0048913 Pol yners, the rubber-elastic behavior of which does not depend on a
“sheni cal crosslinking of linear, highly polyneric nolecules, but is caused
by- a physical interaction between specific parts of gowsot® ecules, 5 are
. kBown in the art. In particular, polyurethanes containing polyether or

pol yester bl ocks have gai ned significance as el astoners of this type.

Thus, French Patent 2,324,666 describes pol yet her-urethanes which contai
units forned from 10 polyether-dlols specific | ow nol ecul ar diols
~ymatic diisocyanates. French Patent 2,313,410 describes pol yet her-
hich contain urethane groups and un1ﬂs-forned from pol yet hyl ene a
_1 4-hut ane diol and aromatic diisocyanates. Polyners of this type a
normal Iy no | onger accessible to crosslinking reactions. From German
O fenl egungsschrift 29 37 266 phot o- hardenabl e coating conpounds for
buil ding materials are known, which contaln photopolynerlzable

(meth)acrylic acid e ket ne re Lns a hot n|t|ator

phot opol yneri zabl e c%ﬁg‘ JUisES 'ar Nolihe ?’ §f Pﬁetq% %I c acid
t f t '

cspeci al | yeé’ﬁi&%éasﬁﬁ’@%"%%%@%gp%%‘ et %%55&2 P datE i oof

coatings. Leg§ghidN polymeric molecules, but is caused by a physical

interaction between specific parts of the molecules,
5 are known in the art.

In particuiar polyurethanes contalnlng polyether
or polyester blocks have gained 51gn1f1cance as elastomers
of thls type. Thus, Frepch Patent 2,324,666 describes
polyether-urethaﬁes which contain units formed from

10 polyether—diols, specific 1ow-holecular diols and aro-
‘matic diisocyanates. French Patent 2 313,410 describes
polyether—esters whlch contaln urethane groups and . unlts
formed from polyethylene adlpate '1,4-butane diol and

- aromatic diisocyanates. Polymers of,thie type are
kf[ ) 15 :normally=no-1on§er accessible to_crosslinking reactions.
| i From Getmen-Offenlegungsschrift 29 37 266 photo-
“hardenable coating compooods for building materiéié-are
known, which contain photopolymerizable.(meth)acrylic .
acid-esfers, ketone resins:and photoinifiatofs. .The |
20 photooolymerizable-compounds are'reaction_broduces of_'
(meth)acryiic acid esters of epoxy compouods and

polyisocyanates. The compounds are especielly suitable



one third of the mass of these conpounds is conprised of ketone resin and
theyes/are norral ly liquid without the addition of a solyggggqu ar e,
therefore, unsuitable for 5 wuse in the production of storable

| i ghtssensitive record- ing materials. _Uy S. Patent 3, 836,492 discl oses

(meth)acrylic acid and dicarboxylic acid diglycidyl 10 esters, further
reacted with diisocyanates, and optionally photoinitiators. They do not"

pal yneri zabl e coating conpounds. which contain reaction products of %£§§>

contai n any pol yoeri €héi ptefiscabdnase, wehehetproofnovetbngsessLesscelanpr o-

duckg. Pol yurethanes of a simlar structure are also 15 wused for the
producti on of photepohynérogabhe massrdfnghemeecombeundser iexanpbeisedr
printing plates and photo- resists. These pol yuret hanes have in nost cases
t he character ofofikebosetvehightydviBepusrei norusdiysbitusd wikbgudr ghe
normal [y used as a_m xture with 20 other conponents. These m xtures
contain, as essefd@fitienncfiausnlyeny andpatifid KAPERLEAA.bEREBLyARLEZER DY

free radicals_and has term nal | :
and an initia?oru§fi ¢R EBR BEOARFEIGReAT b tPEAPARI dhTPSS

et hyl eni_cal | y unsat yrated grou s, a binder
sehsitive record-

Pol ynmeri zabl e nifgures of.trgs type are discl osed, 0048913 - 3-
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U. S. Patent 3,836,492 discloses polymerizable
coating éompounds;which contain reaction products of
(meth)acrylic.acid and dicarboxylic acid diglycidyl
ééters, further reacted with diisocyanates, and éptionally
photoinitiétors; fhey do not contain any polymeric
binde:s and are, therefore, more or less viécogs pro-
ducts. |

Polyurethanes of a similar structure are also
used for the production of photopolymerizable recofding
materials, for exahplé,-for printing plafes and.photo—

resists. Thesejpolyurethanes have in most cases the

character of viscous to highly viscous liquids,or

solids. They are normally used as a mixture with

other components.
These mixtures contain, as essential constituents,

a compound which can be polymerized by free radicals and

"has terminal, ethylenically unsaturated groups, a binder

and an initiator which can be activated by radiation.

Polymerizable mixtures-of this type are disclosed,



for _example,.in U S. Patents 2,760, 863, 3,060,023_andé§,;ﬁﬂ;§75 The
pQ\ynerlzabIe ethyl eni- cally unsaturated conpounds scribed in these
teXxts-are | ow ol ecul ar and hi gh-nol ecul ar conpounds havi ng term nal . or
lateral vinyl or vinylidene groups, in partigular . acrylic and ’
met flacrylic acid esters of |ow nolecular or high-nolecular polyhydroxy
compounds. " - | flopr exkinpke, pRhyUesi. zRakentsrporswlBathj ch have hitherto
gainned accep- tance -are al nost exclusively photopolynerizable materials 10
basgd on such esy080,028f ahlie3¢166yPThnds, i-Thesppdymerizabde,y etthyleni-
I wW-.npl ecul ar conpounds whi ch have been enpl oyed preferentially in.

Istry. Such ncalhyeenaatuna§6d|nomppundacdesnrubeﬁnQMO@hGSﬁ'tﬂm&s are
productlon of printing plates, photoresists, that 15 is-to say etch
resi st.s and eIecl@@k@@&?ﬁﬁéare§n§tblgh-m°16§ﬁaareFP@POPﬁd@ebaWﬁM@htﬁmmﬂmal
colored. A particular group of mxtures of this type, which are used .for
t he productldﬁ o?rp%%P6F§%|¥%§yllQrugéEY;Hd?Hé BEPNPSh dngpgrticular

Franspar ent 11 oxRETELFh a8RicRPERAETYRGE) G540 BRGSI 4 HSvEHONRLa Fbur e
modi {1 o | mage. Wheen-oeheEtaycPoTBTRES ax‘é%@%%mﬁﬁiﬁi and™ GERARET to
e & TS St Ol SR A RS S i
st e O SECiss Sy e e
P - 10 based on .such ‘esters. = 0f these compounds, it is parti-
cularly the 1owamolecular compounds which have'been‘
employed preferentlally in 1ndustry. _
- Such mixtures are used in reproductlon technology
for the productlon of printing plates, photore51sts, that
15 is to say - etch'resists and electro—platlng re51sts,
,and rellef images whlch may be’ colored _
A partlcular group of mixtures of this type; which
are used for.the production'of photoresists,'is-used in
the form of a dry,'photopolymerizable layer -on a temporary .
220 support formed from a transparent flex1b1e plastlc fllm,
| the 1ayer belng laminated under pressure and heat to a
metal carrier, for example a copper plate, which is to be
- modified image-wise; the layer being emposed. there
and developed: to glve ‘a photores1st. | 'Such
25 materlals and methods of proce551ng are descrlbed, for
‘example, in ‘German Auslegeschrift 1,522,515 and German
- Ofienlegungsschrift'2,064,0796' ' | - |
| The polymerizable compounds used in such mixtﬁres

._are-frquently componnds which contéin urethane groups



0048913 -4~ and have termnal acrylic or met hacrylic ‘3 ster groups and
whi'ch can al so contain oligo-ether units. M xtures mﬂléﬁ ddntai n such CAN
ol i gomeric, polynerizable conpounds and which in nost- cases have a fﬁg;»
pakticularly 5 'good flexibility are descki hed, for exanpl e, in Gerran

O fenl egungsschriften 2,822,189, 2,822,190 and 2, 822,191, in Cerman
Auslegeschri ft @pd I5aee3tendinal Ua(ih:'y]Pait:enrsmatﬁéer?Iﬂcaadla 86Rel/2.

a i.go- ur et hane conmpounds of the type described 10 here have al so been

discl osed for t&ROEPSdeRdi whioch egntadsbccentsinnelighaethgradninsggeous
properties, as . s disclosed, for exanple, in_British Patent 1,441,108. It
wds the object Mﬁxﬁﬁﬁﬁ$hV@%?hoﬁoﬁﬁabﬁo§B§b P&EEQPEENCpoP?hﬁMﬁrababla1xtures

whi ch are dIStI<§$ISh%8315 bx ood flexibility in the non-crosslinked and.
cross- |inked SFOHROURS #adwhieh i masE cpaes ’éﬁﬁﬁb?tparﬁépylﬁBMdegr ee

Cadi at | on- p yrEITS- fﬁ%ﬁﬁﬁmr%r‘??sé%?%ﬁaaéc"%&ﬁf‘%ﬁwea Fai 8. GRImBRE
ol ubl & i n. aquesLEa YER ssé‘%f 4R BBl ieba 0bod BB kB 4,
Pheradi ati on- ot (A e G e e §§¥?¥%ﬁ§ﬁ%ﬁt 8" t%a’c%#{%%at ’
vei ght of 3,850,770 and 3,960,572. . '
- ?*Qiigo-urethane compounds’ of _tﬁe type described
o " 10 here have also been disclosed for thé production of
. synthetic elastomers-having advantageous properties, as .
is_disclosed;.for example, iﬁ British Patent_1,441,108.
It was the object of.the invention to prdpose
'radiation—polymeri;able mixtures which are distinguished
15 by good fléxibilit§ in the non-crosslinked and cross-
linked state ;nd which, at ‘the same time, exhibit a very
low degree of cold flow in the nqn;érosslihked state.
" According to ﬁhe invention, a radiation-polymeriz—
able mi#ture is érovidea,*Which contains, as.the essentia; 
20 constifuents, 40 to 70 % by weight of a binder whiéh is
soluble in.équeousfalkaline sdlutions, a sufficient
' qﬁgntity of a polymerizati&n initiator which can be
éétivafed by radiation to initiate the fadiatioﬁ—ini;iated
free-radical polymerization and 30 to 60 % by weight of
25 polymerizable acrylic of-methacrylié acid esters asd- -
which is-characterized'in that 10 tq 60 % by weight of
the quantity of thé eSters'éSmprise a'compound of fhe_'

general formula I



25 polynerlzable acrylic or nmethacrylic aC|d est erspaagowhi ch '
iNs/characterized in that 10 to 60 % by weight of the quantity .of the este
coppri se a compound of the. general formula. |l - 0048913 [err] wherein Q
a dival ent, nononucl ear ‘or dinuclear aroratfc radical which is .
unsubstltuted or is substituted by |ower alkyl groups and which can _
contain, as a Ifimking nenber, 5 a |lgqwer al kylene group, X is one of the
groups - 0- Ph- Z{thYCﬂ)anﬁoNﬂag-Nﬁqqa CH-OH Jyef 16 anC HopRG @t QN

st tut ed .phenyl¥ene .group, Z being an a kylene group having 1 - 4 carb
alonms and y being a nunber from2 to 12, dgis a hydroggn atomor.a nethyl
group, Y is an al kyl ene 10 radical having ?to 6 carbon &toms, mis a . -
nunber from4 to 50, nis a nunber from®bto. 6 and o i a nurrber from4 to
20, and that the remainder of the pol yneryzabl e esters® conprise T

| ow- nol ecul ar acrylic or methacrylic aci €gesters of diggydric or pol yhydrlc

al cohol s. 15 The poIyether-ester-urethanes of Yormula I- conpri se
rubber - el astic |i.near pol ymer s which are@®l ubl e in nRrous organic-
sol vents and niscible within wide ratios ™ th many "

| ow nol ecul ar’, . di'f unct’i onal amd pol yf unctGHnal . acryl i Ctnd nethacryllc aci d

esters. They forn1honn 20 geneous phases with nunmerous pol ymeric binders

and are wherein Q is a dlvalent, mononuclear or dinuclear aromatic
radical whlch is unsubstituted or'is substituted by lower

L "' - alkyl groups and which canucontein, as a linking membef,

._5 a lower alkylene group, X is one of-the groups‘-OQPh—Z—
Ph~0- and —OOC—(CHZ) -COO— Ph being an optlonally sub=
stituted phenylene group, Z belng an alkylene group hav1ng

1 - 4 carbon ‘atoms and y belng a number from 2 to 12,
R is a hydrogen atom or a methyl group, Y is an alkylene

10 radical having 2 to 6 carbon atoms, m is a number from 4 to

| 50, n is a number from 1 to 6 and o is é number from 4‘te 20,
and that tﬁe remainder of the~polymefizable esters
lcomprise iow-melecular-acrylicfor methacrylic acid
eeters of_dihydrie or polyhydfic alcohols.

15 . The polyether-ester-urethanes of formula I comprise -
rubber-elastic iinear polymers which are soluble in
numerdus,organic'solveuts and miscibie-within wide ratios
with.meny low-molecular,_difunctional and polyfunctional
acrylic and-hethacrylic acid_esfeis.' They form homo-

.20 geneous phases with numerous polymeric binders and are



0048813 -6- thus particularly suitable for the production of honogeneous,
| ight-sensitive negative-acting layers. It is surprising that these

el askic, polyneric urethanes, which on their own cannotgguggdispersed in

aqueous al kalis, 5 produce, in conmbination with specific acrylates and
pol ymeric binders, |layers which can be devel oped using purely aqueous,;
solvent-free or predonminantly sol vent= free devel opers. The high el asti

'andﬂfrexibility of the poly- 10 neric urethanes also makes it possible to
in the exposed state too,

preguce |ayers wehab gaerdisiLpgyi she bove al |
by good toughness andgresis?%ﬁggytﬁuég?BZFoﬁ?ratbﬁopeodycuMbﬁhogan be

utilized in the basegeheshy, anflyl{ ayid.resists, in dry and |iquid
sol der-stop masks and 15 in p??n%i%%9%+§f%§.negatl%@f@¢th&g hdyantage is
s, particularly adaptable

that the rheol ogitals beheyt D810 Spch [S_ ]

to special technol ogical r_erg%i renené@g‘f:o‘?l%?(%l R0l ymenic casetivdnas (Ir y

resi st which has'iedn qr adesisecbird Ginfod Qhd JBierial, it is possible

virtual ly. 205to suppress, even under warm s or%grese%o’rfﬂi%qws alhmlis,
ro i 3 . .

0048913 -7- p uce, in combination with specific acrylates and

polymeric binders, layers which can be developed using

u , .
purely aqueous, solvent-free or Predominantly solvent

free'developers.

The high elasticity and.jlexibility of -the poly-

10 m.' )
| éric urethanes also makes it Possible to produce layers

.which are distinguished, above'all in the exposed state
too? by gpqd toughness ang fesistance to abrasioﬁ' a .
lpréperty vwhich can be utilizéd in the case of dry’and'
L?iqu%d-resists,_ih_dry and liquid solder-stop masks ahd .
15 in printing plates. 4 fu.rl-'ther'advan'tagelis that the

:rheologipal behavior of such layers . is particulérly

:adaptgble to special technological ‘requirements

P ; . . | .

- or gxamp;e, in_thg case'of a dry resist which has been

- Processed to give_?ollﬂmaterialf,it is possible vir%ually'

20 to : 7 i
- suppress, even under' warm Storage Conditions. ~the -
- ’



.adhesi on of the border at the cut edgés which causes_so nany probl ens.

JY eparation of these polyether-ester-urethanes havi%%4%?h§lenically
unsaturated side groups is -effected 5 in_.a known-manner by reacting
Ql i gonmeric diisocyanates with speci fi c fylroxyal kyl acrylates or

met hacryl ates. The starting ¢ onents,aj.e as _follows: Fluid t
viscous, ol i gSEISEOR a&%&]r%£elﬂr%*f h@ﬁ%sé‘é%n%%$¥l\$ n"élﬁ'%%c?/%'ﬁ%?% BAd
groups of the general 1§e gornuta Il [err] wherein the synbols Q m n and
Y have the ne ?%ﬁ.?ﬂﬂ? al'ed -above. These ol igoneric, comercially =~

~4vai | abl e ether-ureth ¢ r i £.h KNGO '
- \g’r ocesses by reacting poi ﬁﬁ%& di oirgdovf?%ﬁ%%?yﬂenigtdl |éo%%/g%§t es” Lhoas )
mol ar excess. piijfhdi Hagy el CALN P RsAOTPLLHQUSI Qb | § £ONbARELD&Y

i socyanat e enélgrou S. Resi ns ‘of a viscous consisT- ency are'oﬁéalned i f

the nol ar excess d ddns .ﬂi@ﬁgéf%Z%éégﬁﬁée&If%qtﬁ@ri@%iigﬁci‘é{ﬁéﬂéQ val ue
. B. i

of nis within the range from1l to . s-acrylic aciLd ester-diols
of the gener alwifth nsgecific [leyddoepalibgl eacryiates Phavethieryratesy :

~indicated above. The el astic pol yurethanes are obtained by pol yaddition of
the conponents A and Erhe starting components are as follows: . . :
' A; . Fluid to viscbus, oligomeric, linear_gther~ -
ufeﬁhanes;containingIisocyanate end grgupé of the genéral
10- formula T o | '
| o-asiHeoo-f-o) seoN-0-NCOgT—r—(1-0), ~conn-q-1ca
ﬁhé?ein.the s&ﬁbo;s Q, m;'n and Y -have the meaning“;
'indicatéd:abo§e; . :These oligoméfic, commercizlly
L gvéi;able-ether—ureﬁhanes are prépared in acco?dgpge with.
i5 khoﬁnjproceséeé by.réééting"éolyether | N |
diols with'tolylene diisbcyanates-in-a mola; excess.
iThis éives;é mixture of.homologous oligomefs containiﬁg
';'isocyaﬁéte end-gfoups. : EB.es;i.ns of a Qiécéus.consisf—
&{  - éﬁg& afe obtained if the moiar excess iﬁ this'réacfiog
. .20 is.sélected S0 tha{ the average value of n is within

the range from 1 to 4.

B.  Bis-acrylic acid ester-diols of the general -
formula IIT o N
1 o
[?2c=c-c-o-caz-c5—cgié]2 X R

525 wherein X and R have-the meaning indicated above.
The elastic polyurethanes are obtained by

_ poiyaddition.of the components A and B.



0048913 -8- The properties of the polyners can be varied and, above al
t hei’r rubber-elasticity can be considerably inproved o48%13 nol ecul ar
pol ynmeri zation of the acrylate groups. -5 - The pol yaddition reactif
aregcarried out by known processes.. - - Theg eactions can be carried-oul
non- pol ar and pol ar sol vents, for exanple in toluene, acetone, ethyl net
ket one or tetrahydrofur&@he propeT'rte.e'lseacft ithre @ad yimerac oslre bt adhrhiyedheaid ng
‘the reaction nedia, 10and it is also advisablé to use a catalyst, for
exanmpl e tin-1| ahgwatéllortbeﬁrtmuhﬁaﬂiﬁkassmmhqa$anwbetaonsmdnqdbly
aggtronate. After the poI addi tion reactign has been carried out, the
polymers can belmBBP¥edd Myméﬁsmpﬂ@wﬂ@rsaolmerwt%@é &hg acrylate -
distillation or freeze-drying, 15 if “appropriate they can, however, also be
preci pi tated an@TPPPPered of f by stirring the reaction mixtures |nto ot her

bl 2o Se”‘éi'r?i ﬁu"éufxf‘n”"#ﬁs Smﬁslaogh;w% 180 38 oarrtnd SRR e
oI Tobl e i xer siipyp BRBESRELE,C ¢ hileeaid oy 0;%%15%2%%@‘&%1% Agtin
t he course of t bﬁa@ %asandngggg sBiQe gﬁss@&y«aimﬁg%%tgfﬁng_ |ch'

still contain t ate groups nmentioned.’above H al

tCﬁZrG?m 2 tTL‘eSSCEQBM@EV étﬁ?lsﬁ%%hy!bﬁk‘é%?ﬂea%&‘ Q:e@r%@ﬁfdrﬁfuxaéiﬂ t hey L
pl ast i

reactlon can be accelerated by heatlng the reactlon media,
o/ "dloand 1t is also adv1sable to use a catalyst, for example
B tln-II laurate, or a metal chelate, such as 1ron trlsacetyl—
acetonate. After-the polyaddltlon reaction has been |
_ carrled out the polymers can be 1solated by removing the
solvent for example by distillation or freeze—drylng,
151f anproprlate they can, however, also be preclpltated o
and flltered off by stirring. “thé reactlon mixtures into
.other llquld medla, for example methanol. The polyaddi-i
tioh reactions_can also oefcarrled out in the absence of.
K). | a solyeﬁt, by-intimately mixing_fhe cooponeots, if |
L  20appropriate with the addition of catalysts, in'spitable
-miaers, for example cam kneaders, and, if appropriate,
warmlng in the course of this process. .
Llnear, non-crossllnked polyurethanes whlch stlll
contaln the acrylate groups mentioned above, are obtalned
- 25in all cases. These polymers possess rubber elastlc

. properties and they are thermoplastlc.



004891 3 -9- Dependlng on the application, the nol ecul ar weights of the
potgur et hanes can vary within w de ranges. In general, advantageous *\\
products are obtained if the reduced specific viscositjggdRSV), neasurgd

on X% strength solutions in 5 dinethylformam de at [err], are about 0.1% to
1.4 dl/g. Products having RSV values within the range from0.2 to 0.9 dl

are preferred. Preferred average values of mare 8-20; of n 2-4, of o 5-12

and of y 2-6. 10 Qis a monoriud ear . or di nucl ear - aryl ene group
which generally -has 6 to 20 carbon atons. The aromatic nuclei can be
supstituted by |ower alkyl groups having 1 to about 4 carbon atons. | f
two aromatic nu resent se e qﬁFﬁgﬁl other or
| i nked 15 by aer%rgi S néﬁq’é 7 enlccya%g'r%rgl aﬁ'genn al'ky el\rllg‘ert &%@%v‘%ﬁng 1
to 4 carbon atong, g A Spk A e ayyl al
groups: phenyl ene toqlfu-gr%gtgﬂ% yl ene, t‘;foht yl ene dPT phen@%ene an !
met hyl - substi t utgy, z%mféﬂst Wed shihend ene eioupsduced specific

di phenyl net hane and 20 2 2 phenylpropane groups having free valencies in
the 2= 3- or 4-posiddoney hasw Nud Hur d¥ 87 B riend e doYutpmss tion. Y

Is a linear or branched al kyl ene group. Pre- ferred representatives are
ethyl ene, 1, % praimd &g srhamide at 25 ©c, are about 0.15 to 1.4 dl/g.
Procacts having RSV values within the range from 0.2 to
0. 9 dl/g are preferred
| Preferred average values of m are 8—20, of n
2-4, of o 5-12 and of y 2-6. ' |
10 - : Q is a mononuclear or dinuclear-arylene gréup - -
which generally -has 6 .to Zg'carﬁon atoms. - - The aromatic
nuclei can be-substitured by Lower alkyl groups having 1
to about 4 carbon atoms. 1f two eromatic nuclei are
present ~these can be condensed Wlth one another or linked
15 by means of a single valency or via an alkylene group
hav1ng 1 to 4 carbon atoms. = The following are examples
-kj _ of suitable arylene groups: phenylene, tolylene,-xylylene,_ -
| . naphthylene, diphenylene and methyl—substltuted and ethyl—'
: substltuted dlphen;lene groups, and dlphenylmethane and
20 2 2—d1pheny1propane groups having free velencies 1n the
2-, 3- or. 4-position of both nuclei, preferably
_ in the 4,4‘—position. | | -
Y is a linear or brancheu alkylene group.-Pre—-
ferred representatives are ethfiene, 1,2-propylene and

. 1,4-butylene groups.



1, 4- butyl ene groups. 0048913 10- Z is an al kyl ene g{%%& i.n which the
free val encies are preferably at one C atom Pr X5 groups are
nmet hyl ene groups, 1, 1-ethylene groups and 2, 2-propyl ene groups. 5

The ;phenyl ene groups attached to Z can be sub-0 stituted, for exanple; by
al kyl groups having 1 - 4 C atons, al kexy groups having 1-4 C atons or:
hal ogen at ons. Oni ngZt 4st B8 alkydgpeacesw Kin mhich dippouines heliegies

unsubstituted phenyl ene groups are preferred. 10 R_is preferably a mnethyl
group. As-alr ead?réeﬁf'%%éﬂ,%gﬂhétu RE&t &r &te «pol yuﬁéﬁi%mdarg@"mm axe
phgtor eactive co nds_in _phot opolygerizable m xtures or m xtures which
can. be polynpriz@,%§¥iﬁaaiﬁgpﬁﬁg’lh'iﬁﬁ§£€§§@f ERS P Er¥ims yrar AmMtleren
initiator which ?oﬁﬁg be activated:by radiation, particularly by light, a
pol ymeric binder® géhérfally a saturated binder and, in order to inprove the

aqucous. Sol LTI ont, conbi R88 RECRVSERS: EF oo Foeaeheda by B £ b eito" 1
net hacrylic aci dsgstfteq, for example, by alkyl groups having 1 - &4
| C atoms, alkoxy groups ha#ing 1-4 C atoms or halogeh
atoms., . Owing to their ready accessibility, compouhds
'haviﬁg unsubstituted'phenylene grouﬁs are preferred; |
-K;} _. 10 R_ié'preferabiy a methyl group. . a D
| | . " As alreadf mentioned, ihe unsaturated polyureihaneS'
are used as photoreactive compounds in photopolymerizable
mixtures or miktures wﬁith_can be-polymerized'by radiation.
In this céée, they arefempiﬁyedtwith an initiator which
15 .caﬂ be activated by radiation, particﬁiarly by'light,
a polymeric binder, generally a saturated binder and,
in order to improve the light-sensitivity and, in some
_caSes,-the developability of the layer with aqueoué
solufions, combined with other low—moiecular,acrylic

20 or methacrylic,acid esters.



——————-

0048913 - 11 - In general, the polynerizable m xture contains 20 to 100,
preferably 30 to 60, % by wei ght of poly- nerizable or crosslinkable
conpounds and O to 80, preferably 40 to 70, % by wei ¢§®$8%t3bi nders.

turn, 5 5 to 100, preferably 10 to 60, % by wei ght of the poly- neriz
compounds can consi st of urethanes according to fornula I. Suitable

| ow- nol ecul ar acrylic or nmethacrylic acid esters are the esters of thes
acids with dihydric 10 or pol yhydric—altohols, for -exanpl e ethyl ene
egcoI di et hyl ene glycol, triethylene glycol, polyethylene glycols having
molecul ar wei ghts of 200 to 1,000, 1, 4- but ane di ol , neopentyl gl ycol,

t r't met hyl ol et hane, trlnethylolpropane 1, 3- but ane d|oI and bi sphenol A/ 15

hi s- hydr oxyet hyl" et her. %eﬂ_éh@ai OWH®| 861y RErPLSb] AChYk8hPE 8BHtain
bi s- met hacryl at es whi ch con ain ur et hane groups and which are obtalnea by

reacting 2 nol ep@fta 100 QystdydbBer3d ate 60, n%tbﬁcwighe wrtiaoiyrml e of
an aliphatic or cycloaliphatic diisocyanate, for’ exanpl e 2 o

2,2, 4-trimet hyl heEinedtild or oo ssiioat e eompelmds * aﬁﬂlOabbeEO, 0048913
- 12 - The m xtures according to the present invention also contain
preferably 40 to 70, % by weight of binders. In turn,
5 5 to 100, ;ir'eferably 10 to 60, % by weight of the poly-
merizable compounds can oons;st of urethanes aocordlng
to formula I. -
Suitable low-molecular acrylic or'methacrylic
a01d esters are the esters of these a01ds w1th dlhydrlc
ié or polyhydrlc alcohols, for exemple ethylene glycol,
;dlethylene glycol, trlethylene glycol, polyethylene
glycols having molecular welghts of 200 to l,OOO,_l,h—
‘butane diol, neopentylglycol, trimethylolethaﬁe, |
trlmethylolpropane, 1, 3-butane lel and bisphenol A/
15 bls-hydroxyethyl ether. The low—molecular ols~'
acrylates and bls-methacrylates which contaln_urethane"
N o . groups and which are obtained-by reecting 2 moles of a
hydrokyalkyl acfylete or methacrylate with .1 mole of an
allphatlc or cycloallphatlc dllsocyanate, for example
20 2,2 h-trlmethylhexamethylene dllsocyanate, are also

suitable,.



binders which are soluble or at |east swellable in aqueous al kaline
sefutions, since layers containing such binders can be devel oped with the
preferred aqueous al kal i ne devel opers. 5 Binders of tH48%Vdpe can contp
the follow ng groups, for exanple: -COOH [err] and [err] CO-. T
foll ow ng may be nentionedas exanples of these: nuleateresins, polyng
formed fromN(p-tolyl- sulfonyl)-carbamc.-acid [err]- nethacryloyloxye [
esters 10 and copol yners of these and-sl#&itar nonomers with other mononer s,
styrene/ mal ei ¢ anhydride copol yners and nethyl nethacryl ate/ methacrylic
dgj-d copol ymers. Copol yners which are particularly advant ageous are those
fornmed from nmet hacryl itgeagixdurad leyptorihfary yhatmesdt andenteom\dlso contain
met hacryl ate and/ or styrene, acrylonitrile and others, such as are
described in Cepirger&hvinech egengsiubtelur &t dreadt o5l D80 eainl agusBs ghgline.
Styrene/ mai ei ¢ anhydride or styrene/nmaleic acid ester copol yners can al so
be enpl oyed sucsedutibhg, Bf@nce layerA kcendeimimpersuch ddbsieanscewrcae be
used as photo- initiators-in the m xture according to the invention. .
Exanpl es are bedevehopaikyiitbntbenpreferredn aguisous, aﬂnldamlnew_dtelwmpers.
qui nones, for exanpl e-2-ethyl anthraqui none, -~ 0048913 - 13 - ‘of "acri di ne
derivatives, 5 oBisgdargl efot h§n¢V§§rPéﬁn@Ongaénnébﬁoi@éﬂ@mwnﬂngnﬁuﬂ§,

9- acetylan1no acridine or
for example: -~COOH, "POBHZ’ —SOBH,.-SOZNH2 and —SOZ—NH-

, CO-. The following may be mentlonedcﬁ;examples of -
kji o these: maleate resins, polymers formed from N—(p—tolyl—.
sulfonyl)—carbamlc acid ﬁ—methacryloyloxyethyl esters
10 and copolymers of these and similar monomers with other
-_monomers, styrene/malelc anhydrlde copolymers and methyl
methacrylate/methacryllc ac1d copolymers.
Copolymers which are partlcularly advantageous
" are those formed. from methacryllc acid, alkyl methacrylates
15 and'methyl'methacrflate'and/or styrene, acrylonitrile'-
'and others,-auch-as'are'describeg in German OffenlegungS—
(L ' sohriften-z 064,080 and 2,363,806. Styrene/maleic
' H 'anhydrlde or styrene/malelc acid ester copolymers can -
~ also be employed successfully. . | _

20 A large number of substances can be used as phofo-

-initiators in the mixture according to the 1nventlon. v

'Examples are benzoin, alkylben201ns, ben201n ethers, mult1—7

nuclear quinones, for example 2-ethy1anthraqu1none,.



* = benz(a) acridine; phenazine derivatives, for exanple

9%%0- di et hyl benz(a) phenazi ne, 9-nethyl benz(a) phenaxi4seld or

10- et hoxybenz(a) phenazi ne, qui noxaline derivatives, for exanple 6,4",
4" -tri met hoxy-2, 3-di phenyl qui noxaline or= 13 - . :

4' , 4" -di met hoxy- 2, 3-di phenyl - 5-aza qui roxal i ne, or_quinazoline derivativeg.
- Besi des nononer®; asHdEine Aeripftives « i fenrexanple -phepyk aeridine di ng
t.o the invention can-also contai_n a nunber of.further custopary additives,
for exanpl e i nhihiR-REStRGF YRGS iRy it a¢Rtyarinecpid e t pR

Lgmont S, non- COTBR FHE] RETAENS HEEHTEbtes  EREFEAtRRY

%gsgbgl zeéir f %ﬁ?@i—%ﬁ@iﬁbﬁ”ﬁ@ %{é’fé‘?ﬁé@@ri%%ee Yﬁégﬁgi&??aéf%i n
P ; gfgtsisbn*v\ngh ot ﬁog‘é?e:‘lﬁ}oc:i%é;al mfg%‘f%ﬁ%g %%%2‘%%%%%%& ?(ge#r&%#hﬁfﬁhze
visible li-ght. 0 Xy m%’ﬁ/tgtg%ﬁg?g B%’refﬁﬁﬁhger%fs%ﬁ%%e%i%ut ’

el ectron radiE“id¥hhogﬂﬁﬂﬁﬂﬁgﬂﬁﬁifuzfﬁmhiﬁﬁﬁﬁyi _'é%écﬁhfﬁ5k§i§€b§uéﬁable-
25 . The phot opol yneri zabl € m Xture according to the invention can be
put on the mar kefuidi=sl el ddriviatdiays, nanner, in sol vents-or sol vent

m xtures and can be enployed in a variety of ways by the consuner, for

-exanpl e for the productiBesicfes|rentomsts) imndess strsd shetoirstsésorspeci al

J 10 the mixtires according to-the invention can also contain
- é:number of . further customary additives, for example
inhibitors for preventing'thermal polymerization of the
monoﬁers, hydrogen'donors, sensitbmetfic regﬁlators!-
dyéstuffs; colored pigments, hon-cblored pigments,
'15ICan: preqursors;_indicators"and'plasticizers.
| Theéé constituents should appropriately be chosen-
.in such a way that, as far as possible, they do not have
too strong an abSorption in the.actinic range of wave-
lengths which is impbrtar;t‘gfdr the initiation process.
'ZQ' "*'.. Actinic rédiafion Should‘be undefétood as-meaning'
any'fadiation_which hés-an energy co?reSponding at leaét
~to that oi short—wave{ visible light. = Long-wave UV
.radiatiohiis pérticuléfly suitabie; but eléctfon radiatidn,
- X-ray radiation and .laser radiation afe also suitable.
25 7 The photopolymerizablé mixture according to the
invention can be put on the market aissolved, in a known
' maﬂner,_in solvents or solvent mixtures"and_can be emplqyed_'
inya_variety of ways by the'édhsumer, for example for the

production of electroplating resisfs, etch resisté, special .



0048913 -14- stencils for screen printing and sol der- St%P qgsks. The
i ¥tures according to the invention can also be used 30483%3 the
production of dry resist fil ms. These are conposed of a finished
photo-resist |layer which is present 5 on & gjegnpbrary support, for éxa

a transparent plastic filnmand which is.lam nated by the consuner to the
support whi ch i sstentilst foedscoreeheprintphgt addi sajderwsieop maskiss exposed
and devel oped there, the tenporary support being renoved before '

devel oprent . -The mixtures acGbedingt icethecéndengion chs rdsenbeonsied
parti- cularly suitable for this form of application. However, it can
atM50. be producedtomn §h¢aEF@@VC§é@Pe°fndFHerﬁ§iﬁioflémﬁhesensEhﬁf@datgpylng
material on a suitable support, for_ exanple on alufmnumor zinc, for the
phot omechani cal QEPE@%G@c? o siniehed:p Ptpefﬁéiﬁﬁe%§Yﬁ6eréChféﬁ exgnphs
f 1 exogr aphi c prlntlng f ornmes al.so SU|taRIe for the I on  of

relief imged, sPfeRnt %?Pﬂ??ﬁ& SEPBHE%bsf°€o?§?mB Gofi §aF?P eg dp Retic

ik | t d d -
20 hent *f hox; bi TS a8 ERECe b e Tht aklad %o B8 RolRErI88 S, P o
cold Tlow.of theg &Qg SPESHEH: LRY 85 %Bebéeﬁ%bﬁg g? @Ehkt@@ P%QQeﬁeihﬁégﬂce of

the exposed | ayer corrosive chemca uction o

l'ight-sensitive ppieliahg 28 éﬁpagedhénd‘ a&%eoeeaortﬂwg t‘EhEh%ehlB‘cS%E"yon
s effected in a known nanner . he m Xture can be t ak en up
support being removed before development, )
Kj 100 .- . .The mixture according to the invention is partié
cularly suitable for this form of'application;.; "However,
it can also be produced Jon a factory scale in the form |
of a.presensitized copying material on a suitable support,
~ for example on aiuminum or zinc, for the photomechanical
-'15j production of offsetlor letterpréss-formes, for example
flexographic printing formes‘l' It is also suitable
. for the production of relief images; screen'printing'
s‘ten-cils, color-proofing films and the like,. Its advan—
tages become effective in all cases where good and ‘perma-
20 nent flexibility and elastlolty of the exposed layer '
together wifh low cold flow of the unexposed layer are
required as well as hlgh res1stance of the exposed 1ayer
to. corrosive chemicals.' '
Production of the light-sensitive materials
25 using'the'mithre according fo the-invention is effected
in a known manner, Thus the mlxture can be taken up
in a solvent and the solution or dlspers1on can be applied
in.the.form-of a film to the intended support by casting,

- spraying, dipping-or-.roller appiicatibn .and - the:. .



fhlanto the intended support by casting, spraying, diQM&y dr-.roller
application and t he: - 0048913 -15- |ike, .and can then be dri ed.
Thi¢k layers (for exanple layers of 250 [err],and nore) can also be -
produced by extrusion or conpression in the formof a self-supporting film

whi ch is then | agigat ednlio bR tHeMPYel driied.  ThilW baljesSymrarts for
t he m xtures which have been processed to give copying |ayers are netal s,

for exanpl e al umeRdmpl2l NGyesePRE 259 f@l ardh mPFeMcall IEANE Priudet al
alloys; screen printing stencil supports, for exanple those made of nickel

or “Perl.on gauze; bgnéxtusploas birc compressibnbdin gheoToirl ofl @ Fel-FURRGIHEhg
sur- face treatnent to the plastic filnms, for exanple poly- ester filns.

The copyi ng | ayefdlar ghéxhoded thet dewdheded o dhencuppoariner . Sui tabl e .
devel opers are aqueous solu- 15 tions, preferably aqueous alkaline

sol utions, fdf exanpl e sSuitiebde supplordls fomdhs mixdaptes edickntisoreat es

or silicates, to_which, if desired, small quantities, for' exanple up to-
10% by wei ght of PREPePTRCESSE e tor gdiviec COPVIAR J-adieTife Bilien ed@difts T03h be

added. ‘Layers ipg 20_ which the proportion of | ymeri zabl e conpounds.
consi sts mainly §FR epsﬁy@%QPWané§HGUrFégﬁﬁﬁaiﬁ&%ﬁiwlﬁﬁﬁﬂ@&qm:(ﬁrass

and other metal alloys; screen printing stencil supports,

I A sol vente and the solution or di spérsi on can be applied in the form o

for example those made of nickel or Perlon gauze; and
v 10 'plaétic'filmé,'it being possible'to give a special sur-
face treatment to the plaétic films, fdr-example poly-
ester films. R B |
The copying 1ayér$ are exposed and developed in
a known ﬁanne:, Suitable developers are agqueous "solu-
15 fiohs,.preferably aqueous alkaline solutions, fof examplé.
- solutions'of alkaline metal phosphafes, cafbonates or
. silicates, to which, if desired, small guantities, for
example up to 10% by weight Qf.water—miscible.organic_
sélveﬁts or wetting agentgiéah'bg added.  * Layers in
20 whiththé proportién of ﬁol&meriiableucbmﬁounds_consiéts_-'
méinly“of_thé polyurefﬁéﬁe§ éérresponding id;féfﬁuia I- “
teéuire a.relétiyely high proportion'of orgaﬁic solvent
fqr devélopment. -Developmenf can be effected by hand
or -in commercially available spray of-brush developing

25 machines.



r

requi-re a relatively high proportion of organic solv ﬁﬁséeé devel opnent .

Devel opnent can be effect.ed..by hand or in commercia vai | abl e spray or
brush devel opi ng 25 nachlnes 0048913 As- nenti oned ahove, the m xtur
accoﬁdlng to the invention can be enpl oyed iféo~ a very wi de variety of.

fields of: appllcatlon .. They are uséd. with particul ar advantage for tHRQe’
production of photoresﬂﬂ:memﬁmaﬁa@'ﬂbQMﬁehﬁhQNMﬁ&$uﬂ¢ﬁnﬁngndinﬁuﬁﬂwts
They are suitabl e above all for appllcatlon t o copper supports. The
excel | ent adhedihen imvention isian b cupleyes fored pATs YW FETISF 9F oves

suteessful in these preferr d apnpl i ca- forns, not. onl,y duri,n :
devel opnent , b dedidso ch-l%’sequent Ve 1Rney Wed H@‘é’h?&&?’%‘f%ﬁml ch

Enhit'tﬁggrian b& %S\tt d z?ﬁ'd Elé’: Ié’t(.ﬁl){“p?ac}'l? reo*sf pth&cof‘fetasﬁl%?é %B{&%Tﬁe form |
of sofcallegad %%ﬁﬁ?%%&‘?é%afTi'1 been %@%j§ﬂ§%551 I nce

t hey can-al rre ateonto netal’ supports to form

wel | - adhering g 7 for d ??)11%@1:%.09?% rﬁlgﬁs 1F{1611-[4533 are The

partlcularly SU|tab e as .tenpdrary supporting exanpl es whi ch

fol | ow i |1 USt r atyed1n@nt ddde s8R0 Ginte He:a@b il yTiof Wik asgsy<d pamts he
i nventiop. 20 Unless ptherw se specified, percentages and quantity ratios

are to b? underdﬂ(mﬂ; d%yf&ﬁljdriwre\wlsﬁucaﬂs:ﬂuﬁl. in these preferred applica-.

tlon forﬁs, not only durlng development, but also during

e e,

'&j g:_lo subsequent,etchlng of the support, in which the layers..
'gj o exhlblt}éood flexlblllty and resistance to-etching.
.%_ % ' f; . The mlxtures can be employed and handled partl—
;. é cularly well in the form of so-called dry resist materlals,

~ such as have been mentioned above, 51nce they can also be
15'transferred in a dry state onto metal supports to” form well--
adherlng 1ayers.. ' In this case, polyester fllms are
; -partlcularly sultable as temporary supporting films.
éu _ --:é_ The examples which follow 1llustrate individual
fi)‘- '1-  _”ymbodlments,of the mixture according to the invention.
= ' fzd_Uhless otherw1se spec1f1ed, percentages and quantlty
- ratios are to be understood as - meanlng weight unlts.
HParts by welght and parts by volume are 1n 'th° same
:rratlo as g to ml.
Example 1 |

25 A solution was prepared from.the follow1ng'
6.5 parts by wt. of a -terpolymer formed from n—hexyl;,
methacrylate, methacrylic ac1d and styrene
(60 30: 10) hav1ng an average molecular welght of -
~ approx. 35,000 and an acid number of 19?;



Parsis by weight and parts by volune are in the sane r@0i®a3 g to m .
nple 1 25 A solution was prepared fromthe following: 6.5 par
by wt. of a terpolynmer formed from n-hexyl nethacryl ate, nethacrylic.ach
amd= st yrene (60:30:10) - having an average oo ecul ar wei ght of' approx.
35,000 and an acid nunber- of - 195, 0048913 -17- 3.2 parts by wt. of
pol yet hyl.ene gl3@| Atk reef haer )’dﬁt;ﬁolﬁeﬁlyléh@étgl}bb’ow&o@fdizﬁgtﬁééf%fgfé
descri bed below, 0.1 part. by wt. of 9-phenyl acridine, 0.0 part y ?
W~ of an azo dy&St ufgambt dned byoL otk -eTastomer dé§cPibed below,
24-di nitro-6-chl orobenzenedi azonium salt with )
2- met hoxy- 5- aclyll anipartN- dyandet f -Nphyehyikyacetddheniline, 2.5 parts
by wt. of nethyl ethyl ket one and 3 parts by wt. of ethanol. 10
The el ast oner &Bpank e érdiasofcancmso dyestuff /0Btatmed bpycowbl-of
glycidyl nethacrylate and -216 parts by wt. of adipic acid were m xed by
stirring in-a 1 1iterdl®@ St ~hflonnkenzened lezoniwer sakt
t hernoneter, a reflux cqQndenser and drqu&atube and, 15 after addlng
19.7 parts by wt. of Y-kt %kﬁQsNtﬁN%%OGEhYbeﬂsz roxy-

triethylannDniun1ch|or|d%anlllne
N ?

2.5 parts by wt. of methyl ethyl ketone and

| 3 'parts by Wt.=0f?ethanol;
EJ ' 10 The elastomer used was prepared as follows: - -
A. 426 parts by 'wti} of -glycidyl methacrylate and

216 parts by wt; of adipié_acid were mixed by stirring in
a 1 liter four-necked flask, equipped with a stirrer,‘a
' thermometer, a reflux-condenéef and'a dryihg tubé,-and,
i5 after adding 19.7 parts by wt. of p—methoxyphenol and -
6.4 parts by wt., of benzyl trletﬁylammonlum chlorlde,

- the mixture was heated_cautlously to an internal tempera-

ture of 80°C,.'* -A clear solution was obtained after
Y, approx. 2 hours, and this was kept at 80°C for a-further
e 20 14 hours. " After this time, the content of free

‘glycidyl methacrylate was less than 0.5%.
B. 143 parts by wt. of an.. oligome?ic diisocyanate
of the formula II indicated above, ‘Qbeing the tolylene

radical and Y being the 1,4-butylene radical and which had a mean
25 _molecularl weight of about 2_,000 and an isociyanéte group content of
4.1 % by wt. (Adiprene L 100), dissolved in 300 pmts by vol. of
methyl ethyl ketone, were placed in a 1 liter four-necked flask
equipped with a stirrer, a thermometer, a dropping funnel, a con-

denser and a drying tube, and 0.87 part by wt. of benzoquinone and 0.85



the_m xture-was heated cautiously to an internal tenp@48S18ure of [err].
A\ef ear sol ution was obtained after approx. 2 hours, and this was kept a
[err] for a further 20 14 hours.: ﬁﬁteg this time, the content of

frée glycidyl nethacrylate was |ess than 075% B. © 143 parts by mﬁ

ol yl ene radi calPang Pheroh: (0 3, S0 bphret PER 84T B kR AR AR 85 o
25 i ecul ar velghiSiatout & OQPo&nfggOaAéegxagaksngfte 0Bt 65" gg%tA' 1 %

by. wt. (Adipren drssol ved T n y Vo neth
ketone, were pl gpdediy ]?:E"%ﬁ{e%ﬂ&'iaxﬁfﬁ&eﬂnfﬂné%ﬁgfqétﬁgidk@‘t%eaaﬁh' rrer,

a thernoneter, a drop unne a” con- denser an I ng tube, and O. 87

part by wt. of bedzoes gp§§ts pP0¢8913witB- mé@h&l B%h?&'ke%&n@

sol ution prepared. by dlssoIV|ng 3 parts by wt. of iron-I

acet yl acet onag e e Caddedart byAwsoDlitieh bfl§lh358phﬁeslhyHWEDYbfethﬁ|

ket one and naking up to 100 parts by vol. with nmethyl ethyl ketone, 5 were
added. A satedctiomfpBddEdt pabtaihgdwin atcbhdaneacwith Ar aruZ00
obtained in accordance with Ain 300 parts by vol. of nmethyl ethyl ketone
was filled into pamtsirpproy. fofineéthyd mlayédheuoueopwsséll rdt Aatootdhse
of 40 mnutes, to the solution in the flask, which had been 10 heated to 70
C and was stirre&ropping sfwanekiand | wystaddads dreR¥iSewoiRolthe §OUBSECOL10

arts b ol . of, et han
P M A 40 mfhu{es, to the solutlon in the flask, which- haﬂ been

O ]1) heated to 70°C. and was stlrred - After stlrrlng for
- a further two hours at 30 c, 10 parts by vol of ethanol
were added to the clear reactlon mlxture. _Dlstllllng
. off the solvent from the viscous solutlon gave a.non—
adhesive, rubberlike mass, which was soluble, giving a
15 clear solution, in a_lérge number of organic solvents,
such as tetrahydrofuraﬁ, acetone.or toiuene. The
_reduced specific viscosify of the product was 0.72 dl/g
(measﬁred on a 1% sfrength solﬁpion in.dimethylformamide_
at 25°C).. |
zb This coating seiution #'a_s applied by epin—coa’eing onte ‘_a'
biaxially stretched and thermofixed polyethylene tere-
fhthélate fiim 25 um thick in such a way that a layé.r
-welght of 45 g/m was obtalned after drying at 100°¢C.
The resulting dry re51st film was laminated at
25 120°Q,.using a commercizlly available laminating device,
toa phenoplast laminated sheet backed with a copper .
foil 35 Qm thick, and was exposed for &4 seconds
- using a commercially available exposure apparatus (oﬁtput~

5.xW).  The image used was z line original which had



were added to the clear reaction mixture. Distildogygopsf the sol vent
f ke t he vi scous sol ution gave a non- adhesive, rubberlike mass, which
soluble, giving a 15 clear solution, in a_afge nunber of organic sol ven

such as tetrahydrofuran, acetone or’ tol uene. The reduced specific
viscosity of t hgla@oq,g_gtth\gaén@ 1?195e‘¥v/a€13( RRARH & 6t (@ 1% strength sol uti
in dinethylformamde at [err]) This coating solution was

appl i ed by spin-coati ng Agried @_ o@(ir@'ﬁ 1 RfIshartandr e rvies | 88 pp
pol yet hyl ene tere- phthalate film 25 [err] thick in such a way that a Iayer

wgight of 45 [eofff ans dheailegeraes dbveluped DG ©.Fhestmwmngth ngodivm
resist filmwas |am nated at 25 [err], .using a commercially avail able

| ami nati ng devi cerbpuoakephermipitism | aﬁ’nmat@l] steeondmckionl vé t hspraypper

foil 35 [err] -thick, and was exposed for 4 seconds using a
comerci al | y%v@ﬂoéﬁ@lsé%kposure apparatus (output 5 kW. The i mage used
was a |line original which had 0048913 - 19 - line wdths and intervals

down to 60 [err]. After I8€pSRGEE vase HASRS WGt i1aR Water rfopetl osgcenis,
the layer was dey

seconds in a spf lop%ﬁ&cg:?s&rn %%)%tnrstﬁ%g{" .sodﬁqn%%%oﬁrlﬁrﬁ%%o%t%ofﬁ%?rw
seconds, ' strength solution of ammonium peroxydisulfate and was '
then electro-plated successively in the f0110w1ng electro-
10 1yte baths: - .. | )
1. - 40 minutes in a type "G1anzkupfer—Bad" copper
electrolyte bath made by Schlotter, Gelsllngen/Stelge.
current density 2.5 A/dm
metal build-up approx. 20 pm
+15 2. . 10 minutes in a tyﬁe "Norma"'nickél bath made by
Schlgtter, Geislingen/Steige: '
cufrént density 5 A/dm2
imetal bulld-up 10 um '
_ 3. 10 mlnutes in a type “Autronex ccu gold bath made
\f{_._ 20 by Blasberg, Solingen:
current density 1.0 A/dm2
metal build-up 2.0 pm.
The eiectrolytic patternﬁiroduced on the.sheet
" exhibited no‘sub—layer phenomena or damage at ény point,
25 This sheet could be stripped in a 5% strength KOH solu-
tion at approx. 40 - 50° . The copper exposed in this
way can be removed by etching in customary etching agents.

- - This example was carried out as follows on an

industriai scale: ' N



subj ected to incipient etching for 30 seconds in a 15% strength solutio f
axrDNni um per oxydi sul fate and was then el ectropl ated 864883%3ively in th
following electro- 10 lyte baths: 1. - 40 minutes in a type .
"@'anzkupf er - Bad" copper el ectrol yte bat h—=n&fe—by Schlotter, )

" Geislingen/ Steige: - current _density 2.5 [err] _nmetal bujld-up approx. .20 -
pm 15 2. 10 mi nut &s PoA Ve stipse FiNgy web dildk &m peide Hﬁfg OCRF&'S&HQ%&H,

T0. minutes in a EPBEE HAtoReFOBRIGH ®lh it MARPOR FTHARGEAped above,
SO, R ) A M Sl o
e o o 385, A BB 125 et G % 1L BRES i 8 6
o S22, VEIPLSHSUE TG RuptaIch e, 0o, JBY Bostsy
A pol yester fil mraeh %ia&scm%e‘da%a%o%tﬂmsiwa large roll, The
large roll was then cut up by means of a-slitting machine
into manageable resist rolls having a width of 45 cm-and
a web length of 50 m, i: Aﬁ optimum winding'tensidﬁ was
'k~) ' 10 set in order to ensure'that the roll was built up uni-
formly, iaYer for layer, dﬁer the supporting core and did
not slip sideways, that;is to say did not telescope.
Rolis produced in this wa& were stored in a drying cabinet
at s0%. o | |
15 | Even'éfter storagé times of more %héﬁ 12 weéké,.
“the aut edgeé of the rolis were unaffected and were
.completly free from emergence of resist which would lead
_to:sticking. .. This dry resist. could be processed in
the same manner asfabove.wg
20 : The'dry resist described anve'was very'elastic.
. and flexible, even when overexposéd.ld'times, thaﬁ is
' to'say after'ho_seconds expasﬁre‘in thé ekposure apparatus
1described. ;: An exposed'resist strip éan;.for exa¢pié,
be bent through 180° several times at room temperature
'25' without the bent area tearing. .The resist can be-
éxtended by a factor of 3 to A by stretching. This
behavibr_is important, for example when manuélly retouch-
ing finished'printed circuit boards. ~Flexible resists

are also required for the manufacture of through-hole



coated With'a solution of the conposition indicated above, using a sl ot

dine; - After

passi ng through a drying zone, the r%%ﬁ%%i?ayer had a

t hi ckness of 38 [err], and it 5 was covered with a pol ypropylene fil
The.dry resist filmthus produced was storectbr a large roll. - T

| arge roll was t

chi ne into manag

resist roll 3 haPB‘%e?\tﬁi%?%l%sm .C%r%?g- %Ri'lﬁte%eiffn n th of 50 m I iA.n
Ui 1t upuni - For 'y 1 A e agsbaed Rt Eb o Tet ey cthke h_“%?fam
were stored in 'ya'g:rrhy:S%S&%ab%ﬁ%]%&qr%ém??iﬁﬁsei?pgwm}k So%r/ﬁwgﬁgelr{%%olr:g\é\ay

s{iLp sideways,

times of nore t
‘were.completly

iE%\E%aﬁkstéﬁaﬂaﬂgﬁﬁ%gﬁ%fﬁntfﬁérﬂ&é dﬁﬁégﬁynaffeqﬂﬁgﬁand

ree fromenergence o Si st which wou to sticking.

This dry resisst pepishd die wilsd Rt irh i SRMBEBHNeS 251 RPONe. agPropriate

The dry resist

descri bed above was very el astic and flexible, even en

overexposed 10 trgwmedvitipattdst toristinadl taid Aulsesqisist Bx pdswe Poping heith
exposur e appar atus descri bed. An exposed resist strip can, for exanple,
be bent throughOL&30 ssmergtih tsoddumtcarmnd besoitieon 25  wi Theudetékobent

area-tearing.
st ret chi ng.

The resi st can be extended by a factor of 3 to 4 by
refiistangeawas then mporkeast five ekkikmed ethh edevehophéeyt

retouch- ing finished printed circuit boards. . Flexi bl e resists are
al so required fddmehe manuf actureof through-hol e : '

Example 2
' The solution-described in Example 1 was spin-coated

onto- a phenoplast laminated sheet having a backing of

copper foil 35 pm thick in such a way that a dry weight

of 37 - 38 g/m® was obtained. ~ The sheet was then dried

for 3 minutes at iOOOC_in a circﬁlating air ‘drying cabiret.

The sheet thus produced was.treated further in gomplete

_analogy with Example 1, but using a line original having

O - 10
' 15. |
\J - 20
25

line widths and intervals down to5pm. = VWhen exposed
in this way difectly through the l;ne original, which
acted as an exposure mask, without a PET intermediate
£ilm, electroplafed'tracks were resolved, with sharp out-"

lines, down to a width of 25 pm.

Example 3

The procedure'fdllowed was as in Example 1, using
0.7 part by wt. of the product described in the following
text instead of the elasfomér used in Example .1:

177 parts by wt. of the diisocyanate indicated in

Example 1 under B in 250 parts by vol. of methyl ethyl |

ketone were_initially placed - in a 1 liter three-necked



0048913 - 21 - plated circuits ("Tenting process"). The | ayers described,
meke it possible to resolve, with sharp outlines, |ingmgfi:a wdth of 80
[err]; the resist flanks stand upright on t he. base copper. This 5
behavi or was denonstrat ed by exposure u5|ﬁg Tappropriate resol ving teg

ol ot o, a”d-s”?iégﬁictshéa?%i' S A oy 2 e e e
pi ne cont od ont & SUHRERSRPACE PANLRE: s 'sﬁ%&ﬁe%éina%é\%fﬂ% We%» ESbher
obtained 9 %P&“?tm,ﬁa#“%%??eg%“@ "0-Ronness B 165 e#‘ﬁrgn-

Ci rc_ul"ati ng air i’ﬁyhﬁgt BicR&na %g_ed 4R, '"U t her
ﬁi P uf u ng a aV|nga q1

in-conpl ete ana ogy Wi t i ne drlglnal

wi dths and iat ersbih%z.@ﬂ"‘@ft Q:@llé"fhglamln\éhﬁ@x %Pé‘%‘?ﬁﬂd RN 248)% Werr‘aecgd)ded.
through the line original, acted as an exposure nmask, .w tho

PET internediate film afgerr ¢hliat edlurtdeks hadr deees blegRd o fémr £} Out -
lines, down to a width of 25 [err]. Exanple 3 The procedure foll owed was as
in Exanpl e 1, usbiigt2bn 6f74Haft pabtswby eft.t ke @r,Qdbdts-désc(i-bedroxsy-Bhe
fol |l owi ng

methaoryl_oyloxy—-propoxy ) —phenyl] —propane , @ commercial product
(C theoretical: 67.97%; C found: 67.9%; H theoreticaiz'..
K#; 10 7.03; H found: 7.1%; OH number theoretical: 219; OH
| o number found: 216; Br number-theoretical: 62.5; Br number .
found: 65) in 150 parts by vol, of methyl ethyl ketone
was added dropw1se to the solution ln the course of 30
'mlnutes and the reaction product was kept at 65 - 70°C
15 for 2 hours; 5 parts: by vol. of alcohol were then added.
Diétilling off the solvent gave a dry, elastic rubber, |
.wnich-would dissolve again’in methyl ethyl-ketone'and
" other organic oolvents, such as;ﬁoluone and-tetrahydro—
_ fnran. . The product had'a reduced.épeoific viscosity
= . - 20 of 0.68 d1/g (measured on a 1% strength solutlon of
' dlmethylformamlde at 25°C).
' A dry re51st fllm was orepared in conpiete
: analogy w1th Example 1 and was lamlnated, exposed and
developed - Neither in these stages nor in the sub-
25'_sequent electroplatlng operatlons, were there substantial
'_dlfferences from the results of Example 1. |
| The adhesion to copper of the freshly 1am1nated,
. but not yet exposed resist was partlcularly noteworthy.

This adh951on was tested in analogy w1th a “cross—hatch



text instead of the elastoner used in Exanple 1: 177 Bir%a by wt. of the
di‘v8ocyanate indicated in Exanple 1 under B in 250 pg ¢8 9 vol . of nethyl '
ethyl ketone were initially placed-in a 1 liter_three-necked 0048913 . 7
-22~ flask, equipped with a thernoneter, a-d28ppi ng funnel, a condenser,

drying tube and a magnetic stirrer, and, 1. part byw. of 1, 4-benzoqui none,

'0.05 part by wt.cet tesh-for| patntsl andt simidaxndoatpagsy by wpecifdedaind
strength 5 solution of triethylam ne in nethyl éthyl ketone were added.

After this sol utPBN RadlBien hefiXdlevgdtudinglsangt séx Iraysverser cutsy

h. Of 2, 2-bis-[4- (2-hydroxy- 3- h I I - - ph []1-pr ,
gtCoﬁnerciaLIngﬁ%E %%5?L§§¥Etﬁc§§%°§$£§?§§ gﬁ?ﬁﬁ%&%g@%??%P%a%DLéggo anel:
10 7.03; Hf - 7.1% . th ti [:°219; OH f d: 16;
B¢ nunber t heor 9 aradsT 8L SHITE iER FELREE 88, Fnates far EOBY dormof

hyl hyl z k . WA i A [ i A : .Of
Tt es and The BooifSs 851 BHaEb0RALaRALR 1 YE AASI08 SR PCIRDMCT Rl il
parts by vol. of @égggﬁg' w@ﬁeotbﬁgsaaégg- dPh bhhhhgggg%gyfthgtﬁﬁfem gave a

dry, elastic ruﬂ%er, i ch woul d dissolve .again i _ ket one and
other organic soby€Bésn,such @Bet givpnGadngneat bahydao- b¥faat an alide
product had a reduced specific viscosity 20 of 0.68 dl/g (neasured on-a 1%
strength SO|UtiOﬂfOQO°. Only 30 seconds after lamination, the material

| | investigated exhibited no crevices at all. |

-\r; ' 10 Examples 4 to 7

The table which follows sumiarizes four examéles
which do not differ from Examples 1 and 2 in technical
execution, but_contéin differences in the_formﬁlationQ
Properﬁy variants in the reéists caused thgfeby are

15 recorded in the table by means of keywords. The

quantities are quéted in parts by weight. -



dirnethyl forhram de at [err]). A dry resist filmwas p@é{g@ﬁi I n conplete
ane] ogy with Exanple 1 and was | am nated, exposed an evel oped. :
Nei ther in these stages nor in the sub- 25 .sequent electroplating

operations, were there substantial differenzes-fromthe results of Exa

1. The adhesi gh—-o—cgppe q HRat-ad—~but—Ra et—expso
resist was parfticul afl z%]
with a "cross-fhagch § cutptest “for 2
coatings" as dpefifigd T n, BRDE 151. 5. §i x | ongi judi ga >r§‘
twansverse cutls yer e |nage! 'r‘PWﬁiﬁ :;,azorr;jgrgde in a fest ‘ &,@g at P
quadrilateralsi were flor o - Qrda @ bout 1 cgRw A )i esd, ofos
| [o S (0] ()] g
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i nvestigated éx&gtgtéd' %g[ﬁa &3 aft ald 040 Exam] [ Rb%e
whi ch foll ows |sunmarijzes T 0 txahplleS WHT'H do _not Fter fioftEXx&il es i
and 2 in techrficgl ejecution, but cqntain differeng¢es in thefformulation.
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prepared from 1 mole of trimethylhexamethylene diisocyanate and 2 moles of f-hydroxyetifiyl

methacrylate

X



guantities are quoted in parts by weight. 0048913p948413 -P O 0048
\.Z5 - Exanple 8 10 parts by wt. of the el astoner described in Exanple 4
were dissolved in 35 parts by vol. of nethyl- eIhyI ket one together with
0.18 part by w. of 9 phenyl 5 acridine and?®.92 part by wt. of the re
azo dyestuff of E gmnng structure [err] This solution was spin-coa
onto a polyester [err] thick in such a way that a filmweight of 10

wbe Tami nated al 120 ‘ébtﬁtlé-”ed G B CBRR L 4F Pha i StonsraafRbrifgela ' M
) %S5 o] PBRSBTR L, AEROUSEhaleh 1 5h uasRieycdott BernEtant,
mask 15 carryi n?e'@hﬁﬂ”ﬂé'féﬁé(et dgétlféﬁ wi'ﬁhn@ fs%aweﬁﬁoﬁtreofagpﬁﬁ@ﬁyi

t he ponesteT f s strippe and
5 acridine and 0.02 part by wt. of the red azo dyestuff of

. the following structure

__C,H,CN.

This solution was spln—coated onto a polyester
film 23 pm thlck in such a way that a film welght of
10 approx )O g/m was obtalned after drylng at lOOOC |
This dry re51st fllm was lamlnated at 120° C, using a
commer01ally avallable lamlnatlng dev1ce, to a phenoplast
1am1nated sheet which was backed with a copper foil 35 um
thick. = After exposure for 90 'seconds through a_mask
15' carrying a conductive pattern;'using*a 5 kW. exposure
apparatus, the polyester film was strlpped off and the
| ;1ayer was developed with the aid of a cottonwool pad
. impregnated w1th 1,1, 1-trichloroethane. ~ The metal
layer exposed -was electroplated and flnished in a custom- -
_ZO ary manner (compare_Example 1). . After the electro--
plating, the resist layer which had been crosslinked by
light could be removed with aQueous.alkall solution and
the copper which was uncovered could be removed by o

etching in customary etching nedia.



| ayer was developed with the aid of a cottonwool oadoémpgegnated W th

ro:'l trichl or oet hane. The netal |ayer exposed-was el ectroplated and —
finmished in a custom 20 ary nmanner (conpare2 anple 1). After the
electro- plating, the resist layer which Had“Been crosslinked by |ight k%\

coul d be r-ermvecb‘witg a%eous al kali solution and the copper which was
uncovered coul d d by etching in customary etching nedia.

0048913 -26- Exanple 9 A syffi &fgﬁt%{{%’%%ft - é)géif‘ﬁ’%egé;thtﬁ&g a

described in Exanple 1 mas cast coa

yester fil h i
%ZESSSrlob Eneﬁ‘eféc% vvas %E dP‘?%er rt'/lnn;u;t ?eg@}/ @é‘étfnréeﬁfé_
resi st was |ani -cés?é)ecbza&o 1889& é@té‘ﬂ ﬁf@@@é@iﬁé'd{naé{%oﬁﬁen% am ggLor, -

to a phenolic resin or epoxi printed circuit board equi pped w

printed circut.in suclD@aosay eth@s émeésil@tcréyréﬁdS@LLtoolsmgtméﬂmém ally
avai |l abl e exposure apparatus containing a _5 kW | anp, through a mask

whi ch cover ed t hobmimads taf her sityiedat denefopi ng vmeopésisﬁ was 1ami2
mnutes in a commercially atellable spray processor using 0.8%strength -

sodi.um car bonat exaed A tia,C ¢ hesing a3 | admmemnc bdably aivyilbabl expamidator, a
further 40 seconds in order to achieve subsequent harden-
- to a phenolic resin or epoxide printed circuit beard
equipped with a printed circuit. Exposure was then .
'(;} 10 carried out using a commerciaily availabie'.exposure
- apparatus containing a 5 kW MH lamp, through a mask
“which covered'fhe pOints~to be'soldered,.developing was
carried out. for 2 mlnutes in a commer01ally available
- spray processor us1ng 0.8% strength sodium carbonate
.15 solution, the materlal was blown dry and exposed for. a
further 40 seconds in order to achieve subsequent harden~ |
ing. The printed circuit boards pretreated in this way
'were soldered 1n a commerc1a11y avallable immersion solder—
“ing bath, fllled w1th a eutectlc Sn/Pb mlxture (63 Sn/
"Fféﬂ* - 20 37 Pb).- - Before being soldered, the prepared board was
| ' 'wetted with a solution of colophony in lsopropanol.
The immersion time 1n the solderlng bath heated to
250° C, was 10 seconds. 2 ; The re51st-free areas to’ oe
soldered exhibited a.setisfactory build-up of solder.,
25 The hardeoed resist layer'withstood'the heat to which it .
| '-Was exposed iﬁ_fhe soldering operation ﬁithout being
. affected, - | o
| "dExample710

A dry resist film was prepared as in Example 8,



ing._. Theprinted circuitboardspretreated in this way were soldered in a
cohmiercially avail able i mersion solder- ing bath, filled with a eutectic
Sn/Pb m xture (63 Sn/ 20 37 Pb). - Bef ore bei ng sol dgggglo13he prepared
board was wetted with a solution of col ophony in isopropanol. The inwersi
time in the soldering bath, heated to 250 C, was 10 seconds. The
resist-free areas tobe sol dered exhibited a satisfactory buil d-up of
sol der. 25 The hardened resist |ayer wt#3teod the heat to which it was:
exposed in the soldering operation wthout being affected. - Exanple 10 A
dey-resist filmwas prepared as in Exanple 8, 0048913 -27- but 8 parts
by wt. of elastomer and 2 parts by wt. of polyethylene glycol 400 '
diacryl ate were bﬁﬁds'ldﬁéf'ﬁgdbyfw%Q B8 E3aB¥oibr 8hd BhpatasbeGi. of
Processing was carried out as described in Exanple 8, with the excep- 5 .
tion that the expokyethylerewaiyB8olest00ddiacrylateSwarkaukedgdndteadublfs
wer e obt ai ned. -~ 004891 3 -28- -

' 10 parts by wt. of the elastomer. Processing was

carried oﬁt as described in Example 8, with the excep-
5 tion that the exposure time was 8 seconds. Similarly

good results were obtained.



Patent ClaimA m xture which can be polynerized by radiati on and which
contains, as essential constituents, 40 to 70 %5 by wei ght of a binder
which is soluble in aqueous-al kal i ne solutions, a peageersi zation initiator ..
whi ch*can be acti- vated by radiation in an anmount sufficient to initiate
radiation-initiated free radical polynerization and 30 to 60 % by wei ght
a polynerizable acrylic or 10 nmethacrylizgacid ester, characterized in
that from 10 to 60% by wei ght of the amobunt of the ester corres- pond to a
conmpound of the general fornmula I 15 [err] CR CR 20.
whereyn Q is a divalent, nononuclear or dinuclear aromatic 25
radi cal .which is unsubstituted or is substituted by |ower alkyl groups and
whi ch can contain, as a |inking nenber, a |ower alkylene group, - 0048913
- 29 - X is one of the groups -0-Ph-Z-Ph-0- and [err] Ph being an
optionally substituted phenylene grouyp, 5 bei ng an al kyl ene group
having 1 - 4 carbon atoms. and Barent T1al

’

A mixturé'which can be polymerized by radiation and.
which contains, as essential constituents, 40 to 70 %
5 by weight of a binder which is soluble in aqueous-alkaline
solutions, a polymerization initiator which can be acti-
U vated_by radiafiop,in an. amount sufficient to initiate
a radiation-initiated free radical polymerization and
30 to 60 % Bf weight bf é‘polymerizable acrylic or
10 methacrylic acid ester, characterized in that from _
10 to 60.% by weight of the amount of the ester ‘corres- =
pond to a compound -of the general formula I -

15 —gf“f-*o );n°C0NH—QfNHCQO};—gH-CH2-x-caz -c&-oconx-q-mcoo}-;" |
- : - B . l ) .

2 ?Hz '
0 0
1 . .
] : . .
CR ¢r'
~ 20 _CHZ &2 ;

" “wherein o
Q is a divalent, mbnonuclear br_diﬁuclear afomatiC'
I radical.which is'unéubstituted~or is substituted
by lower alkyl groups and which can contéin, as .
a linking member, a lower alkylene group,



y.being a nunber from2 o 12, R is a hydrogen atomor a nethyl group, Y

i s-7&h al kyl ene radical having 2 -6 carbon atons, m is a nunber from4 to
50,10 n is a nunber.from1l to 6 and o is a nunber 994%9HU3to 20, the
remat nder of the polynerizable esters being | ow nol ecul ar wei ght acrylic -
met hacrylic acid esters 15 of di- or pgéyhydric al cohol s. /

X -is one of the groups -0-Ph-Z-Ph-0O- and
-00C- (CH, ))',-coo'_-, -
Ph being an optionally substituted phenylene
group, -
5 Z being an alkylené groﬁp having 1 -4 carbon atoms and
‘ y beiné a number from 2 to 12,
o - is a hydrogen atom or a methyl group,
Y is an alkylene radical having 2 -6 carbon atoms,

is a numbgr from 4 to 50,

10 is a number.from 1 to 6 and

o'bE!'-<";u

is a number from 4 to 20,

the remainder of the polymerizaﬁle'esteré-beihg low
molecular weight acrylic or methacrylic acid esters
15 " of di- or polyhydric alcohols.



