solution is then added dropwise to about 10,000 pbv of

20 water with vigorous stirring. The precipitated, color-
less polymer is filtered off with suction, washed and
dried at 50°C in vacuo for 48 hours.

Table 1 summarizes the polymers prepared in this way.



use in a thin layer, which have excell ent adhesion to the substrate and
out standi ng tenperature, etch and abrasion stability. On the other hand,

t he binders proposed here can also be .5 used to obtain positive |ayers
for uses in higher |ayer thicknesses of ab%%t 15 pmto 100 pmor nore, for
exanple as dry resist. These dry filns have a high Iight sensi- tivity and
an excel | ent fIEﬁDiELLty and can be satisfac- torily processed fromthe
roll. 10 Gepsl t p r hg£p n a four-necked
fla§5 W th stlrrerﬁﬁrg§ ggggéﬁ%gngggﬁ ?ﬁ?géngf ?her %er and dri ppi ng
funnel, 40 pbv of ethanol are heated to the boil in the absence of oxygen.
In the course of 3 hours at gentle reflux, a mxture of 15 40 pbw of

t he nononer(s), dissolved in 60 pbw of ethanol, and 0.4 pbw of

azobi si sobutyronitrile is added dropwi se. This is followed by 12 hours of
reaction, and after cooling dowm and possible dilution with ethanol, the
solution is then added dr opwi fe to about 10, 000 pbv of 20 water with
vi gorous stirring. precigit col or lymer is filtered off
Wi th suction, vvashed ncd:l-tirl-ed:a-t rr] amﬂvatc.ﬁ .EF 48 hours. Table 1
sunmmari zes the pol yme prepar'ed- n thls way. 18 - Table 1 Pol yners
prepared fromunits of the typ"es‘F@[err] [err] [err] [err] [err]

\/ 0

_ 1 7 _
U ' R 2 (OH)m
o of S R T <
polymer] R m OH R ‘R B (mol-%)
1 H 2 2,3 -1 - - -
2 CH, 2 2,3 H - - -
3 H 2 12,3 CO0C,H5 5 - + -
4 CHq 2 {2,3 C00C,Hg 5 - -
S H 2 | 2,3 H - MMA | 30 : 70
) H 2 2,3 H - " 40 : 60
/ 7 H 2 12,3 H - " 50 : 50
8 |cug| 2 |2,3 H - EHMA | 60 : 40
9 CHj 2 12,3 H - " 6S : 35
10 CH3'.'2 2,3 H - " 70 : 30
11 |CHy| 2 | 2,3 H - " 85 : 15
12 CHq 2 12,3 H - " BMA | 50 : 50
13 CHj 2 2,3 H - " 80 : 20
14 CHs 2 | 2,3 H - " 90 : 10
15 CH3 2 2,3 C00C2H5 5 HMA | 60 : 40




<

[érr] 1 H 2 2,3 H. _ _ 2 [err] 2
2,3 H 3 H 2 2,3 J[err] 5 .
CtB 2 2,3 [err] 5 3 19 -_ 5 H 2 2,3 H
- MVA 30 : 70 6 H 2 2,37 “"H - 40
60 7 H 2 2,3 H - " 50 : 50 8 [err] -~ 2
2,3 H Table 1 (contipmed)s0 : 40 9 [err] 2 2,3 H
- " 65 : 35 10 [err] 2 2,3 H - " 70 :
30 Lk [err] 2 2,3 H . : 85 : 15 12 [err]
2 2,3 | 3 BVA 50 : 50 13 [err] 2 2,3 H
_ : o201 1# [T Fosiz | 2,9 11 ~—
50 : 10 15 [[Mep]of|2 2.3 |comeHy 5 P°ﬁﬂ4&%“ 60 : 40a :b19 -
Table 1 (contirRe4ymed. Bof | @ OH pgsik R' posfi tBon | (mol-%)a |b
polyme R  ml_QH RR1 B (ool -% 16 [err] 2
3,4 H _ HVA 60 40 17 [efr] 2 3,4 H 3
" . 70: 30 14 _ Jerfl.. 2 314 H 3 B 0 :20 19
[err] 2 3,516 4 CH3 | 2 3'4_EI-F1M@ 60 40 20 Mﬁﬁr] 60 : 4G 5
H - 175 | cay (3@ 21 3,4efrle 2 | 26 | 70 : 30 _
22 [err] 2 2,p H - HVAL 75 :§% rrl 3
3,45 H 18 " CHpimg g0 2r%0 28 [drr] @4, A6 {120
- ™ BMA 65| 135 25CH3[ler2] | B85 4, H6 H - EHMA | 6QHMA 40 70 |:
30 26 [err] | 23 Bcab| H | 3,5 | = _ EMA &i pheny! ylag
4- net hacryl at e 3
) 21 CHy | 2 2,6 H - - -

22 CHy | 2 2,6 H - HMA | 75 : 25

23 | CH3 | 3 (3,45 H - BuMa | 60 : 40

24 CHy | 3 |3,4,5]| H - BMA | 65 : 35

25 |CHy| 3 |3,4,6| H - HMA |70 : 30

26 CHy | 3 |3,4,6] H - - -

BMA Biphenylyl 4-methacrylate

10

15

BuMA n~-Butyl methacrylate _
EHMA 2-Ethylhexyl methacrylate

HMA n-Hexylmethacrylate
MMA Methyl methacrylate
S Styrene

The polymers described in Table 1 can be processed in a
mixture with light-sensitive systems into reproduction
layers. The examples below show the many possibie uses
of these binders in the mixtures according to the inven-
tion.

Percentages aﬁd weights are unless otherwise stated by
weight. Parts by weight (pbw) relate to parts by volume
(pbv) as the g relates to the ml.

- The following coating solutions are prepared for various



BuMA n- Butyl methacryl ate EHVA 2- Et hyl hexyl nethacrylate 5 HVA

n- Hexyl met hacryl ate The pol yners described in Table 1 can be processed in a
mxture with light-sensitive systems into ggpLoduction 10 | ayers. The

exanpl es bel ow show t he many possible uses of these binders in the m xtures

according to the ipven-.tion. Pe ages and wei ghts are unl ess ot herw se

stated by melgﬂﬂppiéﬁ?gi%@ E%?@ﬁéff hgsrelate to parts by volune 15

(pbv) as the g relates to the . The followi ng coating solutions are

preggred for v 561 J_onﬂpllcatlon possibilities: Coating solution
pbw " of esterification product of 1 nol of

2 3, 4 5 trlhydroxybenzophenone and 3 nol of naphtho- 1

2- qui none- 2- dlaglde 5-$§$&qgflbgﬂagflde and 0.01 " crystal vioIet base

in 80 " met hoxy- 2- pr gpanol acet at e,

Coating sol uti 041 B: 40 gbﬁ\?ﬁ?rﬁ&fﬂﬁm’icpr°d“°t "g%fl ﬁ’éﬂlyé%fetzal3 45t

triethyléne glycol and butyibydebdyyleenfophenone”"amd 3 mol of naphtho-
2- (4- et hoxynapht h-1-yl ) -4, 65 by s fo 5.

nmet hyl -s-triazine and 0.05 Ibﬁ q&{#gﬂéoi - ;€+% e? %%%Qn%lfyﬁorideamd
but anone. Coatihg@kol utibn €rysbal vio ﬁ/bﬁsgih@er, :

. 80 * le-methoxy-2-propanol and
./ ' 20 * butyl acetate.
U 10 Coating solution B:
40 pbw of binder,
10 * of polyacetal of triethylene glycol and
butyraldehyde,
6.5 * of 2-(4-ethoxynaphth-l-yl)-4,6-bis~trichloro-
15 methyl-s-triazine and
0.05 " of crystal violet base in
110 " butanone.

Coating solution C:

40 pbw of binder,
L+ 20 8 “ of a polymeric orthoester prepared by con-
densing trimethyl orthoformate with 4-oxa-
6 ,6~bis-hydroxymethyl-octan-1-0l,
0.5 . " of 2-(4-styrylphenyl)-4,6-bis~trichloro-
: methyl-5-triazine and
25 0.05

* of crystal violet base in
80 * butanone and
20 * of ethanol

Coating solution D:
26.5 pbw of binder and

30 3.5 * of naphthoquinonediazide of coating solution
' A in



]

20 8 " of a polyneric orthoester prepared by con- densing
trimethyl orthoformate with 4-oxa- 6, 6-bis-hydroxynethyl-octan-1-ol, 0.5
of 2-(4-styryl phenyl)-4, 6-bis-trichlorogynethyl-5-triazine and 25

0. 05 " of crystal violet base in 80 " butanone and 20 " of
et hanol Coatin ol ution of, bi nder and 30 " of
naphthoquinone37 zi de o?hﬂoﬁg ﬁgs§8W%PFOF%¥qq¥ °EikﬂpethQ¥Y'Pr°RﬁR9¥ﬁ a
sol vent m xture of 1-nethox®,;pbupghatet@tebansl agkénée(8ati:xyl ene (8:1:1)
Coating solution E: 20 pbw of binder, 5 6.5 " of

kresol - f ormal dehyde-novol ak with_a soften- i ng range of -105-[err] and 3.5

" of the naph€@abingogelubioncEiof coating solution Ain 70 " of a
sol vent m xture of 1-nethoxy- propanol 10 2, butyl acetate
and xyl ene (8: 1 ) Cbatlg§ g gi n F. 10 pbw of blnder 3 " of
t he bis-(5- buty 5 ethyP L PLRART - yl) ether of

2- butyl - 25 et hyl @s ﬁpanedl ol aﬁdcﬁésol-fcﬁcni&idehyde-eﬂovolak with a soften-

R E e U S e T T T Ay
Table 1 are 3.5 " of the naphthoqulnonedlazlde of coating
. solution A in
A\ 70 " of a solvent mixture of l-methoxy-propanol-
10 ' 2,butylacetate and xylene (8:l:1)
Y
Coating solution F:
10 pbw of binder,
3 - * of the bis-(5-butyl-5-ethyl-1,3-dioxan-2-yl)
ether of 2-butyl-2-ethylpropanediol and
15 0.25 * of 2-(acenaphth-5-yl)-4,6~bis-trichloro-
méthyl-s-triazine in
- 90 * of butanone

Examples 1 to 16:

To prepare offset printing plates, binders of Table 1 are

- 20 mixed with the components specified there in accordance
with the directions concerning coating solutions A, E and
F (see Table 2).



20 m xed with the conponents specified there in accordance with the

di rections concerning coating solutions A, E and F (see Table 2). - 22 -
Tabl e 2: Exanple PoLymer Coating . g2 Exposure Devel oping No.
No. sol ution time (s) time (s) 1. 1 E
100 60rdble 2: E - 100 60 3
3 E 100 70 4 4 E
100 805~ —9 ' E 20 40 6
114 Al 100 55 7 13 T F .
20 40:8Example {1Bolymer CoAting - 1900posure [DebOLOping
15 _ |,’5 No. |00 No. golQtion tyme (s) Jtime\ (s)
100 8¢ .11 18 F 20 70 12
20 _ 20 - 70 13 21 E
100 ' 90 14 22 F 20 - 40 15
24 1 40 1 170 18 290 6A
100 60| Thege sol utions are whirl eg-coat edj oRfyg el ectrol yg cal |y
roughened and &nodj zed a uningn1platés whi_ch have| been treatfed hef orehand
with an aqueou$ soPution|of pélyvinyll- ph&sphonic| a¢P8. Thrugh ’&dj usting
the speed of reotat4on 5 o, the Whirleg the | ayengphi ckngss @giry) is
brqgght to aboyt 1.5 um {or all pl at ¢s. T?e pl atep are thenidri @ at 100C -
in athrough circuta- tion cabinet fgr 10 "m nutes| After exposure under la
5kWnetal haligle |@anp at|a di%- A 100 55
W, 7 13 F 20 40
8 14 A 100 50
9 15 E 100 60
10 17 A 100 80
.1 18 F 20 ' 70
12 20 F 20 - 70
13 21 E . 100 90
14 22 F 20 40
15 24 F 40 70
16 25 _A 100 60

These solutions are whirler-coated onto electrolytically

\_s roughened and anodized aluminum plates which have been

treated beforehand with an aqueous solution of polyvinyl-

phosphonic acid. Through adjusting the speed of rotation

5 of the whirler the layer thickness (dry) is brought to
about 1.5 um for all plates.

The plates are then dried at 100°C in a through circula-
tion cabinet for 10 minutes.

After exposure under a 5kW metal halide lamp at a dis-
10 tance of 100 cm and after a delay time of 10 minutes for
the layers prepared with coating solution F, the plates
are developed in a solution of '



10 " tance of 100 cmand after a delay tinme of 10 mnutes for the |ayers
prepared with coating solution F, the plates are devel oped in a solution of.

-.23 - 5.3 pbw of sodiumnetasilicate x 20 3.4 " of trisodium
phosphate x 12 H20 and 0.3 " of sodi U di hydr ogenphosphat e
(anhydrous) in 5 water, the parts of copying

| ayer which have been affected bgbm@ﬂswupene@aam ¥ cdlAY the
noni rradi ated i nage areas bg/gnd en 5f|etlei§<§@mﬂ'a§}i@5 StoVe 1denlo raqlﬁs
used,, the coating solutions 12 €d i n eﬁf:h case d t he e os reﬁand
dev&l oping times for the i ndt¥idual $hyer£° é‘m‘ﬁ‘

printing ink the printing formns thus(thydr@ds):aj:nbe used to prepare

100, 000 ?t isfactory printg,ig aneoffsed, prl nting machi ne. 15 Exanpl es

17 to 25 To prepare a pos|t|ve dry resist, binders of Table 1 are m xed
wi th the other conponents in accordance with the directions concerni ng

coating sol uti OﬂseBpaﬂﬂsCo(ese@p’iabJ Iyer’Gvhich Theoe bkt aFFected by each
case whirler- a]éﬂ]( t 0 .26, mthlck ble]?laﬂ% I ent ed aéﬁ'q'{ set

ool yet hyl ene t S HHING Be1ng zemovsd, TEaving rhe nenirradiaked i#age, (e
t hrough ci rcul caaxreaxs chéhind énrti® platees. The speed of the whirler is

regul ated so as to obtain a | ayer 25 t hickness of about 25 um As
pro\Hect i on agai nst dust and scratchl n a pol yet 1\é/I ene film is .
addhti onal |y | sFable 2e®havs obhe Abingags: uaad, Jtheycpatisg solntdonsd

W th excigisi velysed in each case and the exposure and developing times
. for the individual layers.

| g
After inking with oleophilic printing ink the printing
forms thus prepared can be used to prepare 100,000
satisfactory prints in an offset printing machine.

15 Examples 17 to 25

To prepare a positive dry resist, binders of Table 1 are
mixed with the other components in accordance with the
directions concerning coating solutions B and C (see
Table 3).

L 20 These solutions are in each case whirler-coated onto

26 pym thick, biaxially oriented and heat-set polyethylene
terephthalate films and then subsequently dried at 110°C
in the through circulation cabinet for 10 minutes. The
~speed of the whirler is regulated so as to obtain a layer
25 thickness of about 25 um. As protection against dust and
scratching, a polyethylene film, is additipnally lamina-
ted on top. ' '

As comparison, a dry resiét is prepared with exclusively
cresol-formaldehyde novolak as binder (Example 25).

30 The dry resists with the binders according to the inven-
tion exhibit a distinctly improved flexibility compared



a

cresol - formal dehyde novol ak as bi nder (Exanple 25). 30 The dry resists .
with the binders according to the inven- tion exhibit a distinctly inproved
flexibility conpared - 24 - with the_d?;i resist with novol ak. Wile the

novol ak- containing resist easily tears ifNM'the course of lamnat- ing or in

the course of folding, these disadvantages do not arise in the case of the
dry resists pr@idhedthet dry resisge width bnavelak. To Whidsarehei newpdakoar ds,

the dry resi st gontiaifVind¢eddet dadilyaear@cinPihkcdotirbe 8Fc1baThagled in

a gopmercial |y ;avai | a%_‘e |.am nat or onﬁofalgl eane%_l gr e-.hegt ed base \gm ch

conprises an i M\# &5 it bhe LAMEFL L5 0f01d1ing, Fhe ?cﬁléﬁgﬁgf‘tPg?ﬁr. o

Renoval of the nodsarisen imdthescabee cfultdeyudry registsi préparedewilbh _

exposur e gunder ﬁmrbi%e%é kWnetal halide |lanp at a distance of 110 cm
0

and, after a warting tine 10 minutes, by devel opment in the devel oper
specified in the Exanples 1 15 to 16. The resist stencils obtained in

this way have aw epespareeceireude! buydris NOthesdriaesists paatter! dhei n
the case of the el ectroplatin S%'tﬂl dug Qi gopcgf‘geﬂand'ePb Sn.&l éogs.. Boar ds
treated in thi SWHF c.ggggubg%%u n, BRISEH; g appnekRewet @
exposure and decsmgreially Bavahiabpeodemimatior ienposei ktlsaneda pirest
step, 1o el ect e BhdeMwhieH BbnpReas! LGl K1 bdded REEANd

exposur e and devel opl ng, step the conducting path 1nmage can t
tralrs

feded t o ¥hemithick cppraekayere rRemQyaliefickhe base figmcandy of
t he bared coppgioss iblerBubietfiint Aifying d¥ doldowed by eXposuee andekcui t

board i n copper_, tech-_nology, 4. t - bbS .al 1S Quilt u n ere
it s requi red 3 r{n?%%egulﬁgeéuegnt]&golflgg?fn ag?@%eg‘émp aQ: A dlgtgn&g ‘8*}
110 cm and, after a waiting time of 10 minutes, by
. development in the developer specified in the Examples 1

15 to 16. '

The resist stencils obtained 'in this way have an excel-
lent electroplating resistance, in particular in the case
of the electroplating buildup of copper and Pb/Sn alloys.

Boards treated in this way can subsequently be subjected
20 to renewed 'exposure and development. By this procedure
it is possible, in a first step, to electroplate Pb/Sn
land at the drilled holes, and in a second exposure and
) , developing step the conducting path image can then be
transferred to the still light-sensitive resist stencil.
25 Etching of the bared  copper 'with ammoniacal Cu(II)
chloride solution gives a circuit board in copper tech-
nology, i.e. the Pb/Sn alloy is built up only where it is
required in the subsequent soldering process.



-

- 25 - Table 3 Exanpl e Pol ymer Coati ng Exposur e Devel opi ng No.
7 5

No. sol ution tinmes (s) times (s) 17
20 50 18 - 9 C 20 40 19
10 B 20 90 2> - 15 B
20 45T3able 3 19 , B 10 . 50 22
22 _ C 10 50 23 23 C
1.0 30 24 25. B 50 ' 30 25 (CT)
crgsol - B 30 60 Novol ak| (CT) Conpgrative Test
Exanpl es 26 to [FX3™%r epdr M oel ¢ GIAHHNG ci r [EUiRo seirene ride veft opiigly
i ntegration, bindét% giveh i M%able 1[&%4hibay witimeasndsy |timgshds)
conmponents in |_accordance with the {directions goncerning |coating
solutions D, Ejand F (see] Table 4). After -filtratjon througf a frrter
having a pore diameter of}] 0.2 um (mllipore), thel photoresidgt solutions pre
whi rl er-coat ed jont  ‘comrelr ci al? silicofh di sks which h¥e 10 béen
provided with an 013 umthick ¢Si G2 | ayer hy oxidatioygand pglishgg as
cust omary. By, var)éi ng tjhe s1peed of fotation, t | ayer thilcknesses are
adj usted to abqgut 3% usfo 1% um The dikks thus ted arfe drP8d at
[err] for 30 mhut@®. 15 1A ter copling down fandggonditijonings in thge
defii ned at nosphere qf [ er]r] 40 - b0% relativ hU{‘g dity, Jthe fers afe
expdsed under g coffirercidlly dvail abl ¢ chrom um nask' 1 n a cqnt actVexposuf e
appar at us. 22 22 C 10 : 50
Y 23 23 C 1.0 30
24 25 _ B 50 ' 30
25 (CT) | cresol- B 30 60
} tovolak

(CT) Compérative Test

Examples 26 to 37:

To prepare microelectronic circuit elements of high
integration, binders given in Table 1 are mixed with the
5 other components in accordance with the directions
concerning coating solutions D, E and F (see Table 4).
After filtration through a filter having a pore diameter
i - of 0.2 pm (millipore), the photoresist solutions are-
whirler-coated onto commercial silicon disks which have
10 been provided with an 0.2 gm thick SiO, lajrer by oxidation
and polished as customary. By varying the speed of
rotation, the layer thicknesse_s are adjusted to about

0.9 um to 1.2 um.

The disks thus coated are dried at 90°C for 30 minutes.

15 After cooling down and conditioning in the defined
atmosphere of 23°C and 40 - 50% relative humidity, the
wafers are exposed under a commercially available
chromium mask in a contact exposure apparatus.

The exposure times are about 1 second for the layers



The exposure tines are about 1 second for the |ayers - 26 - prepared
with coating solutions B and C and about 3 seconds for the |ayers prepared
with coating solutions D and E A wai ting tine of 10 mnutes in the case
of Exanples 30, 33, 34 and 36 is followed by devel opnent in 5 t he
devel oper specified in EX | es to 16. al | ses.it ossi ble to
obtain sati sfa?fgpfrlgglsovggﬁoﬁo(?f%il%ggc’a‘gﬁ%ﬂ?s%a a?ﬂe eaf1 a}*oult uh}

- 27 - seconds fomozhs43@yeta|@repared with pokgipg ablnhlohs D

| ngobuble in B, D [R1EPnE WinRAUGEUS 02 ddthiedi il CLES!

repeat units o e genera err err I) [ rrj
0 [err] [err] FEPFP 30, 33, 34 anFePﬁ]lﬁ follpyedybynhdrvelopmep:

hydr ogensor hakhgedevieltper &Gpetiiddcdt dnp BXampled Kyltayni@up of 1-4 car bon
atons, [err]-and [err] are identical or different and denote hydrogen or

halogen atons, alkyl, alkoxy or 10 - al koxycar bonyl groups,
[err]  is dmhydldgerasesmid dsdi paseibler ;i obyaday satisfactory

resolution of image elements in the region of 1 um.




o

which is inter ularly or intranolecularly linked to a further unit of
the fornmula I, % rl”lﬁ\ast one [err] of each polynmer unit of 15
the formula I . L. de_n(%-,es_the atons requireg ]]‘zqr39

conpl eting a nononucl ear or dinucl ear carbocyclic or hetero- cyclic
aromatic ring systemand m Is 2 or 3. 20 2. The pol yner as
claimed in claiml, which further contains repeat units of the general
formula 11 * C L M S * Jerr] IClains [err] (rr)y-f[err]

i n\which [err] i s a ﬂ;n%g:en al ggen; an; Al OURy,4 S an
al Q\yMR al koxy, L Kyl ox;sl?:arﬂtﬁ)iy . ac J%S 18 11?%81[?1911; ;%:’;ill lc%)%/tféy:’ary ,ﬂ
fornyl, cyani @oluklke Haxaqueopus 6)1&#1&3&#1%-&%&9%3@%1}{?% FeHdEes a
hydrogen at om §f aKeldurertaD’ £osimydd ch can be bonded to R6, when the

latter is a carboxyl group, to forman acid anhydride. 10 3. The
polynmer ‘as clainmed in claiml1l, wherein A denotes the carbon atons required
for conpleting a benzene ring. 4. Rhe polynmer as clained in claim1,
whi ch has a nol ecul ar wei ght Wi of 1000 to 200, 000.- 15 5. The
polymer as claimed in claiml1, \ﬁ:_er@gf _md-s_}. 6. The pol yner as
claimed in claim 1, which i . _
; co (1)
N :
\"/ 1
: 0
]
— (R40 ~c~, RE
_ \/ N
‘ !
\ /
/‘ A\
r3 ' R2
5 in which
R is a hydrogen or halogen atom, a cyanide group or
an alkyl group of 1-4 carbon atoms,
"R', R* and R’ are identical or different and denote
hydrogen or ‘halogen atoms, alkyl, alkoxy or
10 alkoxycarbonyl groups,
\_/ . R is a hydrogen atom or a divalent organic group

which is intermolécularly or intramolecularly

linked to a further unit of the formula I, on

average at least one R* of .each polymer unit of
15 the formula I being hydrogen,

A denotes the atoms required for completing a
mononuclear or dinuclear carbocyclvic or hetero-
cyclic aromatic ring system and

m is 2 or 3. '

20 2. The polymer as claimed in claim 1, which further

contains repeat units of the general formula II

v i —



contai ns 20-to—100 Tol-% of units of the formula I. 7. A

r.-adi ati on-sens mhlch contains as 20 essential constituents
A) a wate ‘GNE“‘RWI ri c binder Bch is soluble in aqueous al kal i
and has phe MoXx si de groups and“B)I) a 1, 2- qui nonedi azi de or 25
2) a conbination of a) a conpound which forns a strong acid under the
action of actinic radiation and b) a conpound which has at | east one
aci.d-cl eavable GO C bond and the solubility of which in a * C L M
S % - 29 - developer is increas§¢ by ,ghe action of acid, wherein the

bi nder is a polyner as clained injany ¢f clains 1 or 2. 8. A

radi ati on-sensitive recording mateéerial !conpris- g a base materia
and a radi ation-sensitive recordlﬁé Fayer whi.ch cont&FﬁS as essenti al
constituents A) a water-insoluble poLyneric binder which is soluble in
aqueous al kali ne sol utions and has pheRolic hydroxyl side groups and 10
B)1) a 1, 2-quinonedi azide or 2) a conbination of a) a conpound which forns
a strong acid under the action of actinic radiation and b) a conpound mhlch
has at | east one acid-cl eavabl e 15 C- O C bond and the
sol ubi lity of m ethiich a devel oper is increased by the action of acid,
wherein the bigder is a pg ygerhﬁ&d‘dé’d ot 'l'ihréééﬁn htoh or ar BIRFESS

for preparlng relief images,

group,

RS is an alkyl, alkoxy, alkyloxycarbonyl, acyl,
U 5 acyloxy, aryl, formyl, cyanide, carboxyl,
' hydroxyl or aminocarbonyl group and

R’ denotes a hydrogen atom or a carbonyl group

which can be bonded to R®, when the latter is a
carboxyl group, to form an acid anhydride.
10 3. The polymer as claimed in claim 1, wherein A
denotes the carbon atoms . required for completing a
benzene ring. '

4. The polymer as claimed in claim 1, which has a
molecular weight M, of 1000 to 200,000.
15 S. The polymer as claimed in claim 1, wherein m is
2.
6. The polymer as claimed in claim 1, which
N contains 20 to 100 mol-% of units of the formula I.
7. A radiation-sensitive mixture which contains as
20 essential constituents

A) a water-insoluble polymeric binder which is soluble
in aqueous alkali and has phenolic hydroxyl side
groups and

B)l) a 1,2-quinonediazide or
25 2) a combination of
a) a compound which forms a strong acid under the
action of actinic radiation and

b) a compound which has at least one acid-cleavable
C-0-C bond and the solubility of which in a



-~

conpris TR nsitive recording material as 20 claimed in
claim38 .“. adiation with actinic radiation of such a dose
| evel that ¢he salubilrty of the recording?lgyer i n aqueous al kal

increases and the irradiated parts of the“Tayer are washed out by means of
aqueous al kal i .

developer is increased by the action of adid,
o wherein the binder is a polymer as claimed in any of
N claims 1 or 2.

8. A radiation-sensitive recording material compris-
5 ing a base material and a radiation-sensitive recording
layer which contains as essential constituents
A) a water-insoluble polymeric binder which is
soluble in aqueous alkaline solutions and has
phenolic hydroxyl side groups and

10 B)1l) a 1,2-quinonediazide or
U 2) a combination of
a) a compound which forms a strong acid under the
action of actinic radiation and
b) a compound which has at least one acid-cleavable
15 C-0-C bond and the solubility of which in a
developer is increased by the action of acid,
. wherein the binder is a polymer as claimed in claim 1.
9. A process for preparing relief images, which
comprises a radiation-sensitive recording material as
20 claimed in claim 8 to imagewise irradiation with actinic
radiation of such a dose level that the solubility of the
recording layer in aqueous alkali _increases and the
irradiated parts of the layer are washed out by means of
N aqueous alkali.



