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The invention firstly relates to a process for the production of solder masks on a printed
circuit as described in claim 1.
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*  however, extrenely e since, after their
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_speci.fically with regard to acidity and content of
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30 carbon atons, to whose carbon chain at |east one
carboxyl group is covalently bonded. The diisocyanates
may be aliphatic,
cycl oal i phatic, al i phatic-cycl oali phatic, -araliphatic
or aronmatic diisocyanates which preferably contain 2
to 20 and particularly preferably 2 to 166 AMENDED
"SI3Et T ~/-"+ WD 2005/ 014682 PCT/ EP2004/ 051709_ JO 7
FEB 2001 -3 carbon atons. The isocyanates may be
unsubstituted or, for exanple, substituted by CI1-

-C4al kyl or Cl1-C4al koxy, such as nethyl, ethyl, nethoxy
and et hoxy. The radicals of the diisocyanates of
conponent a) may correspond, for exanple, to the
formulal -(OCNR-NC(O- (1) inwhich RLis linear

~or branched CrC2oal’kyl ene, preferably Crd eal kyl ene
and particularly preferably Crd 2al kyl ene;
C3-Cl2cycl oal kyl ene, preferably C4-C8cydoal kyl ene and
particularly preferably Cs-C6cycl oal kyl ene;
C2- CAal kyl ene- C3- C12cydoal kyl ene and preferably C2-
C4al kyl ene- C5- Cocydoal kyl ene; =
C2- C4al kyl ene- C3- ClchdoaIkerne CrC4aIkerne and

. preferably
Cr C4al kyl ene- C5- C6cydoal kyl ene- Crcnalkylene
bi s- C4- C8cycl oal kyl ene and
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preferably bis-C5-C5cydoal kyl ene, Ce-Cl4aryl ene,
preferably C8-Cloaryl ene; -C6H4- X1- C6H4-;
C2- C4al kyl ene- C5H4- or

,ene- C6H4- Cr C4al kyl ene-; and Xl i's
@%ﬁ %%4 C4al kyl ene, CrCSZII kyli dene - % (}}Erp%'?%s) 07 FEB 23
-S(O or-SOr. Diisocyanates are VVI dely knowt

in polyurethane chem stry. Some preferred exanples are
di-, tri-, tetra-, penta-, hexa-, hepta-, octa-,
none-, deca-, undeca and dodecanethylene

di i socyanate, 1,3-propylent or 1,3-butylene

di i socyanate, 2, 2- dlnEthyI 1, 3- propyl ene

dc!alrb%g %‘?rféah% ni&gﬁﬁ% Hfag cf:!]bé‘[&lﬁw of! ﬁf@aﬂhlkés%éﬁﬁﬁe%tb? Cr

I'soc

1¢49*k36 y&%ﬁ&'va% BENgp mswc?tbsﬁémtmxv; aed &th®¥ocyanat e,

nnno or trimethyl - or 1, 3- cyclobutylene or
ene dili ana

T %ﬁ bl e%Sc?Qﬁé?thg’ Ryt ogpampie o the

tfpﬂn‘mlatlhyl 1,2-,1,3- or 1,4-cydohexyl ene diisocyanate,

1 3- bdNé,-ﬂt )ooctyl ene diisocyanate, )
Eocyanatone hyl - 3-i socyanat ocydohexane,

S'Eyanatorret hyl - 3- i socyanat o- 2- net hyl cycl ohexane,
Fmsslmeymnataunmi lqacmaucyiemc prafesdbly-Ch;Bgsatkylend dndl particliadyexaierably
I lkylen fi - I
?32—01251 kylene; Ca- C1 a e re erab C4 Cfcysclcg ena nd partlcv.F exa

|socyanato
rpEeferally arbrcyReal ‘E}'i/ei"% Seadl BX 3‘9123¥°‘Qﬂkv'9“9 a" mee'ab'v Co
JCAIkﬁenemGsewmmﬁatehm cmmylérﬁbaeﬁm@ydoal kylene-C,-C,alkylene and
breerafll LCNQUALE BAEB2 . ARRAS -Gy Cuoyaigalyiens and

I'SOCY ak
preforgply §'§&y~&a@?‘@§i ér%'c1@"ﬂﬂneoﬁf952f39‘¥ Co-Curarytene; -CoHi-X:-CoHy-

M&nwﬁt@mlauep@,amam% cawz-c;cﬁ‘aué}lehssgmanat oxyl ene,

L e

- 6- cyanatotoluene

bu&ﬂéﬁa‘f&%‘é‘ﬂﬁ&l? HWRYA ?e%ﬂﬁe chemistry. Some preferred axamplas are di-,
4' - di | socyanat obj phonyl -di | socganato |

Frrigira- penip-hera-d aﬁﬁtﬁoﬁ?%é’ﬁ%  YnjeEe gfgodecare 2ihyiote
Ztl;nsticyajwtes 6.83peapg@iendor [ [3chuiiens diigpbyenate ah2tdimiethfidt, 3-propylene

QY 9 EWK Bﬁg nso nﬁﬁ’sn 8. SdTrgghﬂH gl lRxyftdne diisocyanate,

Conponenf ont ai n era
&r of b@I‘Fﬁ?’qbytyﬁf'%9r€F35{9PWrF@"T8y%°20W-@I4’BB’E‘ethy| -1,2-or 13-
Reetdtialyne 4f -Qﬁddﬁ&yier?e diiSdgyaHb( 1,2, 4,3¢ ar Hb-BychenyRn&diBocyanate,

o Zf eraEllt}zm t1g ﬁl (390 ‘F-?T—rﬁfo%)ﬁx:fyl ggos%ga Thﬁyd%*xf-lcyclooctylene

gnmwatemomanqtmtmsvmaoammpemee.|1rrmmnat¢methyl -3-
g}ggtlﬁﬂz lhﬁh I&}E@ﬁéxﬁﬁd H ﬂocﬁﬁat@h&hﬁlgﬂcﬁéﬁaﬂ‘i 3-a]hﬁthylcyclohexane,
Sl b s Ao pue eyt EneyrTs Aisebange) 13-

or 1,4dimpeymmbiotmethyipycloherane dl4-lisecyansidbiscydehexgrechis@-abl y

soPfpBBN L belh 3 erbh Bt oo
deacyegatotanenepa¥t 8 BripacyangIaETIEnes BT ko eRtaRRBRRYI ™ or

isoyEabieinyl3- orlBcydna@bénabse, 0fisoByaphememiRLaa bibRganatotoluens, 1,3-

L Db PR BHBR B! €14 R dneBloh&SP 90l Eratobipheny

ether, 4,4'-diisocyanatobiphenyl thioether, 4,4'-diisocyanatobipheny! sulphone and bis{4-

isocyanatophenyl)methane or -ethane.

The diols of component b) contain preferably 2 to 20 and particulady preferably 2 to 18




0-R2(000H) O (11) in which mis the nunber | or 2

and R2 is a trivalent or tetravalent, aliphatic or

cycloaliphatic radical having 2 to 18 and preferably

v%r ﬂ garbon atons. The tri- and tetraval Emmmwmmﬂﬂw
atlc radi cal's may be derived fron1I|near or z@? FEB 2887

branched al kanes, for« exanple ethane and the isoner

of propane, butane, pent ane, hexane, heptane, octane,

nonane, decane, undecane, dodecane, tridecane,

t etradecane, pentadecane, hexadecane, heptadecane,

oct adecane, nonadecane and4i cosane. The tri- and

tetraval ent cycl oaliphatic radicals nay be derived

fromcyclo for e . C

o AR Ham Ane B eEh o o R TR L RE R ety gontan

cwmwﬁmnmhymlmaeﬂum@pha@m@dml mme linear or branched C,-

Cc,a%ﬁiyiwb;@eanktewpn{etcyawnaiaumt&i {-%@Qﬁ, C+Ce-and

ded 0 rin |oIs subs

C BB PO Cr e RN e i Borpiens G asderaby
OIC€3ranld epartlpnlam@rﬂei-alﬂy cgn@ymmm anaicogiylttiyl [or bisalnse®-Cs-Cyp-,
f i at ed

I e A BBl ety cbBalof or UpRB, 0
or acidic hydronS|s of the epoxide group. Sone
cle%aamdws of diols W:ﬂh’g/&ﬂiohpgwub§maﬂﬂ§feﬂ:@ correspond, for example, to

- r oxypr opi oni ¢ aci

1?@*%#ﬂ%ﬂroxy-2-carboxypropane, 1,2- or
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3, 4-di hydr oxy-1 6- carboxyhexadecane 1,2- or 2,3- or
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di hydr oxy- 2- net hyl - 2- car boxypr opane, 1, 5- di hydr oxy- 3-ca
r Dhexgile aibatieted by Garboxpiisupx Yreknown, are commercially available or can be

prepared by known and analogous pracesses, for example epoxidation of olefinically
unsaturated mono- or dicarboxylic acids with subsequent alkaline or acidic hydrolysis of the
epoxide group. Some examples of dihydroxycarboxylic acids are 1,2-dihydroxypropionic acid,
1,3-dihydroxy-2-carboxypropane, 1,2- or 1,3-dihydroxybutyric acid, 1,4-dihydroxy-2-
carboxybutane, 1,3-dihydroxy-2-methyl-2-carboxypropane, 1,5-dihydroxy-3-carboxypentane,
1,6-dihydroxy-3-carboxyhexane, 1,2-dihydroxy-8-carboxyoctane, 1,2- or 2,3-dihydroxy-10-
carboxydecane, 1,2- or 3,4-dihydroxy-12-carboxydodecane, 1,2- or 1,3-dihydroxy-14-
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arepar&caadypmferrmrl arly pr ef erably 5 or 6 ring carbon
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[2. 2. 1] bi cycl ohept ane, [2.2.2]bicycl ooctane and
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and 1, 4-di hydr oxycycl ohexane, 1,4 AMENDED SHEET - MAN
WD 2005/ 014682 PCT/ EP2004/ 051709 JO 7 FEB 2007 -6
The alighatipdiios ymest ey linsac bobrarlres, and, eointain hyederaibly-2 tor18, more preferably

2012 ﬁﬁ%‘#&f@’nﬁ Eféﬁbl%é H glcg%gh %&Wﬁ?an e rrg)b?e% of aliphatic radicals
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are pariicarly preferred

- The cycloaliphatic or cycioaliphatic-aliphatic radicals may be mononuclear rings or -

pblynuclear linked, bridged or fused ring systems, the rings containing 3 to 12, preferably 4 o

'8 and particularly preferably 5 or 6 ring carbon atoms. Examples of the latier are

{2.2 1]bicycloheptane, [2.2.2]bicyclooctane and [1.0.0]tricyciodecane. Cydlic radicals are
preferably substituted by two C,-Cshydroxyalkyl and particularly preferably by two
hydroxymethyl. Examples of cycloaliphatic and cycloaliphatic-aliphatic radicals have been

- mentioned above for Ry. Some preferred examples of cycloaliphatic or cycloaliphatic-

aliphatic diols are 1,3-dihydroxycyclopentane, 1,3- and 1,4-dihydroxycyciohexane, 1,4- :
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butyl ene glycol. Sonme exanples are di-, tri- and
tetraet hyl ene glycol, di-, tri- and tetrapropylene
glycol, oligomeric ethylene glycols, propylene glycols

Jwﬁza%ﬁﬁﬁ;ethylene- propyl ene gl ycol s haV|ng ’ﬁ#ﬁ
oxaet hyl'ene or oxapropyl ene units, polynerlc et enﬁ FEB 2807
gl ycol s, propyl ene glycols or n1xed et hyl ene- propylé J

gl ycols having up to 500, preferably up to 300,

oxaet hyl ene or oxapropyl ene units, and

pol yt etrahydrof uran (pol ybutyl ene glycol). The

pol yesterdi ol s are pol yest-érs obtained from aliphati c,
cycloaliphatic or aromatic dicarboxylic acids and
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d| ol . Theﬁg)?l car bonat edi ol s ar e?fp msrs obt ai ned

QligAnagr B rigoxagtkyigng glycals ats Ripferably dadived gy (--Cealkylenediols,
Cﬂmﬁe fiay i ek dahchedll dng 81 6 risDf amtawd:ﬂérent alkylenediols.
KRR o il ol bl By . 220 e llop aos 1.
oputup'a.ﬁw\xﬂpi ceme engptes pre dih- WItgtra&ttwbnedml gi-ds-@nd
ptﬂuﬂ;ﬁ%}léﬁﬁggml fdﬂéo:ﬁéfﬁ@mylen@é;i\r%}éafgg%ﬂen%@grﬁ?f?r WA F\ilene-
PP OB aeRE hatiio s SE B B Brerosb ang Yl BBt Rethy
C olieals. propylénesalypols pr misecbetiideny-ptapyienengiycolsthavingup/b 500, preferably
gLPiHRe, oIQﬁh%b%pHiaﬁﬂipﬁmn% aﬁﬁbﬁ?ﬁ%&ﬂﬁ%n@&bmﬂene glycol).

hormopol yners or copol yiers yl éni ca
unsat ur at ed cononomers. Suitable conmononers are, for

eIhn‘rm}:II}estemids‘a'rm polyesterdyhtained fromaiiptatic, mudicaighatiperaraaragc
'FETP%K% : rIIdF Qﬁa altg}{étigﬂz-(:eztaﬁlﬁér%dlo}él &Xﬁleral%ﬁjtce éallg?e'i\wlt%] %hgomenc

aE’r%PFVHPE%m@ﬂ'GY'%f@r%M"Q'ﬁﬂ o ixtusghpf paid H‘al‘fr yhase tasmigp) garboxyl groups
neéve desrydstarifietbsith 486l s based on only pol ybut adi ene are
preferred. Aigoneric or polyneric oxaal kyl ene

gl ycol s, polyesterdiols, polycarbonatediols,

p e Rolyserbpnalidisissare pelymess gialnesdiosTalighaic Sx6ealkylenediols, preferably
pgi-ﬂéaﬂcﬂﬁﬁdﬂwm@hﬁzeﬁﬁ & pbl?fﬁ% ox&alkyIdA8 g@b&l@ R AbktuRY of satd diols and

G B Gl oh P Be GPE el B ey o age
m)I ecul ar wei ght Mv of 400 to 20 000 g/ nol and

p’n@éﬁl@%ﬁ@&%& gou &%@%%éﬁé@ gagzy 5@3&%/ Whold @inind?

B'2081 -7 / ol
p@l"??éﬂtgf%’ﬁsﬁﬁ’le&ﬁ‘éﬂ%‘?’ ?ﬂﬂ?‘"‘( ) using toI uene as a

standard. In particular, the flexibility in the
O30 AR Bk Bt o B 9 BBy o
diygroxy! arqyps Tp¢ Eﬁ‘lntrufa@@nmmlmmnesm beuherlnonoyme@@r eopolymars
Cwith IsRAREIy dsdtiiatel ebridtomels! Suitabl@cbiRoremerd dré, Yor example, olefins
(ethene, propene, butene, pentene, hexene, actene), vinyt ethers, viny! esters, styrene,
acrylonitrile, acrylic acid, methacrylic acid, acrylates and acrylamides and methacrylates and

methacrylamides. Diols based on only polybutadiene are preferred.

Oligomeric or polymeric oxaalkylene glycols, palyesterdiols, polycarbonatediols,
polylactonediols and polybutadienediols or palyisaprenediols are known, can be prepared by
analogous processes and are commercially available. The oligomeric or polymeric diols may
have an average molecular weight Mw of 400 to 20 000 g/mol and preferably 800 to




in which R3 is linear or branched C2-d 8al kyl ene,
preferably CrCl2al kyl ene and particularly preferably
C2- Coal kyl ene; C3-d 2cycl oal kyl ene, preferably

oal kyl ene and particularly prefera
v&g?@@ﬁ%zoal kyl ene; Cr C4al kyl ene-C3-Cr 20ydo§ch)lgﬁPéOr?4emsﬁ7?9FEB 207
and preferably CrC4al kyl ene-C5- C6eycl oal kyl ene; ¥
Cr C4al kyl ene- C3- C, 2cydoal kyl ene- C2- C4al kyl ene and
preferably Cr
C4al kyl ene- C5- Cocycl oal kyl ene- C2- C4al kyl ene;
bi s- C4- C8cycl oal kyl ene and?’preferably bis-CS-
Céecydoal kyl ene. The radi cals of oligomeric or

P@O%Bﬁyrﬁog éﬁé@@egk gé’] gﬁrﬂ%@ %ﬁ%%@éﬁf@béﬂ%gq@lﬁén\é%g a
iandpesyin gartigulsyy e vty in the@alR{RRas AgeaRiag to thednvention can be

QldvarEgRbusly infHcdaMtith BRjdmeri@srdlylilicdigls. gl ycol s may
contain 2 to 1000, preferably 5to 600 and

particularly preferably 2 to 400 identical or

dn afpeafered eowadinkrf] the diolradicats cotrespangtodiieciomeds Il

enbodi ment, the oxaal kyl ene radicals correspond to the
formula IV -0- (R4 On- (IV) in which R4 is identical
or di f¥8Ent - r is a nunber fri8h 2 to 6 and is
preferably 2 to 4, and n has an average nuneri cal
vabiehf rom 2 to 600. R4 is preferably ethylene, 1,2-

R, |§hr13alp<§r‘ﬁ l:l?d&%z-& Ikgiene, Fwe?ér bWCz;béaan%é/ %1 rt:c§9|§ﬁ;referably

exa es O oxaal ene fromwh radi cal’s

q’?é;ﬁa‘f‘ﬂ‘i“}?u & wcm} L. ere Pwas'a,r &r&r@%ﬁ*@ﬂ%ﬁ|aa%aft§qugaewefemblv
tC+EGREyrichaikyiens] Cy-Cealikylend- nyCnyeloalk;?erqam@ pletansbly Ch-Gialone-Cs-
Rﬁ%}:{o&’é@iﬁ@ ESE%f&%X&B leleél] CFQE%%{&%%B gaeke%g,oco,
Sealisyiensyd qugﬂkylgne-gq-&g@ylw V@Qa&qyp@w&ene and preferably bis-Cs-

At calkipena/0xa- 1, 2- propyl ene glycols as random
ol i gomers and polyners or as block oligonmers and bl ock

pol yners having 3 to 600 oxaal kyl ene units,
H@Byadlmwmpmﬁmr@memmxwmen& giycaiscarh prefaraiyederived from linear
I(:"ﬁg/ by H& ag)partm o e §@.gi’kylenedlolsdThe ohg%rrrleerlc

)
m%wﬁvmffc 0585 RO eY R 7' 1 R SyErarRY Bl 608 anc
hpadicalayepréfelably @tod 00cdentical pralifferast sxaetkylénedmid y car boxyl i ¢

acids or aliphatic, cycloaliphatic or aronatic

di carboxylic acids and dials.

Yy arelaed epBadiment. tae.paatkypne '@'@WHPWF%Q%?WW%N
acids. Exanples of dicarboxylic acids are
1,4-0&%§F§§qnedicarboxylic aci d, ? rephthalic acid and
i sopht [ add. Exanpl es of d| s are linear
CrCsal kyl enedi ol s. The term nation is preferably
dawhickd out with CrCsal kyl enedi ol s.

R, is identical or different -C,Ha-, ris a number from 2 to 6 and is preferably 2t 4, and n has
an average numerical value from 2 to 600. R, is preferably ethylene, 1,2- or 1,3-propylene,
1,2-, 1,3- or 1,4-butylene. Some examples of oxaalkylene glycols from which radicals of the
formula IV may be derived are diethylene giycol, triethylene glycol, ethylene 1,2-propylene
glycol, polyoxasethylene glycol having 3 to 600 oxaethylene units, polyoxe-1,2-propyiene
glycol having 3 to 800 oxapropylene units, mixed polyoxaethylene glycol/polyoxa-1,2-
propylene glycols as random oligomers and polymers or as block oligomers and block
polymers having 3 to 600 oxaalkylene units, poly-1,3-oxapropylene and poly-1,4-oxabutylene
(polytetrahydrofuran}.




D al s based on pol ybut adi ene preferably correspond to
the formula V Y-(CH2-CH=CH CH2kY (V) in which x is a
nunber from6 to 250, preferably 10 to 200 and

i rly preferably 20 to 150, and Y i
WaRlosBlkel ) Y P CH(CH3) - OH. Such di al s a?’éJT’Em"“’“S”fg FER 2007
comercially available (for exanple as KRASOL(r))
can be prepared by hydroxylation processes known per
se for polybutadi ene. The content of dial radicals in
t hese pol ybut adi ene dials surprisingly results in
hi gh thermal shock resistarce in the pol yurethanes
according to the invention. In a preferred enbodinent

e gy B A R R o B SRR e
(pgy@p;squ hyR@K@arbogylis acids m].amﬂ'(at)@ O¥djaalipdatiq drlaygmatic djcﬂ@ox@lic acids
(lahd ailots Exg}nﬁlgéo@b&oxfch&xyhc %t&%&%%&&xﬁ Rga&&é) Examples

or radicals pol'yesterdiol, In
R&fd'?ﬂfbw*'cﬁc'ﬁﬁﬁe\’ Anelehexaredicapsiie atid. &ﬁﬁ%ﬂ“ﬂ%ﬁﬁ"iﬁj‘é isophthalic
| IaGH \Ekamgles Bidiolsdre fisaPO£CsilkyldhslioRTPhetbrmiratibiie preferably carried

i e%g&&&s of the formula | in the preferred
Bl

‘be 50 nol % based on 1 nol of the
poI yuret hane. The amount of the structural elenments of
{ RS iabod S fyblalioRidiorabd)bbcipordlthe (@mlla /=B 2001
formula Il may be, for exanple, 50 to 0.01 nol %
preferably 50 to 2 nol % particularly preferably 50 to
20 nol Y4CtheCHAREH ChX i cul arly preferably 50 to 30
nmol % The anount of the structural elements of the
farvdnae 111, 1V, V and/or of poI yesterdi ol s may be,

PPV O8N S R N

p &g 1CEHHCHIEOY qurCHACH(OH))-TH. SactPdolsrare YomiTiareialipamailable (for example
PBE RRASO0 8 cait b biRod il bmd%xylbﬁbnfghﬁessggkw ngist e

accord I nvent1on, Structural

£ Btkutaene: T ﬁﬁﬂ}nt?fs%dw' GRS L HpAO RS ORdRNe SRS Bplts i
p bigl thermat siebick resistadeccia ki, polyorefhanidsi aetdrding toitiidingdntionct ur al

el enents of the fornmulae IV, V and radicals of

pol yesterdiols, so that, for exanple, in addition to
sivarefgred eraodivent of therinventions e elyusetihanes cantaip repeating knjks of the
oformidisiech,un,av asd/sevent s of the formula 111

-(O)CN-R-NC(Q)- ()X

~0-Rz(COOH)»-0- (.,
-O-Ry-O- an,
O-(Ri-O)- (V),
Y-(CH3-CH=CH-CHy)-Y V)

or radicals of a polyesterdiol,
in which Ry, Rz, R3, Re, m, n, x and Y have the abovementioned meanings, including the
preferences.

The amount of the structural elements of the formula | in the preferred polyurethanes may be
50 mot%, based on 1 mal of the polyurethane. The amount of the structural elements of the




1y

_ eiemegtﬂg

2k el ements of the
iEatEegf i pol yesterdiols are
cont ai ned. The nol ecul ar wei ght (wei ght average Mn)
. may be, for exanple, from2 000 to 150 000,
preferabl y from8 000 to 0 000, g/ nol, neasured by 07 FEB 7301
GPC using toluene as a standard- The pol yurethanes *
may be random pol yners or bl ock polyners having

' Vformuléi IDFH&*} be O P§ﬂnﬁ@ 56 k10 l0d rAdi%e b?é?&%@ 58fto br}ﬁel@on@%]‘licﬁ%]ﬂy

11 and. bl ocks conprising structural

 referghy 5P6? A8imarl% =ndhyery Periicierly Biferapiy0de 3D rapith. e aptount of the
-struct&rbﬁeiér@réﬁié'cﬁl%é formdia¥, 11, 19 Vénh%rfﬁpb&%s@erhro@i‘ﬁray Ibe for r example, 0

e;ter i oI radi cal Se; or of the fornmulae
to49. Q/"‘XW s 1prejarably, §do 8 il %o Partichlary srefarpbiis Olto 30imolinand very
partrcrﬂ@r'dyr @‘éfe@éﬂ}r @'to@@%&l% T heTﬁ&arp;SEré’éHt J,J%&Equﬁ?ﬂo {%moh&: In the

tiona be modified i procedure in

PD'YUfrEg@e%ﬁ%&% dipg ferthedpeention. W@Q‘rﬁﬁﬂ@ﬁi@ i theiforskdd lif ay have:
been SoMAtIRECwith bﬁg&ﬁ&ﬁ@éyﬂrhéﬁc diBGENLAL §h Particular ¥vrtla structural .

ISOCg anat e-term nated po yuret anes afe rea

pl,tae\,{}/t ¥ aﬁgr@drc@ﬁ of mlgq%ﬁrgi@yrso ihsdii for exemple, in addition

to stru@@ﬂréﬂ%nﬁentf@f th‘étfsﬁmﬁrs %Ctro Qﬁﬁe mio®k, ofv‘ r&l %!éllr]lgnts of the formula Hl
ovenenti oned ol yoxaal ene

‘and 0 B& |ts>/ 4e ml”(mqﬁrsé'uatﬂ@l §lﬁfﬂ!‘$ﬂ§$ ef th@)‘Q@U?;@th ¥ishnd rpdicgtaef s
polyes@ér@rolsféré coRtiige. e, pol y(net h) acryl ates whose terninal

car boxyl groups have been nodified with
~_mer capt oet hanpl . 1n these pol yurethanes according to

The rrblé%ulaﬂwe@ht (e ?ﬁtfh%e%q@' i Ry el %FEiEarng o tza(gcﬁ) to 150 000,

it position. Further’ sui
prefer ?RJY {Iﬁ%‘r’-’so%ﬁ 10,60 800 gtma Measursd by (GRE hying tyllieneess misGmard.
“term nal carboxyl groups have been provided with '
- thioglycerol with a diol function. In these
The p?ﬁ’)‘f"ﬁ%‘?@?%anes the nodi fyi ngRgydie madorn melymerapeblock pelgmers

haying Hilo&s(ﬂa:mparsw@ystﬂubﬁﬁaﬂé@%eﬁté Bkthb h@rnﬂﬁgé’ !uér%t li‘ Qﬁ‘@ bmcﬁ’é:g&npnsmg

anot her and truct

Stfucftr%rr%?%?%P theﬁyawmr aﬂ%r!hromreéernprﬁeywa Nanitbe formulae I and V,
of the mmradlamﬂ doWefsfe@drbn‘é@&blsoﬂr afe REmuBKRSIAUMANYI0f | Jll angly and of
i socyanat e-term nated or correspon
the fOrBT” f ﬁ‘?"\fgcﬁ Y obradigalty nhydr oxymethyl acrylate) -
i socyanate-term nat ed pol yur et hanes with the result

Tﬁ that bl ock AMENDED SHEET . 10- , 07 FEB 2001
© PGPS Hanes are obtai ned. WIE’FGF‘@T‘EH%(%"M?"@%"b%mfol@edure in

which lsseyhnfaw—tei’rhlrﬁit@i%rﬂﬁﬁﬁsébr@irr‘@?%c%d (fRRexBfp @ﬁmﬁfﬂo%ethyl

anal o%ous for exanple from diisocyana

acryla g AR e e BaBED 98 ronHiEs BulvSsgUERY with mono- or

brshydquf-mberﬂéepoiyﬁiees For $UEieidaRiEs, @r%ﬁ@ﬁp!&r@r@éb%@eﬁ@h%ned
ccor di B{g?yt o.the invention since

polyo Ry ST 0E0TaPa? SONBSTIOR G PPy ORsr aLtmie Bpbee are, for
examply, @upanewadmsree fvHoke e&rm i) @h%ﬁfl?mdﬂ;@iﬂaﬁr@ @)egm‘ﬁdd?r'%'d with

nmech cal rties can additional
mercaBRUaTelo RS e POV B HEN6F Peee iR o ihedpi@naen b thadiving polymer
chainssgpe bbfided :anrwé tetmida@ﬂﬁsrtron Further suitable polymers are, for example

poly(meth)acrylates whose terminal carboxy! groups have been provided with thioglycerol
with a diol function. In these 'polyurethanes, the modifying polymer chains are bonded in such
a way that they link the polyurethane blocks to one another and form comb-like strrjctures.
Furthermore, hydroxy!—ierminated polyure_thanes according to the invention can be
subsequently modified with isocyanate-terminated or correspondingly blocked (for example
with hydroxymethyl acrylate) isocyanate-terminated polyurethanes, with the resuft that block

AMENDED SHEET




(e

St

i pol yur et hanes nay e

g»?orm of bl ock
ypol yners having bl &¢

“Epeating structural

AeI ements of-the fornmulae I and Il and optionally III,
-1V, Vand/or polyesterdiol radicals, and identical or
di fferent bl ocks of poitoxaal kyl enedi ol s, : 07 FEB 2837

pol yesterdiols, polyurethanes w thout pendant
car boxyl groups, and poly(neth)acrylic acid. Salts of
polyurettapep efeyeitainedftdyuebaneswhich cen e dsed for thix anmpioge are known or

can be E#%’?L%% @rﬁ%ﬁ%c{ﬁ@rﬁ&héﬁgpﬁm ﬁ&q cﬁ@r.lj Hé@es %Hg niols as

netal 'salt's di um or pot ass
rmentiorsdctareonéluding dis prefdreroeso hivapayurpiiianes 9l;i‘fesfe@'orihhwyﬁr _
urethantes E{:&B%H?&fh%%ﬁ@éﬁt;ﬂﬁ%mcg%ey &E@%ﬁ? l‘nzg Pﬁm ﬁ@/dlr?d%&/%lently bonded
carboxyd .nmph WViNis e biacleczbgd!qum drsjred phywq;;ai apg imachagical properties
can adtﬁﬁor,%ﬂ)b Eé )é%t?ﬂhéﬁ%g ’”f| Ea'c%hgérflleglﬁ%ﬁ?aea hé a@l%[ﬂ%ﬁ? %%?éafﬁgapp}matmns.
. preparation of the I I near pol yurethanes can be.

SSJ%I esses known per N
Iﬁ t%g%‘%\ér@ yg% for the polyure anééém.} %Eﬂ% p@ s{havmg_
blocks ofi repeaimg istructirab gleamarity of the fgymylaed @nd I @demmrpneuy IIInIV V andfor
poiyestmto‘f quﬁjda@ %n? o%n'tu@éltdr %Hﬁy%%t%‘%%ﬁs g@o?yo%%lkggh&#ﬁlgl ﬁ’oﬁ’},‘rgsterdlois
poiyureﬁwaap Mhotmpbudgmttqarba;lwl GTOups, @)1d pslytraetbicntinecidi xt ur e ‘
'is heated and then the isocyanate is slowy added

over a relatively long period. The poly- urethane.

obt ai nédltsan -be | obihetmlysethanes are aliiinsludads farrexamale alkaline
earth m%?al glﬁ @r{e@h{ R 5hd Xalb%w) pr&élta%[y' eflﬂa‘ﬁ%étgpséﬁg (&ﬂ{ﬁhm or potassium)

her "detal I's are grven i'n
and amsx:m;m eslts C»‘ra@rp@mn? or enmamgemnéamﬂré@lﬁwl Guef yansinies Aot e

examplé%etﬁ rhﬂ@retgﬂgh-@ﬁ 2 hgﬁ% ﬁQmWetEbe?/ drhifid, et 25?\#?& %lethy!;

est er | cati ee car oxy groups |
amine, dt-ppanylagline, si-arasitiamine, trﬁéﬂwamlmxIt@rnmropylmtmewrn—'b@tyiamine

plpendlg%gm%rﬂmhgcrossl i nkabl-e pol ynmers which, in the case
: 0

partial esterification or in conbination wth
pol ymeric structural elements of polynmers “containing

The préb%hﬁ%)blf tr&rtm\é&spc}lﬁﬁr@tfﬁ%@ BYebhe VAL RS §Pbl‘8&b%es/known per se,
particul ar advanta here is that _ theacidity (nunber. -

which hgye baemwiagly dpssl foa e RalTePBass inReElevany literm Befrequentl,

proce@tuéalls, eHbmES M Which ldi!b‘l@é#éﬁﬁﬁn&@ kMRS QUitaBRFoRRNDE catalyst
esterification) can be adjusted jn _one process .step

(organig-§h coBRARRsSeSUH 35 Foiexam G%B{itlﬂrdﬁﬁé@@l % addads sy ixture is

heated %M%Mhy igwarca%r@%m§ a8a88d B@erlésfe;éu(/%y idng%eﬁou The poly-
VENDED SHEt FS~ri Ut 134

Ufethar@s‘?té?'ﬂ?‘? Bt 'P%ﬁo'a’f%"’gih? ERRRFPT MiXPre G UHRES qI§‘é‘&Y for the

. esterifi@HBALHRRGaHRX NG ol PY FiHhONIRAR RO gNen AEHRRSK s,

radical and a vinyl radical, an acryl ate radi cal
bei ng.preferred as the vinyl radical. Exanples of such

The polyurethanes . -are outstandingly suitable for further modifi-
cation with partial or complete esterification of the free carboxyl groups in the structu.ral
elements of the formula 1i, in order to provide photocrosslinkable polymers which, in the case
of partial esterification or in bombination with polymeric structural elements of polymers
containing carboxyl groups, are moreover water-soluble. A particular advantage here is that
the acidity ('numb_er' of carboxyl groups} and the crosslinkability (number of olefinically
unsaturated groups or degree of esterification) can be adjusted in one process step. For
example, olefinically unsaturated alcohols or glycidylvinyl compounds can be uséd for the

AMENDED SHEET




gici dyl vi nyl conpounegkgfhgg » to be found, inter
=@ a, In US 4,927, 884 ot 12, |ine 19 et seq.
Crganlc radi cal s substituted by a vinyl group are, for
~exanple, aliphatic, alicyclic or aromatic radicals
" .substituted by a vinyl.group. The aliphatic, alicyclnq-FEB 2047
or aromatic radicals nmay be optionally substituted?®
al kyl ene, such as G -C3al kyl ene, optionally

,estenﬂ%tibﬁt ituted cycloal kyl ene, such as

C5- C8cycl oal kyl ene, optionally substituted aryl ene,
such as phenyl ene or naphthyl ene, or optionally
The gly&idibl?tnyt edregbuamidk enyd enerdisg éhthesn\@ntieh ebiiehgieeareepoxide radical

‘and a vg}yL ﬁapsupﬁ%l:etsrgfg%lsbeﬁ g;:prgé rﬁgl Qﬁ%{r h?l ra&ﬁ}: Icégérh@eg’ﬁf such
' glycldyl(ﬁnymﬂiqundg morIpiso &nble BundO8Er labeyin gn&mag? Sa?h,e:o!umn 12 line 19

o, BUE B AU o 5P A S 5 S s

aromat%&’eﬁlbalé isabstitetad dye vimyl geoupl The ahphabw aimycélcuulr aromaticghdicals

 may begetepRlvibstiurl SRie b & E2CRARIGR Bl Bl B itiiEs °
'cycloaiﬁ;&én’ﬁaq)syd:h as ﬁ:g{dsycldaikwm optrctmity Sld:fstltdlmi a:ryleaet suph as| phenylene

or nepRySRE. pRopH Y by ke By &, o o B GARARINY. Suiable
substit@resor ti&mibhpﬂ@fﬂcydad or avomqb‘beadneeﬂsaml forlexainpish bydroxyl groups,

C-r'Caa &I&frgpg%a%{:{ig aal@)g?rgqrr l}J,[.'II)SC Tﬁét dr?y%]%fc’&%l r%r&%h@c r%gﬂals are

preferapBfdrisobstiutey. preferred. The linear, crossli nkabl e

pol yur et hanes conprise a) at | east one dii socyanat e
.~ having 2 to 30 carbon atoms and b) at |east one i
Compuiintp Baitdbte for treyesdterdicafibragiedn gediculsalpwyoleculer @eight clginically
unsatuat%cgs lcPrécﬁsé %@1 g@n&dﬁlaé%%% g ??10 sz%nen@élghf)&ﬁ rﬁ@%t@%%furated
carboxgla:rémdwlln tj;\emmptexbaf\/tbe h;wntl@stl@v Wfoie@ulammeigf&may mean alcohols

and caa:fci/xg q(fda §?c;§ %ﬁ% ?FLTTI 2l f\gﬁo%o@a‘?ﬁorpétoni@ BBng‘?eferred |

unsat ur at.ed
examplB3- a(maﬂe;! Ialmybll. craarivtizicell, adrylispdd meithaendic acishand @atenic acid.

_Glyc;d)gt(ﬂg%@%@%r@a@ g’é&icgﬂigg gddl ol- having 2 to 30 carbon

e car aln at- | east “one car boxyl
group is covalently bonded The linear, crosslinkabl-e

The POlYyurethanes, may aqmbsa erb%gi.dkaserﬂowu%thgaesr agdbfahise
of at |east one aliphatic¢, cycloaliphatic or

a)  tdeashbhptitaocyanate pavng & tg3gicarhen alams padist one
by  UthGRIBh ghpﬂfatle Qk XWéI:Bh&WbIM%BQ t&'s’ﬂféiirborpétoﬁfts to whose

pol yester car bonat edi ol pol y| act onedi ol .
N@@E@IMBEIS’EIQBM caltmlmmvp isERvalgotly borisded angdegme or all of said

C~{a?§cf5<iy| @%ﬁpé RaRObddH @ét&masmmaéh GesHiddng Rakbiir26d8L-Cs8cohol or
oC ynmers as descri bed above.

with the glycxdyl ester of an olefinically unsaturated Cs-Cycarboxylic acid, and
c} optionaily at least one aliphatic or cycioahphatlc diot having 2 to 30 carbon atoms, fo

whose carbon chain at least one carboxy! group is covalently bonded. -

The linear, crosslinkable pciyurethaneé, | 'may additionally contain

d) radicals of at teast one aliphatic, cycloaliphatic or cycloaliphatic-aliphatic diol, of at
least one oligomeric or polymeric oxaalkylene glycol, of a polyesterdiol,
polycarbonatedio! or polylactonediot. '
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«v%ﬁﬁ"wﬁ-@ﬁ?ﬁloo preferably 1 76760

-

- The hm%pif he@pPa#iigkable ﬁ@lyélﬁ

be, for exanple, 0.1
“and  particularly
preferably from5 to 80, % of the carboxyl groups. The
degree of esterification can be deternmined via the
aci d nunber. The acid ni#ber nay be, for exan‘pl e 0. :ﬂ-! FEB 2367
to 1.4 and preferably 0.6 to 1.4 nol KOH per

yur et hane (solid nmeasured by titration WIJ |i<
W§Sment s, embodi ment s MRgRdditionally comprise

block c@ﬁ&§rﬁé@rggeﬁsg§bm\@een i ndi cated above. for the
I'i near and uncrosslinkabl e pol yurethanes are

applicable. in a preferred enbodi nent, the linear,

' The deGieges Legiem,t&ten rar%ww eér@eeﬁaré: ont @i 1oor @rléﬁe?érbl?g W @ot@dof

fornulae | and nd opti onall

particularyipisiergbly o 8 ieiPe %0k B carbon GroyRITRE deeras of E(Shﬂf ication

can be dgeﬁ%ﬁggqr@ ik Goid rlrdrrlberoi' s aéit nﬁﬂng%% ma b@(i}{)%xbé?%p[e(dl Yo 1.4
in

- and prerfar,abim@, 6 rcas1, 4 mql @QH RET rg aﬂuurﬁtfﬁa% é‘soﬂ'ﬁ massVEREM trtrﬁtrea Wﬁh

KOH. NMeanings; including the preferences, and RS is allyl,
crotonyl CI—|2:CH2-C(O)-OCI—I2-,CH(O—|)-CH2- or
CH2=C((jH3)- C(O -0 CH2-CH(OH)-CH2-. The crosslinkable
Otherw]Rg! %ﬁ‘érd%tvEI%Bﬁz%nfeaBnﬁa%d%rﬁé Qr@cﬂpr@fér&ﬁ.‘e% 2 TV BebR thdicated above’
I near pol yurethanes. In order to avoid secondary
for the linege BNG HBCTORFINkBbIe ROl URRiYanrs e arrlicablet he react i on
m xture. The reaction tenperature is preferably in-
' the range from70 to 150C. In the esterihcation, it is
In a prefgraesi gaggqhmeet the lipaar gerReslinkallq elyueiigRes gerigin repeating units of

the fongmge%ﬁmi Yand ﬁahéuyn%rmavar aRfjof Bfdst&tiol FadidaRTOVEd |

ng the reaction yci d esters are as a rule
nore reactive and are therefore preferably used.
_ @bﬂgg g@@ Is are to be founctlln the exanpl es.
NDED' SH " (rstwadczft}; [~ s"r4fir 14_ -13-
07 FEB 2001 Dependr ng on nol ecul ar wei ght, t he '
cPIAFORRR: pol yurethanes acd¥hding to the invention
are liquid to soli.d material which are soluble in
opgaphe sol vents and water and @gn be crosslinked
bot h under the action of either heat or radiation, or
heat and radi ati on. The - pol yurevhanes can therefore
PRt Bused .in different areas( ¥or which pur pose
_they can be formulated according to the desired

@ HLOHEOACH,) Y (V)
~O-R,{COORs)m-O- vh

in which R4, Ra, R, Rs, Y, m, n and x have the abovementioned meanings, including the
preferences, and Rs is allyl, crotonyl, CHZ—-CHz-C(O)~O-CH2—CH(OH)—CHZ- or CH=C(CHz)-

' C(0)-0-CHz-CH(OH)-CHz-.

The crosslinkable polyurethanes can be obtained by esterifying the linear polyurethanes. In .

- order to avoid secondary reaction_s; inhibitors may be added to the reaction mixiure. The

reacﬁon temperature is preferably in the range from 70 to 150°C. In the esterification, it is
also possible fo use alkali metal alcoholates. Expediently, resulting water of reaction is
removed during the reaction. Glycidyl esters are as a rule more reactive and are therefore
preferably used. Further details are to be found in the examples. ‘
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a0 Process of the inw @S a conposition
% dwprising a) crossl i Eyur et hane descri bed
““above b) an initiator for the thermal crosslinking of

~the olefinic groups, or | ; c) a photoinitiator, or
d) an initiator for the_thermal crosslinking of the
ol efinic groups and a pﬂ%f oinitiator, and e) k‘” FEB 2007

optionally a diluent. The conposition may additionally
contain polyneric binders. Exanples of such bi nders
are polyacryl ates and R poxy polyners (Showa

Dependﬂhg lifomm{emllar@emghtl_m c)ossThPeai:ﬂE polpursthamys becording & thednvention

* ere g i e S48 PR FERC et b sy ghfan e

crossllrﬁﬂadsmi_th ahdenrdhe actfonad eitheh el of rHdistian oo hebbandereglighibr. The

pourdbi CoTETehrTRRLPLT ool ERaMlt s oxypn gyrose ey can e
formul#ted ayddpeing by theplespad dpphaa&ommcorporat ed into the
pol yur et hane. The anount may be 0.01 to 5% by wei ght,
based on the conposition. A photopol ynerization
The pibdekatad ths iadeled ohoudelsea conpasitt borroapcisidgng to the

- inve if, th 5 $e Crosslinked (cured),
) 3 &kﬁ% %O‘Ylﬁﬁﬁ‘é‘Q OEEQ&! ibb@ Nl

7SS sure to W light. Typical exanples
b) Csfn tniﬂﬁl@tmmha/mnhalairmﬂhnkmg bf thieatefinargrotyez or N and
t%}@l(( et hers, such as benzoin, benzil,
©) 7 ether. benzoin ethyl ether, benzoin

- d) r‘arﬁhtﬁﬁwr fc&itﬂilsmen’nﬂlrtzmshnkm@ of §re cﬁﬂnergrou;b&emxba photoinitiator, and

t h and the |ike; benzophenones, such as
e) 6&%@@%@y @ﬁ@ Fp net hyl benzophenone, M chler's ket one,
nethylbenzophenone 4, 4' - di chl or obenzophenone,

The CopEIBRananos. aguggbggzgggﬁ%ggg@d.@aa%n,s BSigbh!§Biymeric binders.
Examwbmdmhbﬂﬂewmwowemmm Bipoxy polymers (Showa nghpolymer Co. -

v, B B0 RN RSA GRBESES1do sty tojo50 2ty

‘weightkipssrieon tﬂem:etrt)ympdn (et hyl t hi o) phenyl ] - 2-

nor phol i no- 1- propanone, N, N-di met hyl am noacet ophenone
and the |'ike; thioxanthanone and xanthones, such as
For th@{hgrdalnmeodsjinking.exdaer taging) mﬁlamrdioeemplmom@m aghegmpounds,

such a? acz%gé%lﬂgr%i‘lﬂﬂé h&'rbeemwges sgbméggi%g&ﬂb% E@ﬁ?m@ﬁr‘évorated

ragui nones, Ssuc I none,

© into thapwmt—lmamounmam.@WM&BBE!BB@T/ ot 0n trsqoragpsition.

,0 7 FEB 2007 " -14 chl or oant hraqui none,

2 met hyl ant hr aqui none, 2-ethyl ant hr aqui none, 2-tert-
A photopolyinerizatioaduiiztonis added i theczomriosiigo aaending to the invention if the

compo%xt%'ﬁyé AREL-RAY (QRAD; fof cRIMPRABY BLARUIBSV light. Typical examples of

photopolymerization initiators are bezoin and benzoin atkyl ethers, such as benzoin, benzil,
benzoin rhethyl ether, benzoin ethyi ether, benzoin n-propyl ether, benzoin n-butyl ether, |
benzoin isoprépyl ether and the like; benzophenones, such as benzophenone, p-
methylbenzophenone, Michler's ketone, methylbenzophenons, 4,4-dichlorobenzophenone,
4 A-bisdiethylaminobenzophenone and the like; acetophenoneé, such as acetdphenone, 2,2-
dimethoxy-2-phenylacetophenone, 2,2-diethoxy-2-phenylacetophenone, 1',1'-
dichloroacetc;phenone, 1-hydroxycyclohexyl pheny! ketone, 2-methyl{4-(methylthio)phenyl]-2-
morpholino-1-propanong, N,N-dimethylaminoacetophencne and the like; thioxanthanone and
xanthones, such as 2,4-dimethylthioxanthone, 2,4-diethylthioxanthone, 2-chiorothioxanthone,
2,4-diisopropylthioxanthbne and the like; anthraquinones, such as anthraqguinone,
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and the like; ketals, such as acetophenone dinethyl
ketal, benzyl dinethyl ketal and the |ike; benzoic
esters, such as ethyl 4-dimethyl am nobenzoat e,

wo tf5 iRy ! am no) et hyl benzoate, ethyl PCT/EP2004/051709
p- di met hyl am nobenzoate and the |ike; and pheny 7 FEB 2887
di sul phi des, 2-nitrofluorene, butyloin, anisoin etﬁg
et her, azobi sisobutyronitriles, tetramethylthiuram

di sul phide and the |I|ike. These conpounds nay be
contained individually or in conmbination in the
conposition according to-tlhe invention. The

phot opol yneri zation initiator is preferably present in

I f bl
£ RN BRa gt el oAl B SR et 26 0
ad:@Magthmgumg'rq, frehlofoprtbraquinane, vamdaniraquingne, 2-aminoanthraquinone
p ma Haike! KBtaisZdlich Alad&pRbRh& Hiftfettyike Bl BHizﬁ%iméiﬁyl mtél Bnd the like;

AR AR & PR ARURL M DM O AL
prwwupdmuwiammbemmte acttse ikcabral pheyt dislighides &2-tithafuorene,

P YR, hrfidhd Gy bREC LidR rst,D%% h? ﬁﬁhﬁ&rﬂﬁd:&ﬁmde%ﬁ the

am nes, such as triet riet
2-liKg- FFB?%?WP‘&‘H?%%FH&H%W w'qualh@r imeRwbigaien insthe paspposition
aGrardingg thedindeltion. nvent i on may contain a dil uent,

which is, for exanple, a photopol ynerizable vinyI
nonomner and/or an organic solvent. The

pHoe epeppiyierzalipr sitiglonis prefasshiinrresentin an pmeunbelf 9 15 and
S %ﬁ&nﬁ@ pf‘éfé}ﬁbl% & O geridnOsyWaidght, bBsd @h theMpetba lakdbhding to the

ates, such as 2- hydroxyethyl acryl at e,
2-%%@P Xybutyl acryl ate and the like; nono- or
diacrylates of glycols, such as, for exanple, ethylene

9|M6FégJ:ver Al gﬁ%ﬁ%ﬁ&ﬁ Mlﬁﬁﬁar m%)hﬁﬂ!atgn@ﬂ!\ %tpg%’tgﬁﬂﬁner tion
dit 'ﬁl@? s part e Sefipdioron %%@W%&Poranwﬁlgﬂ 's\teehognﬂmh@%wlv{eemﬁon
a(acgelm‘tmd ascelesaie the pslyiNgidatbnresdiph. Jgpivdl exsnpes ald-tertiary amines,

aﬁés% AT fandiEhiby lﬁﬂﬁ%ﬁﬁaﬁﬁﬁé&h@ﬁgl i the like.

ylen trlan1netr|acry
blsacrylan1dopropoxyethané bi smet hacryl am doet hyl

maThé eamipokidéreaceiiding (cathe hydm&xmey&mmﬂuhydtlv&ﬁh& , fd¥ieftiinple, a
a as
'E,Hot %@Hae%%geﬁm'ﬁgacry%é?og an%taﬁﬁga‘?é%t pol yval ent

acrylates of polyols, such as hexanedi ol,

@ﬁid’dbbl?hﬁﬁﬁﬁl@ Rty risidinBRlard ﬁéfeﬁa@ ly selected from the group oonsmtmg of
SR A oty DGR e ST et e mo
p mopg-oedigcryiatesl of ghytdiscush ag) o pramyple; ethlledeagiycol, lnemmtytmaéthyiene

RS 40 RS Shy G l,S A.
- SielpVaRalycat e a th%{'w?em'a@ie%s% ag Nptadimgthylacrylamide, N-
divgthyleiactylameie vaéthylericbisagafidnyit ) idptyRadaniindv@loytintas,
bS8l AR Ao b bl Wi ™2 "
zoﬁipxyqtlg,oxy)ethyl]au'ylam:de and the like, aminoalkyl acrylate, such as N,N-
dimethylaminoethyi acrylate and the fike; polyvalent acrylates of polyols, such as hexanediol,
trimethylolpropane, pentaerythritol, dipentaerythrifol, trihydroxyethy! isocyanurate and the
like, and ethylene oxide adducts thereof or propylene oxide adducts; phenoxyacrylates,
bisphenol A diacrylate, and acrylates of ethylene oxide adducts and propylene oxide adducts
of these phenols; acrylates or glycidyl ethers, such as glyceryl diglycidyl ether,
trimethylolpropane triglycidyl ether, triglycidyl isocyanurate and the like; melamine acrylate;




and net hacryl ates of the abovenenti oned acrylates. The
organi c solvents are preferably selected fromthe
group consisting of the ketones, such as nethyl ethyl
‘gﬁtﬁ{g &y cl ohexanone or nethyl isobutyl ket 19&9/051709
|ﬁe aromati ¢ hydrocarbons, such as toluene 07 FEB %01
xyl ene, tetranethyl benzene and the |ike; glycol .
ethers, such as nethyl cellosol ve, butylcell osol ve,
met hyl carbi tol, butylcarbitol, methoxypropanol
di et hyl et her acetate, nethoxypropyl acetate, propylene
gl ycol nononet hyl ether, ditpropyl ene glycol nonoet hyl
ether triethylene glycol nnnoethyl et her and the
ch_as eth tate, butyl acetate,

%ﬁﬂ%@? Fé%ﬁéHgagvgw%ﬂP {% %col ethers and the

Ilke al cohol's, such as ethanol, propanol et hyl ene

gl m%lrgame LORHERS ﬁ.@kemv sefBEd h&ﬁ trtel ld?ih&%f'tﬁti(ketones, such

hy rocar bons, such as oOct ane, ecanes an

5 PRl SN s insa Sesiphesn e A Stethyl jeqbutytketqge apdsihe fiks; aromatic
etﬂyemarwfsrsmblewmmammkme laysthanyttniare ap@thedke giytol ethers, such

20 Jﬂ‘ﬁs @g@% ||0¥ vﬁ.-t ﬁ\ethﬁ%&uh%ul%ﬂc&ﬁ.{ ﬂgﬁ%gw%p%ﬂ ic
c dﬁiwtner metat%@mwn@yt asn\ateeprpnx;@mqm monmetml etag) dipropylene

Iy’bﬂ rhdﬁBétﬁw SIFBA) triethilehd @iy dol MERethPIChiHAF BRAhE lﬂ@sestew Buch as ethyl
or as .a

|
plﬂﬁ*a iR Bt AoaeEor e atberhuir el e diand thogie: gloonos,
t resch apatiranplopropangl, elbylens glycalppropy@@®diybgl angihg like; aliphatic

prr@&ﬁéﬁﬁﬂn)é sk M R tand fPsE hké B&d %H@rﬂlbaseh%éﬁé’nté’ Buch as

ition erce ght alwa
d:em ﬁlE?r %qﬁoieﬂv r\ﬂglﬁ% py %ta@p Ieyﬁélaphtha na htha solvents
p remiti ¢radikey Thesezpdanie seivemis sanmforrreducmg thee Whichsitg 0f thé contifosition

CQRG 1“H¥S
t he v?gécdg?ﬁ@%ﬁg%uce% IB%J‘% t6atgﬁl s@%%elp%ﬁgﬁ% e of
pol ynerization is also increased. It is also possible

t orhie @ilehitcoan Ge pEcAdnkioP s Sikiureet atlphealityctt ditleftp Aithie|cbiposition

a r r 0
%é‘g‘;ﬁﬁ%g%- enid L*a"ﬁ%“ne%"%g 5335 B BB B 3y it of
ipent bﬂﬁmmtmmﬂm | h@%@p@gﬁﬁgy mhhduw sum|te H00

CIpafcehtib) eigt. agent s are known.  Organi ¢ pol yepoxi de
compounds having at |east two epoxide groups in the

nol ecul e are preferred. Such pol yepoxi des are wi dely

k iy\adddinghg phatgriolyetelizabls viny! raéroimer asridiedt yathe corfipmsition according
exai I.rre.er%ﬁ RRESHY) is fhe yRESR] ﬁaeeéed%uﬁame%ﬁnp BABHe |Jr:le of

@3@%0'd ‘et her’, and % ers of henol or

C prizatRnds SR ingrRased,IEis 8sP possikieite *"&‘ﬁ?&%‘ ?f@%ef%ﬂsém’“ as the
prdedetpability atd tglighaesdy| esters of organic di carboxylic
acids are furthernore suitable. The glycidyl ethers
can be preextended wth diols or may be prepol yners.

THrertarpera cresslinking ggenthipparidecligiontanties, ciseatef whchaeapable of

0 rdactidgQnith @6 dAybok igiips mBASEsden Subecrbali & Gre k¥,

%995:{n% polygpzoxﬁgyarﬁ&%g 4r<a9?1& thqeast gvo BPEEPB gzrgup% inthe ho!ecule are

preferred. Such polyepoxides are widely known. Glycidyl ethers of diols and polyols, for
example bisphenol-A, bisphenol-S and bisphenol-F diglycidyl ether, and glycidyl ethers of
phenol or creso! novolaks and cycloaliphatic epoxides are preferred. Diglycidyl esters of
organic dicarboxylic acids are furthermore suitable. The glycidyl ethers can be preextended
with diols or may be prepolymers. The amount of crosslinking agent may be, for example, 0.1
to 40% by weight, based on the polyurethane.




-16 Exanpl es of epoxy conmpounds and prepolyners are
bi sphenol S type epoxy resins, such as EBPS-200
(product of N ppon Kayaku), EPX-30 (product of ACR

@230&0%2‘3' on EKA-1514 (product of Daini pp%ﬂﬁ%mmsmg
em cal s); diglycidyl phthalate resin, such 07 FEB 2807

Pl enmrer DGT (product of N ppon Yushi); heterocycl ic
epoxy resins, such as TEPIC (product of Ni ssan Kagaku
AG, Araldite PT810 (product of Ci ba Geigy Inc.);

bi xyl enal type epoxy resins, such as YX-4000 (product
of Yuka Shell AGQ:; biphenotitype epoxy resins, such as
YL-6056 (product of Yuka Shell); and

t eﬂaﬁﬂ)‘%?ﬁ &WQ&&%BE SI%&I)I}I%%% \Q/%lbéséﬁ'{ngl %%ez %s %)Q rgg’ ins, such as
r e'étBl?%ZOOs(e@ﬁucagf NiproR Kagaku), E@EﬁﬂimgducmeﬂRMOEplclon EXA-1514
48 3BDAM Cl\fbosﬁﬂihd:r{emcag eggme,ﬁ phinflBE Restfdik ds Pl@nmer DGT

e P Rae R aﬁ?%efgﬂff" 568 B i et pepvscan

CeKappky A}, Mralditey PUMOZ RO tyct YTEDE GQQLHH; ); ¥R@bhoVHE: epoxy resins, such

YOI fouchl
st LWM?%@%&@%@Q ) 538 B Sing auc Y ose
(P SLY i Sl A A GO IRA ESSES T SR rguct o

t ypmmoase:lmm repalaiy/ty peosdoRg resias) Glhctoss HEPKE-200 (HOCNERS, BOOR-1020,

o o RBREN B f?“%ﬁ@“%’aﬁ“ Ao o DA A ko an

AGprodugieefAsghi Pyﬂ'e'cal;ﬁoﬁﬁy‘N-ﬂ e ag E ‘@99 fpsodaptx oSibaGeigy Inc.),
E%é@zﬂm YIHEN-220HH, YDEN-72 Y CNRROK woﬁnmﬂ%nd mm( roducts of

TN F S ot MR PN A
ascMmM)mﬁphw Atyde noyniakbpotyTesils, smmaaER&@@n BR-8002,
YLE%@-BO%G%&@P%&R&QM&A@%; &H&ﬁicaﬂ) Sdm%%sor(%aﬁﬁ of

i.f.i ed suc oduct
o Saipron s R Sicns Al ehelSie fybe Spomytesinp. sk peE % bb. EFX Ao 20
( Fipmdums af Pséhl Peti@i Ko@mw;:al@rpe;epmpmtsamcnaevwmmmuucts of

i Has Epitiﬁ'?swé iy g‘é@rﬁ’n&(@@g%& K YHABBYRK 51110

K
sflede%%,Oin'aﬁs Kase) AG Y901 1 Yot (PO R ONFS rubter
C -racyifled lepaxy ea's&ns,rsudm s Eylcl@ITERL60EPioduct oSDEMppas irRIGhémlcals), EPX-

?-eésllloglsE Pﬁgrz o ﬁa' enla?i'l @ﬁ;\ eﬁea OIIC% ?&%ysuch
Attt o feEy o iy

emwcte@f Y@mawnle kat@w Q) élmoa%medlﬁgd eppyy resins, such
aqsw{nsg r&mtof aeau E@Aklé% dAdﬁQW %%ﬁe mbGhdd eBBE RYsin,
A(% EJJI 1&821 , Epl %P g)g%r)
ghas iag GO G- KiSdgiscusiol o (wc?ls}\@ $ifi} Raplypterified
|nutn<anmac@|.caeﬁ) ECN- 1273, ECN-1 280 (Ciba Geigy AG).

The epoxi des can also be cured with crosslinking, in a
manner known per se, using EFIy car boxylic aC|ds or

C d"tuﬁb%ﬁf@@'@rﬁﬁwlpme&mm@@ & by therastianE keat arR Epikete® 180870
pq#warsrkmamﬁ AGS; (zgrcrah@m.m Epicen® NBY S HpictR® mea @pl&ton N-690 and

Bt B8 Tudibepn ik cpBrPa a2 B pid s iR
| nventi on which contain carboxyl groups. The anount of
The epoxides can also be cured with crosslinking, in a manner known per se, using poly-

carboxylic acids or carboxylic anhydrides, if the photocrosslinkable polyurethanes according
to the invention contain little or no carboxyl groups. For curing, it is also possible to use the
polyurethanes according to the invention which contain carboxyl groups. The amount of
polycarboxytic acids or polycarboxylic anhydrides may be, for example, 0.1-20% by weight,
based on the composition.




) thereoftaln %tem; g q,y {ﬁﬂ: o&tﬁ

s

'éfycarboxyllc aci ds di )
e for exanple, 0.1-28%Byaweight, based on the
conposition. ~tCt~ C1/2t7t1a ~iUui" 1J4/66 -17- .07
FEB 2007 The conposition may al so contain an epoxi de
curing agent This servgg-for crosslinking the epoxy
groups during heating, so that the protective film {7 FEB 2001
produced using the conposition according to the
invention has good heat resistance, nDisture

resistance and el ectrical roperties. es qf said
The CU@E’PF%8§agents are s-tri a2|rﬁ%‘/§§% ﬂﬂd’ge ng@ﬁ cygng agent. This

serves fmrl camshaklngtﬂwembxglgrmmeﬂmrhg aszamgs so that the protective film produced
di ami.no-s-t

using 152 FbRSNIH FabhE® B8 jnfrlad el eei et reistons, miisture
remstamahr@tbeﬂematal\mspértm Ebmp@saisdidraring Q@ﬂ@ aftss-iriddl as
compox%‘n mﬁﬁét?% Er§ a?u(a)?.aﬁﬁﬂallaﬂ"ﬁm—s %Zz:% s%‘d&-&nammo—s {riazine, 2 4-diamino-

6-tolyl-2frih e, Qldadtawfrmq&b()lﬁlt-imla]zu% éncﬁdérﬂatiﬁsrtﬂ@ﬁééﬁ R U
S-trlaz ounds t her eof

compolliE° B A St Eintnb B b S oat e o By S

2.4.6- trﬂzaphérgﬁ)utﬂy!]m,%,B,G’Otteiram@@bﬁé{ﬁ Gmnheémrldqh@mﬁétsl—h’ﬁzme

-and . subs te nsequent]y, corrosion and col our
compo

Bl rg iRl © PHINGAFCPISRE e FRAYY Sesits- ridgy result in better
adhesidrobétdeen @mtbeuvarfmmhaes@bs&m dadr&LeQuerﬁ@rrmwﬁiﬁm éﬁdﬁ%m;ﬁe '

_ erate t ver yam nes, such
changeg T GRHPBR P RERIHEHE oh# HE A7k Gl Ghphsoried. Tridazols
Vcompomwﬂk&(mbem{awaté thepddHEsions Metsbvel) @&Wéﬁﬁfﬁé&esuch as

dlammo?a @/ ré}rg%ﬁﬂ% ﬁgmg?rpﬁqtqulﬁﬁeqiwwgglﬁgﬁlyl sulphone, cyclo—
hexylardinet hwk;e;n@ierdmnme,erl 4‘t-d§ﬁmaﬁ-$] S'Lcﬁétﬁﬁeibhéﬁ?lrﬁ’t@thane '
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dlcyandimdrdaz Lreas umacﬂ@hﬂ&deskﬁolyt@&s@ﬂ@dﬁaﬂ(ﬁscbrﬁ&hé fike, IdigdrR®hcid salts
/or e cts thg{reof terti such as
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' . epoxide curing agent of 855 or less, preferably 98:2 or less. As a result of the presence of

the epoxide curing agent in the abovementioned amount, sufficient crosslinking takes place- -

so that desired water resistance and heat resistance are obtained, making the composition
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xi de curing agents Effepessigéd al one or in

bi nati on. The epoxi && “Figagent s ar e expedi ently
used .in weight ratios of the pol yepoxide to epoxide

~curing agent of 95:5 or less, preferably 98:2 or |ess.
As a result of the preserge of t he epoxide curing 87 FEB 7007
agent in the abovenentioned anount, sufficient v
crosslinking takes place so that desired water
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like. Suitable antifoams are, for example, fluorosilicone-like, fluoride-like or polymer-like

antifoams.

The cross[inkable_poiyurethanés can be employed, for example, as thermosetting moulding
materials with the use of customary shaping methods. Depending on the thickness of the
mouldings, the crosslinking can be effected thermally and/or by means of radiation and
curing can thus be achieved. Additives by means of which the processing and properties can
be influenced may be added to the moulding materials. Customary additives are, for
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like. Suitable antifoans are, for exanple,
fluorosilicone-like, fluoride-like or polyner-like
antifoans. The crosslinkabl e pol yuret hanes can be
WHRIS¥AEs, for exanple, as thernosetting moulgling, 0. 0s1700
materials with the use of customary shapi ng netho S'UYHFEB 2807
Dependi ng on the thickness of the nmouldings, the *
crosslinking can be effected thermally and/or by neans
of radiation and curing can thus be achieved.

Addi tives by neans of which the processing and
properties can be influend®d nmay be added to the

nmoul ding materials. Customary additives are, for
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cg‘ pr%es gapq{lmgn For {ﬂg pro(aLcl:u%n %F‘ ;;?an%r r‘f’u?faoes and the filling of cavities, such as,
for example, drilled holes. In the production of a circuit board having a structured layer, the
printed circuit board is, for example, first coated with the composition according to the
invention and then dried for evaporation of a diluent with formation of a film (60° to 95°C for
15 to 60 minutes). The film is then preferably expased imagewise with the use of a patterned
negative mask. The exposure can also be carried out directly without a mask by laser
inscription methods. After the exposure, the film is developed in order o remova the
unexposed parts of the film. Finally, the film can be postcured by heating, a scider resist




of use which is
S ? 10 idgecording to t he
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no Cafbé?y‘ﬁé%‘ms c@°§§s"’) ][eW °"Yé53 Sently used. The
conposition is preferably sold in a set conprising two
contai ners A and B. Those conmponents which react

Mouldings fcRatngs A e cRMBRS B har at ed so that  t HEBVEAMisiEng
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co ur e
. resistance and elect ca? res?stance r%easured under humid conditions and flexural strength.

Optionally photostructured coatings of the composition: are
distinguished by their adhesive strength, elongation at break, hardness and resistance to
treatment baths. Furthermore, high photoreactivity and hence short exposure times during
exposure to, preferably, UV light, coupled with high reésolution, are achieved.
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Orasol blue GN Phthalocyanine dye, Ciba -

Quantacure ITX 2.4-Isopropyhthioxanthone, Rahn

Silbond FW 600AST  SiOz, Quartzwerk Frechen .

Dyhard UR 200 ‘Substituted aromatic urea (Rahn)

Tego 800 Polysiloxane (T ego) |

Syloid 161 Amorphous Silica; Si0; (Grace)

DER 331 Bisphenol-A epoxy resin (Dow)

Lionol Green 2Y-301  Phthalocyanine dye (Toyo)
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80C. The polymer solution thus obtained is

c )ar a?’toiey[lrleﬁgr%s aving unsaturated side chains and free carboxyl groups

Example B1: Reaction product with glycidyl methacrylate

22,28 parts by weight of dimethylolpropionic acid (DMPA), 8.07 parts by weight of 1,4-
butanediol, 8.07 parts by weight of polyethylene giycol 300 (POE300) and 273.13 g of the
solvent methoxypropyi acetate (MPA) are introduced into a reactor and suspended with
stiring. 1 percent by weight, based on the weight of the diols, of the catalyst dibutyttin
dilaurate (DBTL) is then added. The reactor is placed under an inert atmosphere by
evacuation and_ﬂushing with nitrogen. The mixture initially introduced into the reactor is
heated to 80°C, and 61.57 parts by weight of isophorons diisocyanate (IPD!) are added
dropwise over a period of 2 hours to the initially introduced mixture in the reactor under a
slightly excess nitrogen pressure. After the end of the addition of 1PDI, the reaction solution is
allowed to continue reacting at 80°C until the concentration of the diisocyanate has




acid titration (1.29 nol/kg), GPC (Mv. 10 000 g/ nol;
D: 2.6) and solids analysis (44.98% . B) Pol yurethanes
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di met hyl ol propionic acid (DMPA), 8.07 parts by weig
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by wei ght based on the weight of the diols, of the
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air is iniroduced under the reaction surface. After the addition of 0.2% by weight of di-tert-
butyl-p-cresol and 0.2% by weight of Cr-Hex-CEM, 17.5 paris by weight of glycidyl
methacrylate are added dropwise over a period of 40 minutes. After the end of the additibn,
the reaction solution is allowed to continue reacting for a further 10 hours at 90°C. The

polymer solution thus cbtained is characterized by acid titration (0.42 mol/kg), epoxide
titration (0.04 molfkg), GPC (Mw: 25 000 g/mol; D: 5.19) and solids analysis (49%).
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Block copolymer:

198.4 g of polymér sélution | are reacted in a reactor with 107 g of polymer solution 1l and 1
percent by weight, based on the weight of the diols, of the catalyst dibutyltin dilaurate (DBTL)
with stirring under an inert atmosphere for 15 hours at 80°C. The concentration of the
diisocyanate in a sample taken is determined indirectly after the addition of an excess of




di | socyanate in a sanple taken is determ ned -
indirectly after the addition of an excess of
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added and the reaction is allowed ¢ continue for a further hour at 80°C.

Thereafter, the temperature is increased to 95°C and air is passed in below the reaction
surface. After the addition of 0.2 percent by weight of di-tert-butyl-p-cresol and 0.2 percent by
weight of Cr-Hex-CEM, 17.37 parts by weight of glycidyl methacrylate are added dropwise
over a period of 40 minutes. After the end of the addition, the reaction solution is allowed to
continue reacting for a further 10 hours at 80°C. The polymaer solution thus obtained is




a period of 40 mnutes. After the end of the addition,

the reaction solution is allowed to continue reacting

for a further 10 hours at 90C. The pol ymer sol ution
ined is characterized by acid titr
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di i socyanate in a sanple taken is determ ned
indirectly after the addition of an excess of
butylam ne by titration with HCI. Once.the
concentration of the diisocyanate has decreased to
0.02 nol/kg, 103.87 g of dipropyl ene glycol nethyl
ether are added and the reaction is allowed to
continue for a further hour at 80C. Thereafter, the
tenperature is increased to 95C and air is passed in
bel ow the reaction surface. After the addition of 0.2
percent by weight of di-tart-butyl-p-cresol and 0.2
percent by weight of Cr-Hex-CEM 17.37 parts by
wei ght of glycidyl nethacrylate are added dropw se
over a period of 40 mnutes. After the end of the
addition, the reaction solution is allowed to
continue reacting fora further 10 hours at 90C. The
pol ymer solution thus obtained is WD 2005/ 014682
PCT/ EP2004/ 051709 ,0 7 FEB 2007 -26 characterized by
acid titration (0.41 nol/kg), epoxide titration (0.05
nol /kg), GPC (M~ 55 350 g/noi; D 11.5) and solids
analysis (43.84% . C Use exanples Exanple d: Sol der
masks Those constituents of the two conponents which
are mentioned in the table bel ow are m xed




and are mlled by neans of a three-roll mll to give a
honogeneous naterial. The process is repeated three
times so that the particle size of the largest, solid
ﬁB%Js)oh%zﬂts of the prepared fornulation i &%Pznomsmg
greater than 3 pm Resin conponent and curing agent 07 FEB 7801
conponent are mxed immedi ately before the €
application in the stated rati o. WO 2005/ 014682

PCT/ EP2004/ 05170. 9 LOT FEB 2061 -27 Tabl e:

Fornmul ati ons for sol der mask application Fornul ation
Formul ati on Fornul ati on Fo¥hul ati on Fornul ation Cla
Cib Clc Gd Cle (parts hy vvt) (parts by w.) (parts

e Fel R P soep honfiBbleiied 0 0 ‘Rosi n 85 50. 00

ReSI n B4 50. 00 Resi n ACA250 50.00 MPA 3.40 3.40 3.40

$. 40 5. 40 ofri B 3D
Quant acur e F!11320 J:’L{'r 414 . 580 1 Fﬁnu?a’h%:? d&% %I I b@%“'ﬂ\?\’/‘
21. 80 21. 8[Qpat bpet)d 1paddbyit) 8Pars®P OO TraBehaval [ (paZsdlyet.)
(0. 03 0.03 10.03 0.03 0.03 Dfcyandi ami de 0. 03[ Geo@rignD|3
ORefn 0. 03 | Dyhard YR 0.25 0] 25 0.251}0.25 0.25 200
Tegen 00 0. 09 0.09 |GogY 0.0P 0.09 Sylold 161 3.85
\sRé;,hBé 85 [3.85 3.8 "ReSIN Ly~ 03.[97 83 9718397
aés:i” so_obulcnt (total)
Resin B4 50.00
Resin ACA250 §0.00
MPA 340 340 340 3.40 340
Irgacure 907 1 3.35 335 3.35 3.35 3.35
Quantacure 1.20 1.20 1.20 1.20 1.20
ITX .
Silbond FW 21.80 21.80 21.80 21.80 21.80
600AST
Benzotriazole | 0.03 0.03 0.03 0.03 0.03
Dicyandiamide | 0.03 0.03 0.03 0.03 0.03
Dyhard UR 0.25 0.25 0.25 0.25 0.25
200
Tego 900 0.09 0.08 0.09 0.09 0.09
Syloid 161 3.85 3.85 3.85 3.85 3.85
Resin comp- | 83.97 83.97 83.97 83.97 83.97
onent (tota!)
Curing agent
Ebecryl 180 7.10 7.10 710 7.10 7.10
PMA 320 3.20 320 3.20 3.20
Hydroquinone | 0.002 0.002 0.002 0.002 0.002
DER 331 537 5.37 6.37 5.37 5.37
Lionol Green | 0.36 0.36 0.36 0.36 0.36
2Y-301
Resin comp- | 16.03 16.03 16.03 16.03 16.03
onent (total)

The formulation is applied by means of a screen printing application to the surface of a
copper-coated plate and dried in a convedtion oven at 80°C for 50 minutes. The coated
surface is exposed to UV light (365 nm, 400 mJd/cm®) through a photomask. Unexposed parts
of the coating are removed from the plate using 1% strength aqueous NazCO; solution at a
spray pressure of 2 kg/cm? for 60 seconds. The coating is then heat-cured {150°C, 60

- minutes).




Curing agent Ebecryl 180 7.10 7.10 7.10 7.10 7.10 PMA
3.20 3.20 3.20 3.20 3.20 Hydroqui none 0.002 0.002
0.002 0.002 0.002 DER 331 5.37 5.37 5.37 5.37 5.37
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400 m)/ cnR) through a phot®mask. Unexposed parts of
the coating are renoved fromthe plate using 1 %
strength aqueous Na2CO3 solution at a spray pressure
of 2 kg/crn2 for 60 seconds. The coating is then
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are exposed to W I ight (365 nm 400 nmd/cnR) through a
"B HhoRREctivity of the coat

Coated and dried plates are exposed to UV light (365 nm, 400 mJ/cm?) through a mask and
are then developed. The photoreactivity of the coat is determined using a Stouffer sensitivity
scale 21 (88G21).

D. Adhesion of the coat to the copper surface
Coated and dried plates are exposed to UV light (365 nm, 400 mJ/cm?) through a mask. After

the development, the coated surface is heat-cured for 60 minutes at 150°C. The adhesion of
the cured coat to the copper surface is determined by carrying out a crosshatch test. For this
purpose, the coated surface is first scored in a defined pattern, and an adhesive tape (Scotch
Brand 9898) is then pressed onio the resuiting pattern and removed again {adhesive tape
test). The quality of the adhesion is rated as:
00 no breaking off of the edges of the coat at the comers of the scored pattern

slight damage to the edges of the coat at the corners of the scored pattern

severe damage to the edges of the coat at the corners of the scored pattemn
XX the coat is completely removed at the comers of the scored pattern

E. Solvant resistance

Coated, dried, exposed, developed and heat-cured plates are incubated at room temperature




are then devel oped. The photoreactivity of the coat is
determ ned using a Stouffer sensitivity scale 21
(SS&1). D. Adhesion of the coat to the copper surface
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m nutes at 150C. The adhesion of the cured coat to
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crosshatch test. For this purpose, the coated surface
is first scored in a defi-#d pattern, and an adhesive
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t he adhesion of the solder mask to the copper surface
Stabiifpyt carrying out an adhesive tape test

(ccu‘atedﬂ)nea,ru*pwee, desdlesbdand hadtboas platedan drstivtieatiasiuixi(25%

' |5%Em83n%h %ﬁ&éﬁ%ﬁéﬁ@é#éﬁéﬂo&ﬂ SR artl i NIRbERFRRMEs for

reases 1 n‘a
10 seconds each time in a solder bath (288°C). Thereafter, the state of the coat is rated as

follows:
00 no change in the coated surfaze
slight change in the coated surface
considerable change, cracks in the coated surface
XX blister formation, swelling andidelamination of the coated surface

H. Resolution
Coated and dried plates are exposedito UV light (365 nm, 400 mJ/em?) through a mask and
are then developed. The resolution isidetermined using a Stouffer resolution scale (SRG).

l. Pressure cogker test

Coated and dried plates are exposedito UV light (365 nm, 400 mJ/cm?) through a mask,
developed, cured for 1 hour at 150°Gland then incubated for 72 hours in a pressure cooker
at 120°C and 1.5 bar. The state of the coated surface is then rated as follows:




xx total loss of adhesion G Stability to sol der
process Coated, dried, exposed, devel oped and
heat-cured plates are first imrersed in flux (25%

- W®SdoSodsbs2i SOpropanol ). The plates are then QidifSdo@hs1709
60 seconds and imersed three tines for 10 seconc?s 07 FEB 2007
each time in a solder bath (288C). Thereafter, the *
state of the coat is rated as follows: 00 no change
in the coated surface o slight change in the coated
surface x consi derabl e change, cracks i i the coated
surface xx blister formati¥n, swelling
andi del am nation of the coated surface H Resolution

te ried e re exposedito UV Iight (365
ﬁgn%a 48’6%‘%@%@%‘%@%@% mask and are then
devel sfightichapheinteexeortat s@face si det er mi ned using a
Sk ouf fc@ﬁsﬂeﬁ’&ﬂ&éﬁ%ﬂa@ﬂnﬂu@%&ed% 1. Pressure cooker

05 ey Sho ekt temndlon otl SiEtuisea” eur e

for 1 hour at 1500 and then i ncubated for 72 hours In
a SHr e cooker at 120C and 1.5 bar. The st ate of
#S(ggigco ted surface is then rated as foll

2@@?5?%@92“ piies apswrpardly LMjght (BFSmmpEB0 219’(9@ ) mfsvﬂftﬁﬁ'?ﬁb
cwmlg@ed, turbdnfor € BEUr @591 dritRertincubhighin 20803 g@ngth aflkOus KOH

'Sﬁlat%br’é zgﬁtg %Ef ﬁe%mr\eqﬁt%l@glsftheg &%P?i%'ﬁ g&g&%g fr&g ‘meesglution and, if

sur ace xx ornat i on T
descasfanyabugfedith e aist udinep siokest the bgush Jiates grp rajed as stripped if

Qﬂ@&ﬁé&r%ﬁék Aid Ren Q&rﬁﬁlé‘t&%é&hﬁvﬂmﬁ&n the I1de¥indté Slttrotm3RScopper
%%400 mJ/ cnR) through a mask devel oped, cured for

r at 150C and then incubated in a 50% strength
aqueous KOH solution at 90C. After defined tine

| R ieNeh Bendiftfedt! ates are renoved fromthe sol uti on
and, 1. necess brushed wth a brush usin
S THe eidng e oDy B9 W HEIEar A oY AT L AR5 702 ppoorcing

tto®Id68156r mask has been conpletely renoved both from
the lam nate and fromthe copper tracks. K Erichsen

bendi ng test
L. Storage under thermal shock conditions:

Coated and dried plates are exposed to UV light (365 nm, 400 mJ/icm?®) through a mask,
developed, cured for 1 hour at 156°C and then subjected to storage tinder thermal shock
canditions far 100 cycles {-65°C, 15 minutes (min)/+125°C, 15 min or -55°C, 30 min/+125°C,
30 min).




The bendi ng strength of the coats was determ ned by
nmeans of an Erichsen 202C according to DI N 53156. L.
St orage under thermal shock conditions: Coated and
wib bRsloRksat es are exposed to W light (365 n :
mJ/ cnR) through a mask, devel oped, cured forprcnﬁg%w051709
at 150C and then subjected to storage under thernal
shock conditions for 100 cycles (-65C, 15 minutes
(mn)1+125C, 15 mn or -55C, 30 mn/+125C, 30 mn).
WO 2005/ 014682 PCTI EP2004/ 051709 ,0 7 FEB 2001 -31
Tabl e: Results with formul8tions of exanple O Test

For mul ati on Formul ati on Formul ati on Formul ati on

F J e (Conparison)

g‘{g@ ?geégggﬁr qé@gj%&sqﬁgﬁgp%a Phot osensitivity SSG
11 13 11 14 12 (400 mJ/cn) Adhesion to copper 00 00

Fedd0 U SOT V Gonuktoro] Fokrdiioh |ammiaion U Foruiloh | Fhrmdiion
rlesi stance cq <@ 00 0OL0 Stlabel ity [twd sol decteo0 o 00
QX procesy Resolution (SRG 1.5 1.2 1.0 ]Qymgarispn)

M TP#‘?GGPY'@@SUH‘T cookelf t est g0 0 ndif x_detl &r ni ned

i G 1. 4 1.|031.0 1./810.35 {3trippi He (m n) [15
me%wsmﬂ Pencilih fteor /B 2B-3B{B B-28 4B
(Nﬂewm@?@fagﬂc’undpr B > 100900 > 408 0 > 1680 250 3
d §epvert resistang®) | ©her nal | Qhack | ® 00 0o

Ni-Au resistance o0 00 0o 00 o

Stability to sclder | oo o o0 o0 X

process

Resolution {SRG, | 1.5 1.2 1.0 1.0 1.7

mill)

Pressure cooker fest | ¢ (7e] o not X

determined

Erichson (mm) 14 1.0 1.0 1.8 0.35

Stripping (min) 15 45 15 15 >60

Peancll hardness after | B 2B-3B B B-28 4B

drying

Storage under | 0> 100 1G0 > 200 0> 100 250 > 500 0>100

thermal shock

conditions

Example C2: Liquid etch resist
The constituents mentioned in the table are mixed and are processed using a Dispermat

(200 rpm, 60°C, 30 min) to give a homaogeneous solution and filtered (pore size of the filter:
2).

OB 7 FEB 2887




condi ti ons

Exanpl e C2:

Liquid etch resist The

constituents nentioned in the table are m xed and are

processed using a Di spet nat
QLpnogeneous solution and filtered (p

Wp $htsfy 84T
FEB 2001

2) .

2.96 Ebecryl

o

- 32 Tabl e:

WD 2005/ 014682

Formul ati ons for

resi st Formul ati on C2a Fornul ati on C2b
Resin 82 74.66 Scri pset
350 0.23 0.23

resin 74.66 Ebecryl
I rgacure 907 2.52 2.52
Rheonet4 0.23 0.23 SR454%:76 6.76 M tsui
236 0.05 0.05 BYK 330 0.05 0.05 2,4-1sopropyl -
Fébei‘aT@E WNfuid eftn Rsist et - but yl -
'I[ota 13% 1@6‘ _?ﬁ Il:%‘sorrrul ation is applied to a

PCT/ EP2004/
aliquid
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(200 rpm 60C, 30 nin) to
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( Conpari son)
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Uncoat ed

ggpper —of The

pl at es

ItIIU—VCU USi IIH’J

["Bﬂﬁ‘eh copper \

533". A

Ql"\r F]\/ nr es

¢2.%J I\1 aqucuu
[

of 2 _bhar

HCl ,
The

80

f%R456vv| ng tests 4

46d6carri ed out

$-f6 order to dd

term ne

| igsupuopiges 236eS  Of

otdse formnul at i

omes | N

BYK 330 0.05 0.05
2 4-lsoprapyl- 1.26 1.26
thioxanthone

2,6-Di<tert-butyl-p-cresal | 0.02 0.02
Total 100 100

The formulation is applied to a copper-coated glass fibre-reinforced epoxy laminate by
means of a horizontal roller coater. The coated plates are dried in a convection oven at 80°C
for 3 minutes and then exposed through a mask through UV light (365 nm, 120 mJ/cm?). The
layer thickness (9-11 ym) of the coat is measured using an isoscope (Fischer).
Uncrosslinked parts of the coat are removed with 1% aqueous Na,CO; solution at a spray
pressura of 2.0 kg/om? for 60 seconds. Uncoated copper of the plates is removed using etch
solution (2-3 N aqueous HCI, 80 - 140 g copperfl) at a spray pressure of 2 bar.

The following tests are carried out in order to determine the properties of the formulations in
a liquid etch resist application. All tests are carried out in comparison with a reference
formulation as an internal standard.

1. Hardness after drying
The formulation is applied to a copper-coated plate and predried for 5 minutes at room

temperature. Thereafter, the plate is dried for 3 minutes in a convection oven at 80°C and
cooled to raom temperature. The hardness of the coat is measured by determining the pencil
hardness. The stated pencil hardness relates to the hardness of a pencil which, if it is moved
along the surface at an angle of 45° under slight, constant pressure, produces no visible
damage to the surface. The hardness of the pencils used is 6B, 5B, 4B, 3B, 2B, B, HB, H,




aliquid etch resist application. Al tests are
carried out in conparison with a reference
formul ation as an internal standard. 1. Hardness after

WovhRAdhe fornmulation is applied to a coppel;rc-1<,‘1q@(§Og)gs1.,09

pl ate and prodded for 5 m nutes at room ten‘peraturei” FER 2081

Thereafter, the plate is dried for 3 mnutes in a
convection oven at 80C and cooled to room
tenperature. The hardness of the coat is neasured by
determi ning the pencil hardness. The stated penci
hardness relates to the ha¥dness of a pencil which, if
is noved along the surface at an angl e of 45 under

bl d
S5“?41%6%89?@%%&%&3%%?%%Eé@*%?“?%@ﬂ%&%!I s used 18
6B, 513, 4B, 3B, 2B, B, HB, H WD 2005/014682

@THMQQMMV rO 7 FEB 2007 -33 2H, 3H, 6B _
R b D O e o LSS e

I n‘ghte at 8076. Dwalateliscopped fiphditiebatly apd the pendil ha@ness of the wet

dgXRLORB btoPiddlas @BsdriBéd %rpdﬁé'i“ﬂe at 30C. The plate
is renoved fromthis bath t he pencil hardness of

the wet surface is determ ned as descri bed under
pBi Btibtofeactity dfitlatcwaieact i vity of the coat Coated and

d

n%&gﬂz?ld% |£1%§ar%9;9%§&jtph® 'WHE’% @ﬁn\ﬁ/{c{n‘z ’Ihrp&q%% mask. The
ce'a&torwh\dép@hﬁm@é@ da@nwge@sw@mtgpr spBg{lvity sqaiet%ﬂ (88621

21 (SS&1). 4. Resolution Coated and dried plates are

e&_ﬁgaﬁotno W light (365 rim 120 miJ/cn®) through a

resolution is determ ned using a Stouffer
r Egaied Andairiedsniatesare SR@red B UDghiBéfmma 20 mlicuditroughracask. The

dfels@ittioR isteerhified ﬁkﬁr’(g%l&ﬁ%r hﬁ&l&loﬁs&?é‘(tshb agitated bath

cont ai ni ng devel oper solution (1 %strength agueous
Na2CO3) at a tenperature of 30C, and the time required
f BDevelyamenbat to start becom ng detached fromthe

PARbfRed shd Wt@ R intRduchdittd 2 gprlélkt &a%l%tda b‘éfﬂ%ﬁtgmmg Pé\ggzper

and ex&ose ate i s |ntrod

-etap B Srapd Bsiepus WA-RE) 2 8 Frparaie 30T, A e A required for

sthe et to stariheeanify dtadthd &bm dhel pgie mbasured. of 45C, and
the tine required for the coat to start to becone

detached fromthe plate is neasured. 7. Etching
8. Strippabilify

A coated, dried and exposed plate is introduced into a vigorously agitated bath containing
stripping solution (4% strength aqueous NaOH) at a temperature of 45°C, and the time
required for the coat fo start to become detached from the plate is measured.

7. Etching
The quality of the copper tracks after the efching is assessed both by opticat microscopy and

by electron microscopy.

Assessment criteria;

00 straight lines of constant copper thickness

o straight lines with slight deviations in the copper thickness
X wavy lines of constant copper thickness

XX wavy lines with slight deviations in the copper thickness




The quality of the copper tracks after the etching is

assessed both by optical mcroscopy and by el ectron

m croscopy. Assessnent criteria: 00 straight |ines of

WO nGsANisscopper t hi ckness o straight |ines ‘ﬁ’dﬁp&ﬁd&ﬁ%y

devi ations in the copper thickness x wavy lines o 07 FEB 2807
constant copper thickness xx wavy lines with slig €

devi ations in the copper thickness WO 2005/ 014682

PCT/ EP2004/ 051709 ,0 7 FEB 2007 -34 Table: Results of

exanpl e C2 Test Formul ati on C2a Formul ati on C2b

(Conparison) Pencil har dnéss in devel oper B >5B

Phot osensitivity (SSG 9 5 Resolution SRG (mll) <0.5

<Qate: ﬂagmglopg{gﬁﬁfedgat e (sect) 60 60 Strippability

(sec) 60 60 Etching 00 0 f .24-Q 9-2005 E P0451709 x<

35 - ,O0T FEB 2001 dains: 1. A process for the

bresiuct i on of sol der NerdrmulionTa’ | TEehuie e
conpri sing the steps a) coati ng of mpggébh; boar d
Wé&lﬁl&ﬁn&@ﬂ&%@pﬁ' | n@ol e COTTPUST TCconprising a

near. ¥ Hrkabi —obtained| from

LA BRI

T UI T bt hau 3
Photosensifivity (SSEJ ng i) %1” | (yaaqt one El i socyanat e
%5ohOPSRG (Bil) car bon [0S, -ii) af <0Bast one
hiDevelvpient rate (seyg| oal i gleat i ¢ di ol haygmg 2 to 30 ftarbon
agigﬁ‘fabﬁ,{yqséwose carb %anal m—at™ T efgy~ ome carboky|

ét H rs—coval cul.ly bﬂnucu, are—sorp—or—all--of sai d
UU,\]I groups—have ®n esterified®with an
oI efinically unsaturated C3-C8- alcohol or with the
gl ycidyl ester of an olefinically unsaturated

C3- C8carboxylic acid, and
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(Qﬁ;

i7i) optionally at |east one aliphatic or EP0451709

cycl oaliphatic diol having 2 to 30 carbon atons,-to

whose carbon chain at | east one carboxyl group is

coval ently. bonded, -A2) an initiator for the therma
crosslinking of the olefise groups, or A3) a

photoinitiator, or : A4) an initiator for the thernﬂp? FEB ﬂﬁ?
crosslinking of the olefinic groups and a

photoinitiator, and A5) optionally a diluent, b)

Claifisyi ng of the layer on the substrate, c) inmagew se
= exposure of the dried | ayer under a negative photomask

1.

or by neans of laser inscription, d) treatment of the

cog ﬁgcésgxf&f thi! é)trghucﬁ%ﬁlsg/ &Q%asfk lonra'é@féﬁgrchﬂgcog?pr ising the steps

unexpose I Ona curi

d ev)e I @mmgl Qiy'aemrcum boaxd mﬁbdbs phatocosdinkgble@onipasitivrl comprising a i-

§! Qo OuBBRY R AIRS P DL B ATRAS Hohsge%dcddmgggs

na contar.
aceor e 1ﬁgsttafwecd!lao¢mama©rhamngvih©@ carbbreatoms,

ph { O5{ 125 |d h@t:c‘:&r@a V\%I ﬂh%ﬂc A hgm]i '?t?g(lf) Xar%gﬂ s to whose

Cross i ng agent f'eac
WI t h €arog &h@lﬁ)@ﬂeag? ongpearbaxy! gr O(DIPO@ e@ealmﬂy bookder) ahd some or all of

|
o y s IS ol taBhaRle ) AR ety yospturated Co-Ce
yr - 3@cohd oy wWiB#heglgvidyhasieg ohan jolginicaly mmrdfedgheﬁ;auerboxync

in th@c,goé,%cul e. 5. A process according to claim 4,
wher ein the photocrosslinkabl e conposi tion additio-

nall} yortoRely ﬁ*s'eaﬁﬁé'le)?@@i‘%@@ IW‘@'%@&“@“@E"%@W@/ fd 30 carbon
anhy détbﬁf%S td @hoé%rﬁm&m aﬂé@ﬁ%n'e%rbd Q;freup fsl'h%vaiently bonded,

oxi d cess accord
WHQ) At OFJ%*PS@P‘%?@! F’ﬁ’ﬁ%ﬁlﬁ‘k@%&ﬁﬁﬁa@'ﬁﬁm@ar%ﬁmn - ses
a A:B)rkeahototrfmai b;nkabl e pol yuret hane obtained in

: | | .t
AT Pl R el PoePicg.st b it stovs Aphapiotonitator

di ol ,aral at | east one ol i gome(c or pol yrrerl c

@@%*L @{%8 cEfonIt a pol yesterdi ol a_

drylng of the layer on the substrate

c) : lmagewise exposure of thr—; dried layer under a ﬁegative photomask or by means
of laser inscription, _ .

d) treatment of the coated layer with a deyeloper for removing .the unexposed parts,
and ’ '

e) optionally heat-curing of the developed layer.

A process accarding to claim 1, wherein the photocrosslinkable composition additio-
nally contains

AB) ‘a polymeric binder.

A process according to claim 1 or 2, wherein the photocrossiinkable composition ad-
ditionally contains

A7) crosstinking.agents which are capable of reacting with the carboxyl groups.

A process according to claim 3, wherein the crosslinking agent is a polyepoxide ha-
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: polybut adlq ene or

a ‘potylactonedi ol or a diol based on pol ybutadiene or EP0451709
pol yi soprene. 7. A linear, crosslinkable polyurethane

obt ai ned from nononers corrpri sing a) at least one

dii socyanate having 2 to 30 carbon atons, b) at |east

one aliphatic or cycloal rghatic diol havi ng.2 to 30 07 FEB 2397
carbon atons, to whose carbon chain at |east one

~ carboxyl group is covalently bonded, and sone or all

of VingaAtdeash P spRiire grmpdn Migieolbedn esterified with. an -
ol efinically unsaturated C3- C3al cohol or with the
gl ycidyl ester _of an olefinically unsaturated

C3AGBEEHagPIding tgdaim 4 ywhergip pahatacsyssiinkable composition additio-
POhYMAERMRAAL ﬁ%ﬁ)carbﬁg*ﬁéla%‘ﬁ ant%ﬁlb&gh@é J?rdﬁdé%l fopfgﬂﬁqger%hl crosslink-

yi soprene, opti on
| eXi90f ShreP Vf?q)%ﬁa% or cycloaliphatic diol having 2 to

-30 car bon atons, to whose carbon chain at | east one

car box group is covalently bonded. 8. A linear,

“cr P %%%F%fdm 9 G HaMbeteir Bechetperasstkable cpmipnisition Compn-

| Ss@dh ﬂhéﬁdcrf:'&é}mkaﬂg'pblyhféiﬁﬁ{é Ubt.’aiﬁé&‘ﬂl RRBRAY RindFas fonomer

| east one aliphatic, )‘c oal i phatic or -
cyt? ofl lﬁﬁﬂﬁﬁe@"ah?ttﬂnﬂq %al@havc or @yelogliphatiergliphetie diol, or at least one

ol i goalajdneer@rorwélyyrr@rcl&agmﬁah&)éiy@élea Ebl%&sﬂérduo? uﬁ)é¥%arbonatedlot

conposi t en, ¢ rising crosslin e poly

accor di PHLX acfcﬁ‘e % PR dB"' B?S@ ompolhitadigns eftrelyisogrenshe

thernal cr055||nk|ng of the olefinic groups, or c¢) a
nitiator for the thernal

oinitiato
cr ’gg '9F#n ﬁroﬁ ahr&ab ’FiPé’?Qé‘F %F?W? g1gingH Fomamanemers comprising
p ha:)t oairiezhstaimrduso@adatél‘?ﬁ\l%@ foHtEdarbotate®s 2005

g%%t °§| Ilglaglgz%gggoal Q\Ya g %;1og$t i Onéa w.#/q:%rg&% gt%ms to whose
add| t carhah Eiyaio @hteabnene éa)rbﬁo(w gloyipey t@al@lnmdsdindealand\some or alt of

i (TR0 P RE-DER O e pef g M g8 et psagated o

capabﬁ@ltm‘hOI exwith the ghididy! ester obarboirfically angsuratedl CAC,carboxylic
conmpogdigi on according to claim1l, wherein the
crossiinki ng agent i.s a pol yepoxi de having at |east 2

epoxi YBoleHarsiol; pelydasbonsitediol) po[yiactonedlol ora dlo! based on polybutads~

‘ene or polyisoprene, and

d) optionally at least one ahphatlc or cyctoaliphatic diol havmg 2 to 30 carbon
atoms, to whose carbon chain at least one carboxyl group is covalently bonded.

A linear, crosslinkable polyurethane according to claim 7, which is obtained from addi-

tionally using as monomer-

e) atleast one aliphatic, cycloaliphatic or cycloaliphatic-aliphatic diol, or at least one
oligomeric or polymeric oxaalkylene glycol, |

A composition comprising

a) a crosslinkable polyurethane according to claims 8 or 9,

b) an initiator for the thermal crossiinking of the olefinic groups, or

¢) a photoinitiator, or

d) an mitiator for the thermal crosslinking of the olefinic groups and a photoinitiator, -
and

AMENDED SHEET




. 24-09-2005

4

&

10.

11.

12.

13.

14.

15.

16.

| 13.7 A conposition according to claim 12, which EP0451709
additionally contains a polycarboxylic acid or : '
carboxylic anhydrides for the thermal crosslinking of

t he pol yepoxi des. 14. A noul di ng -conprising the cured
canmposition according to &y of clainms 1 and 9 to lkﬂJ" FEB 2087
15. A material in which at |east one surface is coated

with a cured, optionally photostruc- tured conposition

accor dPrtignaly adiuest- clains 9 to 13. 16.° A use of the
conposition according to any of-clains 9 to 13 as

nmoul di ng material. for the production of nouldings,

as R 63PPRitioRaEPIding forlaigbhtwhich additioaskscondainadhesi ve

forp bopslimerieBheed.al s or as an etch resist or sol der
masks, for gap filling or filling of cavities or as a

liquid dielectric in the production of circuit boards.
AVENESRb el Taccording to claims 9 or 10, which additionally cantains crosslinking

agents which are capable of reacting with the carboxyl groups.

A composition according to claim 11, wherein the crosslinking agent is é polyepoxide
having at least 2 epoxide groups in the molecule.

A'com_position according to claim 12, which 'addiﬁona_lly contains a polycarboxylic acid
or carboxylic anhydrides for the thermal crosslinking of the polyepoxides. |

A moulding comprising the cured composition according to any of c,léims 1and98to
13. | o

A material in which at least one surface is coated with a cured, opfionally photostruc-
tured composition a'ccording to any of claims 9 to 13.

A use of the composition accarding to any of claims 9'to 13 as moUIding‘ material for
the production of mouldings, as coating material for coating surfaces, as adhesive for
bonding materials or as an etch resist or solder masks, for gap filling or filling of
cavities or as a liquid dielectric in the production of circuft boards.
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