-1- 0 065 285. The invention relates to a m xture which can

be pol yneri zed by radiation, particularly light, and which contains, as the
essential constituents, a binder which is jnsoluble in water 6n5%$c5égne or
swel I-abl e i n aqueous- 5 alkaline solutions, a photoinitiator and a ~ -~ |

pol yglycol di- nethacrylate or diacrylate. The mxture is suitable, in
particul ar, as a photoresist for the productéon.of printed circuits, -
el ectro- plating resi StThe dndregitioed relertesd rtec taumak turel whimto-celD tauct i on -
of . etched gravure printing forns and relief prin- ting forns should be

menti oned as a plalyineari Ad by ofaddmt imn,c atardricuNegsty iei-ghotr Kiargd pliditadr esi st
| acquers which are applied in the formof a solution to the supports to be
15 treated, aredrasdhsssantina lessemnttifed foginsdvii tuprttygpesa dfiroismodvicd

pol yvi nyl cinnamates (U.-S. Patent 2,690,966 and U’'S. Patent 2,732,301),

pol yvi nyl ci nndréylinfmaitdst dirs wates: bt @alud 3 pr3eie l ali hsstiy eapueous-

ci nnanyl ketone (U.S. Patent 2,566,302) and other polyners contai ning 20

ci nnamoyl gfou st Radsmeart Pat terns »1 D PRFPA d At Yo 2 R RRE Y@M di-

O fenl egungsschrift 2,111,415), allyl ester prepolyners (U S.. Patents
3,376,138, -3, ,Wyalr?at%,%zsﬁlfé’?gg’laﬁﬁf'pol yi soprenes (U.S. Patent

2,852,379 and British Patent. 892 811). 25 . A though some of these
substances are used in ﬁ?ﬁd@t’ﬁ}‘ffs l;ﬁ)’uo":t"}}rst&q]set’ sdt Lﬁarro‘ffscf“%rﬁ)rs’t &t & hem have

CET ot b SN ol W gl UL, OF Y e Lo S s
plating resists and etched microstructures. The pro-

10 .duction of etched'gravure printing forms and.reiief'prin-
ting forms shbuld be mentioned as.a'further field of.ap-
plicatioh.-

| Negative-working photofesist lacqﬁers which are
applied in the form of a solution to_the supborts to be

15 treéted, are based essentially on the following types of
'compoqnds;' polyvinyl cinnamates (U,S. Patent 2,696,966
and U.S. Patent 2,732,301), polyvinyl cinnamylidene esters
(U.S. Patent 3,549,368), polystyrehe cinnamyl ketone
(U.S. Patent 2,566,302) and other polymers'containihg

—20 cinnamoyl groups (Gérman Patents 1,063,802 gnd 1,067,219

- 'and German”Offenlegﬁngsschrift 2,111;4i5),-a11yl_ester

prepolymers (U.S. Patents 3,376,138, '3,376,139.and |
3,46é,267) and poiyisoprenes (U.s. Patenf 2,852,3?9 and
British Patent g892,811). |

25 ' iAlthough sgmé of.these-substahées are used in
industry as photoresist solutions, most of them have cer-
-tain'qisadvantageé;_ - They .fequife organic sol-

vents for development or they have a relatively low sen-



~

2 o 0 065 285 sitivitytolight. O hers have a poor
adhesion to nmetal surfaces or can only be processed to give relatjvely .
aﬂall | ayer thicknesses. Negative-workirng 1iquid photoresisq tions's

i ch depend on crosslinking by photo-initiated free-. radi cal o
pol yneri zat i 64 tdivd W¥hitn léﬁ%tbe % TS &FVien aar?"é’d'u@g@fséﬂ%aﬁonénesto uti on,
are described, for exanple, in_CGerman Patent 2,060,.575. [, T '
m xt ures menSHSHEFSSh AThEET S YalE SIRGESSAE 116 W&er{eli‘%\ﬁ s s:ajga&slon,

10 the | ayers nust be providedw th a pol yvinyl alcohol co- vering |ayer. A
further consild"é(reébl_tg‘lﬁg‘&?lseﬁﬁsi's t he tacki ness of photopol ynerizabl e | ayers,

whi ch can make contagt exposure iinpassi.bl e. g 1 1Ay Gl sl I n
Gernman O f enl egu?gssg\{ﬁ%% 1"2‘0‘&%‘,% gllsqou%edxmﬁo%esfﬁ glogn ncy t’clo<3t%f'?1%hesi on
or inprinting, .f 't e q%g%ﬂ:-' ACt M 5t le@lnal .
Gernman Of f n%@glucﬁgs%gernladf' t%’é%% dlg{sééfoﬁlb S pd;ltc%npl\cl)%llye{r}eﬁ,]zg%‘:eg m Xt ures
whi ch can advapt;agaoys)iyniediu3ed s RIS alii aatath dd asfergle mhabor esi st

| ayers, applied 20 to a plastic filmas a tenporary support. These |ayers

are transfer rﬁ%é&%%ﬁame PR forby 42T did d b dnderoPréeamti e Angh Wit h
the application of heat. For this purpose, they contain polynerizable

conpounds of b dnd |patdh NMarH 2. Weiave MANERY mhisanuyd atmentioned
di net hacryl ates of polyglycols, 25 especially polyethylene glycols, having-
14 to 23 gl ygal 4Hut Stext are sensitive to oxygen. For this reason,
10 the léyers must_beprovidedwith a polyvinyl alcohol co-
 ¥ _ vering'layer. A further considerable problem is tné'
tackines; of photopolymerizable layers, which can make
contact exposure'ihpossible.' Thus the layers described
in German Offenlegungsschfift 2,064,079 also exhibit a.
15 tendency to adhesion or imprinting _if they are exposed
in Airect qdhtact with an original. o
German Offénlegungsschrif£ 3,028,136 describes
photopolyme;izéble mixtures which can advantagebusly be
used as prefabricated, transférable photofésist layers, applied

20 to a-plastic film as a temporéry support. These layers are
transferred to the final support by lamination under pressure .
and with the application of heat. For this puréosé, they 
-contain polymerizable éompounds of a fairly high mélecuiaf
wgight, namely diacrYlateé or dimethacrylates_of ﬁolyglycbls,

25 especially polyethylene glycols, having 14 to 23 glycol units,-
in order fo prevént evaporation of the monoﬁer at tﬁe tempera-
ture of léminatioh. An influence of the type of the monomers
on the tackiness of the layer does not bééome cleér from this
document. |

The use of mixtures of this tjpe as photoresist



in order to preVent evaporation of the nononer at the tenpera- ture of
| am nation. - An influence of the type of the nononers on the tackiness of
the | ayer does not becone clear fromthis document. The use of nlxgures of ;

this-type as photoresi st - 3 - -3 - 0 065 288 98Putf

whi ch are applied as such by the user dlrectly to the support to be treated
and are dried, _has not hi- therto alne acce e i practl %iause

t he manual aﬁBFPﬁéPPSH 8PisPopLEr PYBLEEFPPNG gy%?stgf 5°FhéYs

SRR AR ko P R

er~§6I°UBI 6 M Xt ur € conprising(A) the ester

O 2oy ar 0y SR (B} 26 (LALE LD 3elelce pelaRANdE) dele Rabiut adi ene

adduct, (B) anon met'h)acrylate 10 df an oligoethyl ene or

-propyl ene gly %ﬁhcgﬁ!bﬁgo%r%@b%eEQ16e9E$9%E1H@'ﬁ%y@@@ 6% fa1bk@nzei rnet her,
which is SUIta for the manufacture of reliéf printing plates. In this

case, tacki n%%t@frefsh%turl%&msw lkayen séees snebopegentcua tpr obl em since
the layer is liquid. 15 The object of the-invention was to

provide a m x- ture vﬂ;ulqﬂmrcamﬂmuwjmsmﬂw 2 el ppd 6 daekbmitbech d s
suitable for use as dry and liquid photoresist, produces |layers with-a
non-t acky suﬂﬁ@medan@ahas-aoﬂqusem&mtmvetponwamd&gok&Q&he 28ter of a
The invention relates to a m xture which can be
hydroxyalkyl(meth)acrylate with a maleic acid anhydride/
polybutadiene adduct, (B) among.others, a di(meth)acrylate

10 of an oligoethylene of -propylene glycol having from .1 to 4
glycol units and (C) a benzoin ether, which is suitable for
thé manufaéturé of relief printing plates. In this case,
tackiness of the.unexposed layef does not présent a probiem,
since the layer is liquid.

15 The objecf of the invention was to providé a mix-
fure which can bé polyméfized by radiation and which is
suitable for use aS dry and ligquid photoresist, produces
layers with-a noh—tacky sﬁfface and has a léw sepéitivity

B :towards-okygeﬁ. |

20 Thg invention reiates to a mixture which can be
pdlymerized by radiation and which contains, as the essential .
constituents, | |
a) 20 to 80 % by weight of a copolymer of methyl methaCrylate'

and.méthaCrylic acid 6r of'methacrylié acig, aikyl meth-

25 acrylatesznuimethyl methacrylate styrene 6r écrylo—

_nltrlle which cooolymer is 1nsoluble in water but soluble

in agueous-alkaline solutions,



pol ynmeri zed by radi ation and whi ch contains, as the essential. constituents,
a) 20 to 80 % by wei ght of a copolynmer of nethyl methacrylate and

met hacrylic acid or of nethacrylic acid, alkyl neth- 25 acryl ates and
nmet hyl nethacryl ate, styrene or acryle- 4nitrile, which copoloyross 285 . ‘;\_
insoluble in water but soluble in aqueous-al kaline sol utions, 4 - AR

0 065 285 b) 0.1 to 20 % by wei ght of a polynerization initiator which can
be acti vat ed Hy Or.dditat i26n ‘akmy cleizd t 086 %ddymeeiightt ioh and rddridtatre or

methacrylate of a di- to tetrahydric al cohol, wherein 10 to 100 % 5 by
wei ght, based orvhifgd tc@tnalo%mﬁj:ﬁwadfedpéiyyrf@rqlz?é@{@ @®¥ounds, consist of a
pol ygl ycol diacrylate or - nmethacrylate. The m xture accordl ng to the

i nvention i s Ch&adiGerd? |/‘2é1¥ e ihdt FheHAYIHER Wi AR Q’I]é’t
di | at 10 d of f | |
v ogen. at om offa Colﬂ‘y)?)tugrtoﬁofﬁ%\wgi i s W 1F5§u./1 2bl e

el ectroma netlc adlatl i ch he mxture accor tothe| ventlon
i S-sensi tl%ve i ar‘ﬁ?lﬁ raéD astvggn nhabl ng ar?ler?emrod‘ly%co%lrep% (yn(?rnlgzatg at

| east that compounds, consist of a polyglycol diacrylate or di-
methacrylate.
-The mixturé according to thg invention is character-
ized in that thé polyglycol dimethacrylate or diacrylate is

10 a compound of the fofmula
R . CH
) 73

l .
('.’..2 C~Co(0O sz CH)nOOC C .CH

o

(I)
2

in which R is a hydrogen atom or a methyl group and n is
.a number fromd4 to 10ﬁ |

Suitable electromagnetié radiation,.to which thé
mixture according to thé-iﬁvention is sensitive, is any'

15 radiation having an energy corresponding to .at least that



5 - 0 065 285 of short-wave visible light. Light of. a =
wavel ength with- in the range from 300 to 500 nmis preferred, but X-ray,
el éctron and other corpuscular radiation 5 and |aser radPaffdn2&fe also
suitable for initiating the polynmeri- 5 =zation. In every case the

i ni tiator sysefnshorhrwaveevhsibbe elil gt - or LEghE| of zadweBelepREh Bt Fhad
radi ation in a known manner. Anongst the compounds of the fornula |
conpounds whi ¥h &pe péﬁgﬁcﬁrgml§Ogre@e?@@dnﬁrésthﬁggeFﬁeahlEHtRXTgaXO a
met hyl group. _The compounds are known per se and are avail able

comrer ci.al | y. elackaent 2B4 ?Bh€ﬁe°%6P9ﬁ%F}§§brédééﬁb8ﬂnd Fdt hel3fhul a |,

the m xture acc0[d|n8 to the_invention al so onta n i
relative to tRedidtd nc%ﬁ?eﬁ}SBfSﬁBtaBﬁ?y Fi 23bi éacbﬂﬁogﬁaspo YmS%ﬁer

| at h ates of dih to. tetrah | cohol
par 1 cu- 1ar1 5 Hon) abBONRSTY GONCALPY| Aok CARE BAREETal | kot i2S

acryl ates, of ,galybygrig alcobols; packi eular Ly, diby 2%8 Rp02URLEn n |

-cont ai ni ng ure ane groubs ecu ane conpounds

are particul agl f are those of the general formula Il R
R (Il) in whi éhMQngnggﬁﬁgr hydrocarbon radical, preferably a

Amongst the compounds of the formula I, compounds

which are pérticﬁlérly preferred are those in wﬁich R is
10 a methyl group. The compounds are known per se and are
N ' available commercialiy.;

In addition to the polymerizable compound of the
formula I, the mixture according-to the_inﬁention can
élso contéin up to 90 %, reiative to thé total content-of_

15 polymerizable compoun@s, of other acrylates or methacryl-
étes of dihydric to tetrah&dric-alcohols. It is particu-
lafly advantégeous to add acrylates, and especially meth-
acrylates, of pdlyhydric:alcohéls, Dartlbulanly dihydric
alcohols, containing urethane.groups in the molecule.

20: U*emanc compounas whlcn are part 1culsr1y preferred are'

| those_of the general formula II
.R -q o : | : ' =

. 1
! ; -
c—72=c :oo—f' Lo . L C!-Z—OCO—’“—\_HZ
cz~—o—[ ccx*z——x—wco—o-\’-] -CGL\"-*—X—“TH’O—O—C&
cz-z-»-bc—-o—\.ﬁz - o y CH,~0CO-C=CH,

| - (I1)

- in which X denotes =z hydroqarbon_radical, preferably a
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- 6 - 0 065 285 saturated aliphatic or cycloaliphatic radical
having 2 to 20 carbon atonms, Y denotes one of the groups [err] 5 Rand R
denot e hydrogen atons or nethyl groups,-Ré'-de- 10 notes © 0% ?8%r] or
[err], Q denotes a phenyl group or one of the groups [err] and [err], Z . .
denotes 0 or NRCURagBAoReiPRERLUFDEF FYEAP2D1PHESHC RPHéRBLesREVADRbLEr ffom
1 to 40, p denotes a nunber from2 to 20, g-denotes a number from2 to 10,
r denotes a ntifbeP FRBERPR £5°DH: a¥ddengEes18NRoPEsthenBRBBPSfrom 2 to 10.

Anongst the compounds of the fornula I, preferred conpounds are those in
which n is a nunber fromO0 tofZe%pi Hnpafsizsrar from0O to 10. Rand R are
preferably nmethyl groups. 20 - Anmongst the diol conponents used for,

the prepara- tion of the pol yh€p¥zabke uret hanes, pol yether diols,

particular]ly saturated representatives thereof, are pre- ferred. Y is thus

preferablysthe group [err] TR nwhe™®h preferred values of p are 2 to 10,

particularly 2 25 to 4. |If unsaturated diols-are used, they preferably

have 4 to 10 carbon atons Ee[zgkﬁk gnig, _For certain purposes, for exanple
emical B

for achieving specific me r¥peft’ies or higher sensitivity to

-0-CO-Q- -~ -0- and
(~CgHyq™0 CO-Q-CO0} ~C Hog=O

Y S Vs

R and R' denote hydrogén_atoms or methyl groups, R'' de-

g 10 notes 0, S, CR2 orlsoz, Q denotes 2 phenyl group or one

| ‘.of thg groups Cqqu anq Cqqu_z, Z denotes 0O or NR, n.

denotes a number from O to 20, m denotes a number from 1
to 40, p denotes a number fr§m 2 to 20, g denotes a number
from 2 to 10, r denotes a number from 4 to 20 and s de-
15 notés a-number from 2 to lO._-
Amohgst the compounds of fhé formula II;'preferfed

'j- compounds -are Fhose in which:n-is a nqmber from O to 20,

in particular from O to 10. |
| R.and R gfe ﬁreferably_methﬁl groups.

'_20 ._Amongst the diol components used-for Tthe prepara-
tion of the poiymerizable.urethanes,.pOlyéther diols,
pafticularly satufafed representatives thereof, zre pre-
ferred. Y is thus_préferably ﬁhe group (-Cszp-O%— in

which-prefefred values,of p are 2 to 10, particularly'z

25 to 4. If unsgturéted diols are used, they preferably

have 4 to 10 carbon atomé pér cdiol unit. i

For certzin purposes, for example for achieving .

specific mechanical properties or higher sensitivity to



7 ; 0 065 285 light, it can al so be advantageous to use
pol yester diols. These can be synthesized;inh a known manneg Hgonpgscar -
boxylic acid and diol units or from hydroxycarboxylic acid units. In this

respect, prefefged hydroxycar Hoxyé i &adantagélbudr €o thospolyedieh ¢icls. t0;
6. The polyester diols forned from hydroxycarboxylic acids are usually [ ! -

prepared fromjass 008s B &yREhOPEHE T MYa MEEGSN Ohanem| £roth eddéamn
H-active conpound HOC H Z-H In this fornmula, s preferably has a val ue of 2

to 6 and 10 Zdsypiefesadl ymnand oxygeni oé oot 1romemed dbxy patyesy Bic di ol s
havi ng nol ecul ar weights within the range from about 500 to 3,000 are very
suitabl e. Theapie¢panatson Dh thes poéypeet zabreferoeét paesxgdarbexylic

pol yuret hanes is effected in a manner which is known - per se, for exanple
as descri bgd acidkSarfatkose3i2Wh¥dl Qr=Grbané O f enl egungsschriften
2,064,079 and 2,822,190. For the preparation of the glycerol diester, 1
mol e of glycidyl acryTheepotygsyerdgiohet harngfafBonshy@droppcagepidiwfth 1
nol e of acrylic acid or nethacrylic acid. 2 noles of this reaction_ product
are then reac%@ﬁdﬁj@ﬁeluﬁﬁﬁélbfPﬁeH?F§6c§§ﬁﬁté?thﬂésdPVsB&?&nSP%“bgﬁd is
either a nononmer or is a product fromthe reaction of an eéc§§5-oﬁ'a -
mononeri ¢ di i 8BcParBEeoh Bhmalegrof ebnpbnEneCtivR 98mMPPHRY| BPrEeHpasé Pt he
di ol component HO Y-H_is R eviouslg:reac ed with thg desirgd ex es%dof

di i socyanat e. tPAEhES, fPEM ééPyﬁep? bﬁﬁ?BB%ugaﬁiﬁtﬁ? B€aPL 6bfRi RedFn this

reaction. , ghe nog-gntteratty gh bRg IR' geuhar veights of

: In general, polyester diols having moleéular
'weights within the range from ébout 500 to 3,000 are very
suitable. -

Thé preparétion of the p¢1ymerizable dihrethanes_

15. or ﬁolyurethanes is effected in a manner which is known
pef se, for example as described in U.s. Patent 3,287,745
6erermah.Offenlégungsschriften 2,064,079 and 2,822,190.

oy ' L For tﬁe preparation of the glycerol diester, 1

§ nplecﬁ‘glycidyi acrylate or-glyéidyl_methéerylate'is re;

20 aéted with 1moie. of acrylic abid or methacrylic ééid._
lzrmﬁes of'thié reaétion_prqduét aré then reacted with 1
nbﬁaof a diiéocyahate. The diisocyanate used is either

a ﬁonomer or is a product from the reaction of an excess
of a-monomefic diisocyanzate witﬁ aidiol component. In -

25  the latter case, the-&ioi.component HOéYQH'is prev;dﬁslj-_

" reacted with the desifgd excess of_diisocyahate} As a
ruie,'polymer—homologous mixtures are obtained in <his
reaction., .The noﬁ—unifofmity of the molééular-weights of

the diisocyanates obtained therefrom results in products



the'difsocyanates obtained therefromresults in prOducfs - 8 -

0 065 285 which have a high viscosity_quBQIe virtually nop-csystab-

| Lzabl e. The conpounds of the fornula Il and their prepa- ration and use
are described .in.,detail | | sdesk 06N Qe RAE £l PP A&t d AP D4h 700.
The tot al quefr\k}ﬁ%@q%%épo%;}lnwzasﬁ corfpounds I|5en t he nziixture acc%'?sdi ng to
t he inventioq_£§lgﬁgerally 20 to 80, preferdably 30 to 70, % by wei ght of

i

the non-vol ati1é constituents of the mixture. 10 - - - A large nunber of
substances are suitabjg. aSoRhQiRas | W 1R OF Srmli DX £X 3EMA et e’ O RepArenZzoi n
ethers or poly- - nuclear quinones, for exanple 2-ethyl anthraqui none;

acridine deriyati¥eSand Qis&Xard! € ScPNSEY! ATt L1 HnPpublished European
met hoxyphenyl acri di-ne, 9-acetyl am noacridi ne or benz(a)- 15 acridine;

phenazi ne glephtahiktveappliontesanpke70010-di - net hyl benz(a) phenazi ne,

9- met hyl benz(a) phenazi ne or 10- nethoxybenz(a)phenazi ne; qui noxaline
derivatives, for exanphe fodal dguahti tet HiDXye Pyme ri phiehy | gompoxads nin or

4' ;4" ' -di net hoxy- 2, 3-di phenyl - 5- azaqui noxal i ne, and qui- 20 nazoline
derivatives. timegehetate idbeophingi nottht oisventianded genenadhpud® of 0.1
to 20 % by weight, relative to the non- volatile constituents of the

phot opol yner i zab8@, npre¢ ferabITNne30i hde78, u¥ebly aveight upll the syntnetatipel y-

constituents of. the mixture.
10 A large number of substances are suitable as photo—
- initiators, for example benzoin; benzoin ethers or poly-
nuciear quinones, for example 2-ethylanthraquinone;
acridihe derivatives,.for example S-phenylacridine, Q;pé
. methoxyphenylacridine,-9¥acetylaminoécridine or'beﬁz(a)-
15 acridine;. phenazine derivatives, for example 8,10-di-
methylbenz(a)phenazine, 9—methylbenz(é)phenazine or 10~
methoxybenz(é)phenaéine;'quinoxaline derivatives, for
‘example 6,4',4''-trimethoxy-2,3-diphenylquinoxaline or
4',4‘f—dimethoxy-é,S—Giphenyl-s—giaquinoxaliné,gaﬁd qﬁi-
20 nazoline'dérivatives. |
;n general,.thé photoinitiaztors are added in an
amount of 0.1 to 20'%.by weight, relative to the non-
leatile ¢onsti;uents of the photopdlymerizéblé mixturg.
. Thé binders'used_are'natural or synthetic poly-
25 mers which are insoluble in weater and'are.éoluble or ai 
least“swellable in aqueous-alkaline solutions, sinéellay—
efs containing such b;ndefs.can.be-developed gsing-fhe
preferred équeoﬁs-alkaline de?elopers. Binders oI <this

type can, .for example, contain ‘the foliowihg groups:



25 mers which are |nsoluble in mater and are soluble or at |east swellable
i n_aqueous-al kal i ne sol utions, since lay- _ers containing s¢c86§3?%§rs can
be devel oped u5|ng t he preferred aqueous- 8l Ral i ne devel opers ers; of

hi s- t f ol s
0 065 bt < ougedrs, HE TR 88 e s&ults o 3G ﬁéﬁ“%@d T b as
| ft | t ‘f d
FE?FF ﬁétﬁacriﬁ%if% %?ﬁ?g &Eflns %ngﬁoo% y??rgg %%feognﬁh%%%olyners of
these and 5 si |

copol yners, n% {%ef%%%?§1a?%i%@ﬁﬂ%c#?TT%ggf{émc@d%?gmg CE%%%¥€L%?§
formed from ngt (&?C{éﬂr Oml?ff?fley Lké@ tEE-RQ@&r J\é‘tgépgﬂgn%% hyt OB él%gc&;(éate

and/ or styrene, ‘‘acry ounds as are

deSCf'bedt%“ é%mf@@rcméﬁg%ﬁe noe hétﬂéﬁﬂn8n9@3r980 %??@3%5

gener al e quantity o er 1s 20to pre to 70 % by
wei ght of t heagpgti 44easSoPimt RS, Thethy €. mdbn c“y1a+e/$@tﬁgg¥§i98 to

mononer s, binders and photoiniti- ators, the photopolynerizable m xture

al so cont ai nsacid @@ﬁépﬁméﬁéean§t@@%o1§ﬁéssaﬁ@$ﬂédlﬁPbQ'&QﬁﬁaéP&lPéeVent'ng
pol ynmeri zati on-of the nonomers in e dark, hydrogen do- nors conpounds

for decreasrn@csensalkyltmetna@ﬂygsﬁesZQndweétmﬁg ﬁgﬁﬂéérypéaétaﬁdlafs
sensitometric regul ators,
styrene, acrylonlt“lle and other compounds, such as are-
10 desoribed in German Offenlegungssohfiften 2,064,080 and
- 2,363,806.
" In general, the quantity of the binder is 20 to
80, preferably 30 to 70, % by weight of the constituents
- of the mixture. o
i5 _ In addition to monomers, binders and photoiniti-
_ators, the pho»opolymerlzable mixture also contains, if
approprlate, 'stabilizers and/or inhibitors for preventing
'.'} - : polyﬁeriZation of the monomers in the dagk,-hydrogen go-
. nors, compounds for decreasing sensitivity to oxygen,
20 wetting-agen?s,.olasticizers, Sensitometric_regulators,_
dyes &and colorless or colored pigments. '
| The ﬁydrogeh donore used are pfinoipally alipha-
ltic polyethers.' if desired, this function can alsoebe_
taken over by-the binder or by_the'polymeriiable monomef,
25 if these compouods contain labile hydrogen atome.
| The compounds aoded to decrease seﬂ51t vity fo
oxygen can qdvantageously be the dlsulfloes described in
German_Offenlegungsechrift 2,944,865.

. The preparation of the light-sensitive materials



dyes and col orl ess or colored pignents. The hydrogen donors used are .
principally alipha- tic polyethers. If desired, this function can al so be .
taken over by the binder or by the pol yméQ zabl e nononmer, 85065f 28Rese ‘! .=
conpounds contain |abile hydrogen atons. The conpounds added to decrease
sensitivity t%sbﬂggﬁhec@hxgﬁvanﬁﬁﬁﬁﬁﬂéﬁg be the ar¥ertigesigeserrbed in
German O fenl egungsschrift 2,944, 866. The preparation of the

| i ght - sensi t i 98t iR epj ¥PQwn manper. The m1Xtur¢ 18 GBBeQSBpuéan-FH%‘

m xture according to.the inv§ntlon is carried out in a Enomn manner. The
mxture is takeRTuPPRntAesBPIUVLRAR QRAYLABEEBEAPI of BPPUFEPeFrSi HHSi &P
applied to the in- .tended support by casting, sprayin di_pping.or _applica-
5 tion with rBePare SURPYHROY of AP BERG"  FPRARANER PePBADEeOqBBRERG2dr | ed.
The nature Qf . the s or nds_op, the end use @f .the Light-sensitive
el ol BOsTHES ToSherOISEERr . TBNEBNI CREDI Qlofl SoBBerPer 10°SEHBrE o1 ne,
ni ckel , alunigggﬁgiyahy.'agn1alons, it is also possible to use | ayers of
silicon dioxide, doped oxi de | ayers,  which have been grown or deposited

e o Fhes oo ppasEPPRLEBILSTenEeL L) ahgeftecell sgracebyle) or
according to ghethpvengh@DsPhedUE®E material. -
| Besideés coppef, steel,‘chromiﬁm—plated copper or

- 10 steel, zinc, nickel, aluminum or éluminﬁm alloys, it is
also ﬁossible to use layers of silicon dioxide, or doped
‘oxide layers;.which have been grown or deposited by heat,
plastic films_(polyethylene terephthalate or cellUldse
acetate) or screen printing supports (Perlén gauze or
15 nickel screens).
| The mixturé.according to the inventipﬁ produces
7photopolymerizéb1e layers which have .z high sensitiVity.
Y to light. The_layers.exhibit no tgndency tozadhesiOn_or
ER _-imprihting e&en ;t layer thicknesses of'ﬁb to 150:pm.
26 fﬁéy can be_deve;bpéd witﬁ aqﬁeous;alkaline solutions and
exhibit aﬁ excel;ent resistancé to developer. The ratio
'of thé layér.fhickness of thé'photopolymefizable layer'to
the degree.pf resoiution is 1:1 to i:2._The'shoulders of
the eXpdSed pbftions of the iéyer,_and'thus 21s0 fhermetal-'
ZSthildﬁp,_afe yirtually stréight and vertiéal at.layer
.thiqknésses of up to 1101um.
| The copying materiais_are_provided Qith an image

in & known manner, for example by contact exposure under

a transparent original. Thé customary sources of light,
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aqueous- al kal i ne -
devel oper. TH@lqé

sol utj

(8% GETEen

aq%-
e Tayer

T

5728

5

phot opol yneri zabl e | ayers mhich have a high sensitivity to light. The
| ayers exhibit no tendency to adhesion or inprinting even at |ayer
t hi cknesses of up to 150 [err]. 20 They éan-be devel oped W t4f

R Pl ER

§%$€§§u£8

FRri zabl e | ayer

o Tene gt odly LASbL Aok adnd |0y fn FpefLP SEPHAEET Sohh L erposer
- straight and yertical fﬁ.ﬁyg;pwégég?ssm 9&# &80 1&&% gtgéle%grgf%gﬁsw ng

materials are provided wt I mage 1 na kno manner,

cont act exposyy endiderof 14805 PRLEAL, OF60! 8Rbnp1 ING: Ee! ALY SRUIEES Of
l'i ght, - i%y_ © 0 0%@ 285 suc a% car%onéarc Ia%ps, xenon

| anps, hi gh-pygssHre nmer-.cury vapor |anps doped with netal halides, and
the like are used in this process. An image can al so be provi ded by neans

of laser light, for erReptepyshfdmabei 08 WRIcK habelbedhCekPPY¥EATJare
mat eri al s whi ch have been exposed are devel-oped in a known manner by

washi ng out theveneppased areaswofmbnirelaygrwayhikgnsuof the denekppsed
Sui t abl e de- vel opers are aqueous sol utions which can contain buffer.10
salts, for exanpks afimbheulapbosphaheanssofi gaieselbyero- Kudesbbe de-
carbonates or alkali netal phosphates, silicates, hydroxides or carbonates;
wetting agentveldpess apei agaedys solutions which can contain buifer

. 10 salts, for example ammonium phosphates, silicates, hydro-
, - xides or carbonates or alkali metal phosphates{ silicates,

hydroxides or carbonatesj wetting agents, dyes, optionally

whic hl

solvents are

- organic miscible with . water-

and other customary additives, and also aqueous sblutions

15 of wetting agents.

“ The mixtu:es according.to the invention aré suitj
able for the production of 'ry résist_films, relief images,
%«,. screen printing stencils and color proofing films. They can
-~ 'aISO'be‘uéed as fast-curing coating compositions, dental

20 filiing'compositions and'adhesivés and'for_the-preparation
iof-rigid, heat-stable moldings.

The.ﬁixtures are used particularlyiadﬁantageously
in a diésolved'form for the production of etch resist
layers of'electroplating resist léyers_pn metallic'sup—

25 pdrté; They_aré sditabie, above all;'for use on copper
supports, such as ére used,'fof éxample, for the'proddc-
tion'df ﬁrinted-cifcuits-and gravure prinfing férms.

'.They_cah zlso be employed advantageouély as-prefabricated

dry resist films for the same uses.



organic sol vents  which are mscible with water and other customary:
addi tives, and .also aqueous solutions 15 _of wetting agents. The m xturesg :¢
according to the invention are suit- abl &for the producti 8n068 @B§ resi st-
films, relief imges,_ screen printing stencils and col or _proofing films.
They can al so be used™astieR& 45f ifRf toatiffy CHfoS @r’r’g,Pesd"é’rﬂ aﬂgf e
filling conpositions and adhesives and for the preparation of rigid, _
heat - st abl e rfoiRf PO SRS PSP FISH REAMS S ROFIYR S é’gb]d’usl y in

a drssolved formfor th rod%gtio of. etch resist |layers or electroplating

resist | ayer SHHetHIGCRRFI 2 PUHFHE AWHAE FP KRN £TbR% al |,

tron of pri nt A SHert ok, dhe AR, e A e o he
| d 4 | cat ' fil f h '

e oved ahamatasiely & MAFHEAA LEsl Sk Iarag s

adhesi on of the exposgf Pold E{J}ﬁﬁaﬁé“%d%xss R OVre atdc?:gﬁ{fitea?n%ﬁggi%ﬂm of

during devel opment, but al so ng subsequent et'ching an

‘the support hyreliard ropdading ddudiie LHUNseOf Wi Ghithend ay&lrexhi bit

good resistance. Wen the urethane nonomers of the formula |1which are the
preferred addifrig/edy ecrus echvdriie o Xt HOGHui SHdW) By 4 Readnvantdon, i s

di stingui shed by a particularly _ _
low sensitivity towards oxygen, this sensitivity being

"10 still pronounéedeﬂmn in the case of thin layeré.. Aftef
the solutipn has dried, the layers are not tacky'and do
not become imprinted.by the originzl when in vacuum con-
tact. it is. surprising that this property is only achieved -
.by the polyprqpylene glycol esters of the formula I de-

15 . scribed above. If these monomers are replaced by the same
or an equivalehf qﬁantity bf polyethylene glycol bisacfylf'
ate or bismefhacrylateg-a tacky layer 1is obtzined.

T - :j The migturé can be applied in layer thicknesges;
of about 0.5 to 1SQ pm.  Even in this thickness, it ex-
.20 hib;ts é high éensifivity:to.;ight ahd can;in épite of
this, be develbped'rapidly with:alkaline solutions, while
haying a good-reéiStance to dé?eloper.- I< cathhérefore'
- "b;—:_ employed for the prodﬁct'ion of-electroplatir-lg.resists'. The
shoulders of the expdéed_porti&ns-of the.layérs and thus
-25 2lso the bui1dﬁp ¢f mefal.are virﬁuélly sfraight énd ver-
| tical.at_layer'thicknesses up to.;iolpm:
iﬁ some caées it can be advantageous to rendér
thé léyer even more resistant by baking prior to etching.

The examples which follow illustrate embodiments



| ow sensitivity towards oxygen, this -sédnsitivity being 100 €63 1285 onounced
even inthe case of thin layers. After the solution has dried, the |ayers
are not taclef ERIMBTHE agareRRg itepthiat ey or medothypaalthehesf £ar vidleuum | Y,
con- tact. It is surErisin that this property is only achieved by the '
pol ypr opy!| erf&SgRsAS PN it BREOBPLYME12:RIRUFPYENG dateBlals e (Y E8S A5BFE1sPt

t hese nononers,.are replaced by the sanme or. an _equi val ent quantity o
ol yet hyl endPQioRER HREBER st A SRR aET P e B B (Ro R abet Pe
obtai ned. The _mi xture can be plied in layer .thi cknesses- of_ about 0.5 to
T80 [err].  TRoliy Shfid 82 RoRRD oRE nuer B adet VS IR MR Bhlnale? |
to light an FBeSPLL R b TeS1506, | gped LaRidbyn4st h al kal i ne
solutionss aﬁﬁﬁguﬁavfng a goog ré%???aﬁgg%%bggevg%%pgrb%f} can therefore be
enpl oyed for duction of-electroplating resists. The shoul ders of the
exposed portiéﬁgﬁg ¢ e layers and thus 25 also the buildup of netal are
virtually straight ang ¥gigtibgabrat | ayer thicknesses up to 110, um {n
some cases it can be advantageous to render the |ayer even nore resistant
by baking priges topareBi bg. wdNEheXafPhese #BbTPmé Pl Fo¥méd| HBdh ahenexyl
enbodi nment s - 13 - . - 0 065 285 of the m xture according to
the invention and thethnserybetepfméthathgl pt epaiat ang otypeosopol yneri zabl e
copying materials. Unless otherw se indicated, percentages and quantitative
rati os .araoto be unger30odd)ashaedngngnuavésagé melghbtlafheebghbrofal data
given in the case of poly- : ' o

Y approx. 25,000 and an acid number of about 200,

v _ 42 parts by weight of polypropylene glycol 420 diméthf
| acrylate, o
1.3 parts by weight erhenylacridine and _
15 '0.2 part by weight of a blue dyeétﬁff obtained by coup—_.
ling a 2,4—dinitrd-s—chlorobenzenediazonium salt
with 2-methoxy-5-acety1aminb-NQcyanoethy1-N—hydroxy5

ethylaniline, in

Ny 1240 parts'by weight of butanone and
N © 20 30 parts by weight of ethanol
'was . .. spin-coated onto a phenoplast laminate sheet

clad wi£h a 35 um thiék.copper fqil such
that, after drying ét:100°C,.a:layer thickness of 80 um
- was obtained. - The sheet was exposed for 6 seconds ué;ng
.25 =2 5-kw metal helide lamp,. at_'a distance of 110_cm-bet—
ween the lamp_and tﬁe vaéuuﬁ copying fréme. The originél
used Was an e;posuré Wedge_ﬁaving 13 stéps with density
incréments bf.Olls, 2s well as a line original having
-line widths and spacings .down to 80 um.

After exposure, the layer was developed for 100



5 glycols refer to the nol ecul ar wei ghts of these conpounds. Exanple 1 A

sol ution of 66 parts by weight of a te&golyner f or med fanBEShzgé
nmet hacryl ate,” methacrylic acid -and styrene 10 (60: 30 |ng

an- aver age for ADAL ig aci bout A
200, 42 pgr'%%& y we‘y@% ofé)p/ol ypr%ﬁ%ﬁseoocg%n?oqlda dlérire acr yI \

arts by weigh e 5%?%95% | ue
Syest uf%/ obt al ne%%]ye%%t%%‘?ﬁn% a -dinit ro ch‘f orob enzenesaléelzon%)um salt
W th 2 et NOXYsRedif Qheid @l et YaROdd sty droxy- ethylaniline, in 240

parts by weight of butanone and 20 parts by weight of ethanol was .
spi n-coated onto a phewwpdrasd ¢ | e ne{@n :smé?éd ct s ¥ tdec @5 Wi lta Oh' ck

copper foil such that, after drying at [err], a layer thickness of

[err] was mbtwates, shigistigete v@se @XNOSeIh fcdh&ECONdS USiNGstrdn OF@hS kw
metal halide lanp, at . a distance of 110 cm bet- ween the lanp and the

vacuum copyi ngpXutaien ofThemnmon Qimape tverk Vasl Pat X postsed Veggn havimg 13
steps with density increments of 0.15, as well as a line original having

i ne wi dt hs awaitepacimmsrsetdwim ti0 G $H‘&‘r}gtkAfSLETfLerX:rmsan‘Bd ﬂtdsne3bay@er- was
devel oped for 100 _
conds and then electroplated successively in the follow1ng

electrolyte baths:
10 : - 1) 50 minutes in a "Glanzkupfer-Bad (Bright copper
--bath) PC" type copper electrolyte bath made by Schldtter,
Geislingen/Steige, '
current density: 2.5 amperes/dm?
metal build-up: . approx. 25 pam
15 temperature' reom temperature
2) 55 minutes in a LA lead—tln bath made by
Schlbtter, Gelsllngen/Stelge |
-, _: :current dens:ty 2 amperes/dm?
L metal bulld-up S5 jum “
20'_uemperature.f room temperature
i Ihe-sﬁeet-ekhibited no undercu#t;ng or
damage at all.
The ove“ﬁahg, or the lnclination of a =h0ulder cf
the resist layer was 7/um at a re51st web width of 138 pm,
25 tha% is to say the uppe“ edge of the reclst ehoulde*'pr03°c-
ted 7/mm over the lower edge. | - |
It-was tﬁeﬁ boesible to_remove the eoating from_
the sheet in 2 5 % strength KOH solution at 50°C, and the

_ eopper"expdsed could then be removed by etching in the



- 14 - 0 065 285 seconds with 0.8 % strength sodi um carbonate
solution in a spray devel opi ng apparatus. Five to six fully cross- Ilnked'
medge steps were obtained. The sheet waslBhen rinsed for 30 9650385 with |
tap 5 water, slightly etched for 30 seconds in a 15 %strength sol ution of
anmoni um per GRationafatetching gt @i n with water, inmrersed in 10 %
strength sulfuric acid for30 se- conds and t+hen electroplated successi vely
in the foll owing el eck¥ of§R eneramer 4P replaced by PEHmUkere iglycol

"d anzkupfer-Bad (Bright copper bath) PC' type copper electrolyte bath nade
by [err], Gei4dQ rfévéi*ﬁf%i afcfm rt@ht epRihyl o e thanp efrkag e kgt e
bui | d-up: approx. err] erature: roomtenperature 2) 55

mnutes in aq_yA"’}e%FcP‘i %‘P’ba‘?’ﬁPW’h‘ife ’S%%I%‘f‘?f%rl TEERE iyt Bt e e Bir Y ent
denS|ty 2 eres tal buil d-up: ' erature room
t enper at ure é{ye]{e%‘?b Jt’e%"?%?%ﬁeer%nu‘?t‘? H&?‘Eﬁ of ] hyéro yethyl gamage at
all. The overhegl,ga of lt@e i clénatlon% a. sh uI;:ler of I e ref(s)JC | ayer,

was 7 [err] ACHFES F %t WHh HC B THTT, DM it es%lye’f'he

upper edge of 0j eCs t he |
wgg thengposgcﬁ]ﬁ{o rerr[)v:m'bJ lc%fpél ng rorﬁglt etpe'rsnhlgee ovené] x 8% s?re%gth

KOH solution HMud&d "o @H@ifégist layer by tearing off portions of the
layer. |
10 Exémp'l‘e 2
L ' : 'A; cépper—clad sheet 'of insulating material
was coated; dried, exposed and deQelbped 2s in Examplé 1.
The sheet was then electropiated as follows:
- 1) lOO-minutes in.the copper electrolyte bath de-
_15 scr;bed in Example 1 | | |
_current density: .2.5 amperes/dm?
metal build—ﬁp: approx. 50 um
.temperature: room témperature
~ _ o 2) 10 minutes in a "Norma" fype nickel béth made
Zd _by_Schlbftér, Geislingen/Steige'
:current density: 4 amperes/dm?
metal bulld-up ' approk. 10,ﬁm :
, temperatu”e aO°C
_ | _ . 3) 12 minutes in a “Auyronex CC" type gon bath
25 mad° by Blasberg, Solingen .
current density: 1 amp_ere/drh2
metzal build—up:. appfoi._S;pm
"temperature: 40°C

This sheet also exhibited no undercutting



copper exposed coul d then be renpved by etching in the - 15-

0065285 custonmary etching nedia. |If the ggnamer is replaceﬁ(hyspnkyethylene
gl'ycol 400 dinethacrylate, by trinmethylol ethane triacrylate or by a
reaction progyctadmygerd from 1. nole of 2,2, 4-trimethyl- 5 hexanethyl ene'

di i socyanate and 2 nol es of hydroxyet hyl rret hacryl ate, | ayers are obtai ned
from which, afifepix-3 posure, the filmorigtnal can only be renpved with
damage caused‘T“Tﬁ"TeS|st | ayer by tearing off portions of the layer. -10
Exanple 2 A copper - cited rediet saefutidrs Wedd mipedratreriedmpies osed,

dried, exposed and devel oped as in Exanple 1. The sheet was then

el ectropl at ed asspbhtcvsted )orifdd anpherespliast Heatioppey a&redt olglad bat h de-
15 scribed in Exanple 1 current density: 2.5 anperes/[err] netal _
bui | d-up: 5 appiex. 59 eoppenpReil 3% um rdoick erpet aras ed@)ed O Jayrrtes in a
"Norma" type nickel bath nade 20 by [err], Geislingen/Steige current
density: 4 abipeshng¢ser¥Q8punhi bUihe cSheet wpproxeosed uier éhpeernde:

[err] 3) 12 minutes in a "Autronex CC' t{ge gol d bath - '
and was then developed for 0 seconds w;th 0.8 % strength

sodium carbonate solution. 6 fﬁlly crosslinked wedgé
-steps were obtained.
S 10 After being pretreated as described in Example 1,
| the sheet was eiectroplated as follows:
180 minutes in the nickel bath described in Ex-
ahple-z
current density: 4 amperes/dm®
15 metal build-up: 180 am
temperature: 50°C
| Thls plaue also -exhibited no unaeréutting
- - B =_or~damage at 2ll1; it was possible to remove its
coating with KOH sbiution end to etch it_with customary
- 20 etchiné_agents.
' An éﬁérhang'of the resist;shouider-on one sidequ
13 ﬁm was  found, the Tesist web width being 138 pm.
fxamnle 4
100 ml o7 tne photore515u.solutlon from EXampie'l
25 were diluted with 25 ml of butanone and 25 ml of ethyleﬁe
glycol monoe»hyl ethe¢. | | R
-USlng a Met enhelmer c&llna“lcal spraying appara-.
tus, a resist layer was applied-to a brass sheet 0.2 mm

thick which hatl been previously nickel-plated to a thick-



25 nade by Bl asberg, Solingen current density 1 anpere/an met al -
buil d-up: approx. 5 [err] tenperature 400C Thi s sheet gxggg]ted no -
undercutting - 16- (%f 285 or damage Exanpﬁ -

restst sol uthonsdggchpogd. | nkwam %e%ngetgp gpgeéggq BRYo:AePheagpLast

| ami nate sheB Wit h a coppe

(1ayer thick9§§§0}8§3[89akh sBheashaghyvas spagedn’ on-Rasegondapand vas

t hen develope secon ren i um car te

sol ution. (ﬁ'ﬁXJ%Eg 'QKeg H@gggnEEeB§ %Erﬁmo?Léh”%He 18ye Al ter

bei ng pretreated as r|be le 1 sheet ~was ef & troppated as

follows: 180 t Kk th S e ent
density: 4 a%pe?gsfFeF? %% gg%a?bﬁga g% Q EEPE E?gﬁggggtSEESHE%C Thi s

plate al sg eyhihi hedopowrRden bt hAg QasdeﬂaaedabeebbedlhleaSOp@S%'b'e to
renove its coating with KOH solution and to etch it wWth customary 20
et ching agenb%rength sodlum carbonate solution. The development time
was 80 seconds and the layer had a resistance time of 7
minutes. The resolution was about 65 um.
The test sheet. was passivated for 3 minufes ih a
10 2 % strength potassium dichromate solution and after be-
A ing rlnsed w1th wager (30 seconds), was nickel-plated for
| . 2 hours or_lfor 3 hours at 3 amperes/dm?. This deposited
70 pm or 110?pm, respecfively,'of nickel. |
" The nickel stencil was removed and
15 ‘the resist stencil was then dissolved off with acetone.
Exaﬁple'S
A solu»;on of the following composition was
. . Sphyco;mﬁ “onto a phenoplast iaminate support-clad with
2. copper ¢01l 17 | um thick, ‘such  thsat,
éO afte“ c*ylng, a laye“ thlckness of 5 pm was obtalned
6.5 , parts by weight of the copolymer descrlbed in .
| Example 1, | ; |
- 3.4 parus by welght of po‘yoropylene glycol 420 di-
| methac“ylate,
éS 0.3 1paru by weight of 9-pheny1acridine;
_O.Q75 part by weight of.the blge dyestuff frem Example_le
and | T -
0.025 part by weight of crystal violet in

26 parts by weight of butanone -and



An over hang of the resist shoul der on one side of 13 [err] .was found, .
the resist web wdth being 138 [err]. Exanple 4 100 m of hgg ngtoresiét _
solution fromExanple 1 25 were dilutedl& th 25 nl of buPa e d 25 ni \

of ethyl ene glycol nonoethyl ether. Using a Mettenheiner cylindrical A
sprayi ng app@Qa- tuPants & steighferofngs J-ed-to a brass sheet 0.2 mm
t hi ck which had been previously nickel-plated to a thick- =~ - 17 -

0 065 285 ness of 10 TFY@r rgheel WaslieHRASe i 2hHRaRtdoN thhed Sekist

| ayer was dried for 10 mnutes using an infrared |anmp (1,200 vvattsq) at a
di stance of F®Eh Momdhe aRrer ThETIRFIGAL tUfisk RS A I EmSAESihs

0. B % st POREE PSBOHUMRLLS BBrie oAl Dres ey AP B TA v &0

e about J65 HRESTHE (bt SHER ARG palld VINAF - SR 1905 10 2 %

(30" seconds) TSt el N & Yo TR i R pndily Sgfontt 10 vt

The nickel stenci | wls Fomvodany T oRRe ros SRl SRR W fandle TookR

di ssol ved of fandl kha¢euQRE ofEXRAB! @a21s of the gravure screen was 48 pm.
After being etched with iroanII) chloridé_solu—

.10 tion at 40°C (65hseCOnds), the cell wall widths obtained

R were 12 pm:measufed at the-uppep7edge, and 33 um measured

at the lower edge.

-Examples 6 - 13

Solutions were_préparéd'as in Example 5, contain-

15 1ing, instead of the quantity of polypropyiene glycoi 420

dimethacrylate (PPG-420-DMA) used in that example, mix—
_-tureS'of this dimethacrylafé with other difunctionai

3 - . and/or polyfunctional methac:ylates or acrylates.

p



A solution of the follow ng conposition was spin-coated onto a phenoplast/, )
| am nate support clad with a copper _fogl_ 17 . [err] otbeskzags such . -
that, 20 after drying, a layer thickness of 5 pmwas obtained: 6.5 parﬂg\
by wei ght of the copol yner described in Exanple 1, 3.4 parts by Vi ght \of—
pol ypropyl ene gl ycol 420 di- nethacrylate, 25 0.3 part by wei ght of

9- phenyl acri di ne, 0.075 part by weight of tWe blue dyestuff from Exanple 1

aid 0.025 part by weight of crystal violet i'n 26 parts by wei ght of
but anone and - 18 - 0-065 285 20 parts by wei ght of
et hanol . The sheet was exposed for 20 seconds with a 5 kWnetal halide _
| anp. The ori d nal Ysed was a gravure screen (width of cell walls 36 [err])
as well-as an~Tté& tlest original (ele- 5 ments of 2 - 500,um. The
sheet was devéi&ped for 35 seconds with 0.8 % strength sodi um car bonat e
sol ution. Aft@ ng devel oped, the resolution was about 10 pm and the
wi dth of cell sng 3i0f the gravure screen was 48 pm After being etched
W th |ron(IIIWDg q; soly- 10, tion at [erp] (65 secongs) the cgll wal
wi dt hs obt ai nEd™Aé e [EPF] neasured at the~upper edge Han§333 pm-
measured at the | opgr edge. -
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Exanmpl es 6 - 13 Sol utions were prepared as in Exanple 5, bont ain- 15. ing,

i nstead of the quantity of polypropyl engoglycol 420 di rethatsyl28% N A
(PPG 420-DVA) used in that exanple, mx- tures-of this dinethacrylate vmth'
ot her difungi me angl/ or pol yfunctional nethacrylates or acryl ates. 0~
065 285 -16- —20 - 0 065 285 . Exanple 14 A

sol ution of 6.5 g@ré@lﬁmgawnéwn of the terpol ymer described in Exanple
¥, 5 1.6 parts by wei ght of polyethylene glycol 400 dineth- acrylate,
1.6 parts dys wei ghdrod wlw&igxwl&ﬂengé Yo p el -ddedfagdylate, 0.1
part by weight of 9-phenylacridine; 10 0.01 part by weight of the azo
dye from Exanpl®exdmpDe 0045 part by melght of the azo dye-
5-nitro-2-[2- nethyl-4-(N-ethyl-N cyanoet hyl)-am nobenzeneazo-

benzot hi a;-,zol el.and Q)Brts mmr%bgrmmgkﬁol)jetmelmasgmml 03 rd et oel ow
in

acrylate,

1.6 parts by weight of polypropylene glycol 420 di-

methacrylate,
O.i part by weight of 9-phenylacridine,
10 0.01 part by weight of the azo dye . . from Exampie 1,

0.0045 part Dby weight of _the_azb dye 5-nitro-2-[2-
.methyl-4—(N-ethyl-N—cyanoéthyl)—aminobenzeneazo—
benzothiazdle] and

0.8 part by weight of the elastomer descr 1bed below in

15 38 parts by welght of butanone
was spin- coatbd onto a biaxielly stretched and hezt-
set polyethylene.terepnthalaue -*1lm 25 Hm thick
such | .ﬁhat, affef drying'at 100°C, a layér weighing
- 40 g/m? waé.oﬁéained. |
20 The dry resist 11m uhus prepared was laminated
at 120°C using a commer01a11y avalleable lamwnatlﬂg appa?
-ratus, onto:a preheated_phenoplast laminated sheet, clad
.wi£h ' a-cbpper foil Bs‘pm-thick; and was exposéd for.
4.$ec§nds with a commercially awﬂlaﬂe exposure'apparétus.
25 Thé original used wasia liné-ériginal having 1iﬁe widths
and sﬁacings down to,BO,mm. |
: Aftef’éxposure, the polyester fiim Waé'fémoved
and.tﬁe layer was devéloped for 90 seconds with 0.8 %

strength_sddium carbonate solution in a spray developing



15 38 'parts by meighf of butanone was spi n-coated onto a blaX|aIIy _
stretched and heat- set polyethylene terephthalate film gerr] POV
t-hi ck such that,. after. drying at Teét¥]T a |ayer melgﬁ|9§54@ g/n2 was ©

obt ai ned. 20 The dry resist filmthus prepared was |amnated at > ~

[err], u5|nga8p56ﬁ§€r0|ally avail abl e 'l aninating appa- ratus, onto a

pr eheat ed phenoplastTh%Wl%%%edw%geg%en_%bggg@f%% to fﬁﬂt%%@ekrf%Fhen%S um

thi ck, and was exposed £S5 secon comer ci al y avai |'abl e- exposure
appar at us. 225 '&% Q5 'b%' nqln ﬁ p\ﬁs 1a dn%l r 'eg.'e@aclr ? l 'brt'ﬁ Wa%t hs and
spaci ngs down to G exposure polyes n1mas removed

and the |ayer \A@%efae@p%dnm £23 %Q’an%p\@rte?d%zs %sctﬂeeﬁ@téa/%qw um

car bonat e solutlon In a spray devel opi ng 0 065 285

appar at usg ThgtshegihdVahel Mt 9URhAalLhT Qrftdirker WdLa . as descri bed
in Exanple 1 and was el.ectroplated, but was treated for 20 mnutes at 1

ampere/[err] in the Iead/drdet ebatibi v idenndéatubtingl-op obt ai ned was 10
[err]. The sheet exhibited no undercutting or damage at all. The color of

the resist wamspehaitgedl. t Thes ddler pFsIHd edgd gtemae drivhagaid.ng from
the sheet in 5 %strength KOH solution at 50C and to renove the 10 copper
exposed by etIdfmmag; Itherhe catssittdrearto eterduveg thedicanating fr'om the sheet
in 5 % strength KOH solution at 50°C and to remove the
10 copper exposed by etching in the customary etching media.
After the lead/tin'electrop;atingt especially in
baths having.é high content_(BOO g/i) of fluoboric acid,
a resist layer conteining 3.2 narts by weight of poly-
ethylene glycol 460 dimethacrylate instead of the mixture
15 of monomers descrlbed -above exhibited a pronounced golden
dlscoloratlon, a55001ated;w1th a certain Qegree 05 em—
" brittlement.’ |
Ny - : The elastomer used-wee'prebared as follows:
A, 426 parts by Weight of glycidyl methacrylate
20- and 216.parts-by weight of eéipic acid were mixed by
| stir;ingiin'a-l liter-foﬁf-necked flask, eqnipped with a2
stifrer,_a thermometer, a reflux cenaense: ahd a drying
tube, 19 7 pe“ts'by weight-of n-methoxyphenol and €.4
’ parts by welght of benzthrletnyWammonlum chlorlde were
25 added and the mixture was heated cautlously to enllnternal
: temperature of 80?0;_ A clear solution wee obtained after
'appro# 2 hours;'tnis solution was kept'at'80°C fén a.fur—' 
ther 14 hours. A"ef this time the content of free-

glyc1dyl metnac“ylgte was less than O 5 %.



After the lead/tin electroplating, especially in baths having a high
content (300 g/l1) of fluoboric acid,. a resist |layer containing 3.2 parts .-
by wei ght of poly- ethylene glycol 400 dinethacrylate instead of the

m xture 15 of nononers described above exhpbited a pronouncgdyggl dgn

di scoloration, associated with a certain degree of em brittlenent. The

el ast omer used was prepareg as follows: A %26 parts by weight of glycidyl
nEthacryIate 20 and B216 'far PTG ﬁ@l&ﬁﬁgGF Qélﬁlcoééﬂﬁmﬁéﬂé ﬁ%%é&cﬁﬁnate

Stll‘l‘lngln gorme rrer

f ked,f
t her noneter, ~a re?lu; cgﬁaéﬁ ngaﬂﬁl§§8¥§5%glprg °3gy7 pgt BtB9éﬂk?bht of
p- nethoxypheﬂ d - 4vBRLES 931@% E 1 BRAZYL bS aybagpniLym chloride
£&re™as ed¢c

were 25 adde e mX ut’i ous o ah Inteérna
tenperature AqChear S p urs;
this solutloggagga& 4 1 %rP? kg%gggfg?-lggkzbﬁsqe %gngg @ﬁ tg%egﬁls
time thescongenbpgf E'i%%oglv\é@' dyl soBt Basky! ggrevwaﬁmteeas hBany®. etbs1 -
22- do 285 B. 143 parts by weight of an olirgoneric

di i socyanat exkeoned t;ra@rrpu@.bysheﬂa di hsogyampatreuandeplle)- F14skukanedped,
havi ng an average nol ecul ar wei ght of about 2,000 and containing 4.1 %by

wei ght of | sedyanat etdroeps eAdhprepaeierl, 20Qropgisgolvedeln 308oparts by
vol une of nethyl ethyl ketone, was placed in a 1 liter four-necked flask
equi pped denser and a drying tube, and 0.87 part by weight of

| " benzoquinone and 0.85 part by volume of a solution ob-

10  tained by dissolving 6.3 parts by-weignt_of'iron(lzl)
acetylacetonate éhd 0.45 part by weight 6f triethylamine
in methyl ethyl ketone and making up the mixture to lbO
.pérts_by_volume ﬁith methyl ethyl ketone, Were addec.

A solution, in 300 pafts by volume of methyl ethyl ketone,

15 .of 31.33 parts by weight of the reaction product obtained

- in accbrdancé:wifh A was charged to the dropping fﬁnnel
and was added @ropwise in the éourée of Ao.minﬁtes to the 
S solution in the flask, Whlch was heated at 70°C and
| stirred. After stirring -or a ;urthev two hours at.30°C,

20 10 pafts by volume of ethanol_were added to the clear re-
action:ﬁixture. Disfilling off the éolvent from the'
viscous soquion gave a non—tacky fubbér—like mass which
dissolved to give a clear sqlutioﬁ in numerous organic
-solVents, e.g. tetrahyﬁrofufan, aéefone-or toluene. _The

25 reduced.specific viscosity of the product Was O.72-dl/g
(measured on 2 1 % étrgngth sélution.in diméthylformémide

at 25°C).



with a stirrer, a thernoneter, a.dropping funnel , a-con- denser and a
dryi ng tube, and 0.87 part by wei ght of benzoqui none and 0.85 part by
vol une of a solution ob- 10 tai ned by digsolving 6.3 partg pyswepght of

iron(l11) acetylacetonate and 0.45 part by weight of triethylam ne in v

met hyl et hyl ketone and naki ng up the m xture to 100 parts by vol une mnth
methyl ethyl ketone, were added.” A solution,«in 300 parts by vol

methyl et hyl ketone, 15 of 31.33 parts by weight of m m&\“& roduct
obtained in accordance with A was charged to the d d was
added dropwi sel?H"$he course of 40 ninutes to the on i A the flask,
whi ch was heated at [err] and stirred. After stirring for a - further two
hours at [err], 20 10 parts by volunme of ethanol were added to the clear
re- action mxture. Distilling off the solvent fromthe viscous sol ution

gave a non-takky rﬁbBéFIPFRewhﬁ§§ fRAcRedPsdymesdzed §yveadiekéan soHution
i N numer ous 3@8§5§c sol vent s, qé t et rahydr of uran, acetone or tol uene.
TR

The 25  redi ﬁ%%???%nﬁls%%s ofseh %#o@%%%thBenDSVZ dl /g (neasured
on al %strength solution in dinethylformam de at [err]). - 23 -
0 065 285 Clahs 120 td 80 X4 Use wéi gt can Hecisd yymsr zed MyrKedimdipn and
whi ch contains, as the essential constituents, a) 20 to 80 % by wei-ght of
a copol ymer of netdsgyhete-and methacrylic acid or of methacrylic acid,
5 alkyl methacrylates and methyl methacrylate, styrene
or acrylonitrile, which copolymer is insoluble in
water but.solublé-in aqueous-alkaline solutions,
b) 0.1 to 20'%'by weight of a polymerization initiator
which can be acfivated by radiation and
10 «¢) 20 £0380 % by weight of an acrylate or methacrylaté
.of a di- to tetrahydric alcohol, wherein 10 to 100 %
by weight, based on the total amount of polvmerizable
coﬁpounds, consist of a- oolyqucol dlacrylate or
dimethacrylate, cnaracterlzed in that the polvglycol

15 diacrylate or dlme;hacrylate is a compound of the

formula I -

_ 3 . _ i
. 1 t )
- CH_ = C-CO(0-CH_-CH) 00C-C = CH_~ . (1)

R ci, R

.

c

2 _ ' 2 'n -2

in whicth is a hydrogen atom or a methyl group and

n is a number from 4 to. 10.



acrylate and nethacrylic aC|d or of nmethacrylic acid, 5 al kyl

met hacryl ates and n’ﬂlu“”mm“ﬂﬂmum styrene or acrylonitrile, which
copolyner is insolu sol uble in aqueous-al kal i ne sol utions,; .

b) 0.1 to 20 % by Wei ght" of* a®pol ymerpaation initiator whiobscassbe o
activated by radiation and 10 «c) 20 to 80 % by weight of an acrylate or*
nethacrylate of .a di- to tetrahydric al cohel, wherein 10 to 100 % by

j ght, based on the total anmbuht of polynerlzable conpounds, consist of a-
pol ygl ycol d2acryhapelpmedimebhacrykavce eharideioefizéd Fhatmaf .t he

pol yglycol 15 diacrylate or dinethacrylate is a-conmpound of the
fornmul a | inwﬂthhCRPFélash?d?@@éﬂuaﬁoﬁftha ferAytagfeupraniifbis a number
from4 to 10, 0 065 285 2. A pol yneri zabl e

m xture as cFaFﬁea WﬁtE¥élﬁFT“pmh|ch contains a conpound of the fornula I,
in which Ris a nethyl group. 5 3. - A copying material which can be
pol yneri zed by radiati on and has a support and a polynerizable | ayer which

contai ns, sassihe gsasnbial feUstibyegIcnalan B2 Lo Ao buauBl,ant of o

copolyner of et h acr € an acrylrc acid or of

methacrylic ?SB@at%KYEnH‘E‘BQQCEyk%ﬁér@”EPHEEhiSElQﬁE?QEEXh@t €ay8lyrene or

acrylonitrile, which copolyner is insolu
which contains, as the essential constituents,

a) 20 to 80 % by weight of a copolymer of methyl meth-
10 acrylaté and methacrylic acid or of methacrylic acid,
alkyl methacryiates and mefhyl methacrylate, styrene
or acrylonitrile, which copolymer is insoluble in

water but soluble in agueous-alkaline solutions,

b) 0.1 to 20 % by weight of a polymerization initiator
15 which can be activated by radiation and
c) 20 to 80 % by weight of an acrylate or methacrylate

of a di- to tetrahydric alcohol, wherein 10 to 100 %
by-weight, based on the.toﬁal amount of polymerizable
compoﬁnds, consist of a pplyglycol_diacrylaté or |
20 | __dimetﬁacrylate, characﬁeri;ed in that the polyglycol-
-diacryiate'of dimethaé:ylate is a compound of-thé
formula I | |

-R ' CH "R
|3 -l

Ci = C- -CO(0-CH -CH ) 00C-C = CX_ (D)
)5 "2 2 "2 .

in which R is a'hydrogen atom or a methyl'group and

n is a number from 4 to-10.



wat er - but sol ubl e | I| sol utions, b) 0.1 to 20 % by wei ght

of a polynerization mm ““ﬁ whi ch can be activated by radiation -
and ‘¢) 20 to 80 % cryI ate or nethacrylate of a di- to -
tetrahydric al cohol, wherein 10 to 100./0103/ wei ght, based qn ddwe g al Vo
anount of pol yneri zabI e conpounds, consist of a polyglycol diacrylate or 20
di methacryl ate, characterized in that the polyglycol diacrylate or

di methacryl ate is a-compound of the fornula'l 25 in which Ris a hydrogen
atom or a nethyl Ay reendi 80 I acapinbey datemial eedG:laimed 25 -

0 065 285 4. A pol ynerizabl e copying material as clainmed in Claim 3,
wher ei n t he Gl ymet i 2didreimydre el wnati zablaesayef e a ahiBtk{err].

ness of 0.5 to 150 um.



