’?0&141 921 Description The instant invention relates to a
ra{%%tion-polyneri- zabl e m xture which contains, as essenti al
conStituents, a) a conpound which has at least two termnal ethy- lenically

unsat urat ed groups and whi ch can forma cross-Iinked pol ymer gbyj gyeapy of /ff\
chain polymeri- zation by addition, initiated by free radicals, b) a )
pol. ric binder, and c) a polynerlzatlon nitiator which can be actlvatééggy
by adi ati on, and which is preferably used as a photoresist material which
carn be transferred dry and can be used for pro- ducing sol der nmasks. It is
known to produce sol der nmasks on printed circuit boards by the photoresist
technique. As in the produc- tion of printed circuits, thernoplastic

phot opol-yneri - zable |layers are |lam nated onto the printed circuit board by
means of pressDesczagthenat and are hardened in i magew se fashion by

exposure at those places where the printed circuit board is to be covered.

The sol der mask is obtai ned by washing away the unexposed | ayer areas. 0
141 921 - 2- _
' The instant invention relates to a radiation-polymeri-

zable mixture which contains, as essential constituents,

_ a) a cphpound which has at leasﬁ two terminal ethy-
(i , lenically unsaturated groups and which can form a
cross-linked polymer by means of chain polymeri-
zation by addition, initiated by free radicals,

b) a polymeric binder, and

c) a polymerization initiator whlch can be activated
by radiation,

and which is preferably used as a photoresist material
which can be transferred dry and can be used for pro-
ducing solder masks.

It is known to produce solder masks on printed circuit
boards by the photoresist technique. As in the produc-
tion of printed circuits, thermoplastic photopolymeri-
zable layers are laminated onto the printed circuit
board by means of pressure and heat and are hardened in
imagewise fashion by exposuré at those places where the
printed circuit board is to be covered. The solder mask
is obtained by washing away the unexposed layer areas.



L)

Nh%ﬁ?ials suitable for this purpose are, for exanple, described in DE-A No.
2,87, 947. They conprise photopoly- nerizable | ayers which contain a -

certain amount of a bon- ded hal ogen to inprove their flame-resistance.
EP- A No. 15,004 describes a simlar material which can be deve- |oped dry_
by mechanical ly separating exposed and exposed (sic) |ayer Oarldds 921 /Eiﬁ
(" | -apart process"). Finally, EP-A No.227040 describes a K
| i &ht/- har denabl e material for the same purpose, in which the -\
| i ght-sensitive conpounds are identified as light-sensitive epoxy resins
whi ch are, however, not described in a nore detail ed way.

Phot opol yneri zabl e m xtures known and used for this pur- pose are
transferred dry and with heating onto the prin- ted circuit board to be
masked and t hetakeF bakfistuierirlie %%Fi??lﬁeg?ﬁ%?ﬁ%p?%%ti QrF%ﬁ@WQi?'for use

as ff" de(r]I nmaskge$&t 5b@d OPer HE-A SNl s?tplwmhageoémhey neemp hics erasket opel y-

W t hstand tenperature ove 200/ err] wifhout dec 0Si { | n | thout
softening to T%B?ﬁ?%ﬂezfﬁ%%¥%éw +c%v%ﬁn%%f?i%g?e§%%% t%éé@béf%%vg B8

phot opol yner | dgérhakogen deoeiinp vowe ctiheidef hahe-exs bskanee { HBP ek iged
areas by crossyel bkl A0s0PIYOET L 281 hofar RGeLAL 8 | bOIEn NGAH OB Nefan De
further enhanced’in a known mg% by re-exposure of the de-_vel oped inmage
stencil. Howevkeped hdrpaky cneehaeheglly sePakabingd pprreded yard i 95BPEedayers

to soften when(ge@jedaylr SPEAS. (*Pe@ECOPHRRCHrYEsEs OF: AFiNoa1 By 1HP981 a

bi s-epoxy com_pound was_added to thf,&hotogo %negizable nlin£e u gd for

pr&duci ng the ¥et der 04BsResahiPefe?| {§BRERRRHRRRAP{ Gfjaterial tor the
same purpose, in which the light-sensitive compounds are
identified as light-sensitive epoxy resins which are,

however, not described in a more detailed way.

Photopolymerizable mixtures known and used for this pur-
'pose are transferred dry and with heating onto the prin-
ted circuit board to be masked and therefore must neces-
‘'sarily be thermoplastic. However, for use as solder masks
this property is disadvantagéous since the masks must .
withstand teémperatures above 200°C without decomposition
and without softening to too high a degree or even

o melting. Admittedly, the photbpolyﬁer layer is hardened

A to a considerable extent in the exposed areas by cross-
linking polymerization, and this light-hardening can be
further enhanced in a known way by re-exposure of the de-
veloped image stencil. However, the basic tendency of all
known photopolymerizable layers to soften when ‘heated re-

mains.

In accordance with DE-A No. 3,114,931 a bis-epoxy com-
podnd was added to the photopolymerizable mixture used for
producing the solder mask, and the light-hardened image



0 1A% 921 stencil was post-cured after devel opi ng by heat treatnent, in
or to overcone-the above-stated di sadvantage. This process produces
highly heat -resi stant sol der masks. How ever, the photopol ynerizabl e

m xture produced in this way has the disadvantage that itsOoshélfopife is
shorter than that of an otherw se identical m xture which does not contai
an oxy conpound. -EP- A No. 73,444 discloesgs-simlar m xtures- which in the
unéizbsed state possess an inproved shelf life: These m xtures contain
conpounds which are thermally cross- linkable with the binder, with the
polynerization pro- duct of the'-ethylenically unsaturated conpound, and/or
with thensel ves. Preference is thereby given to com pounds in which the
cross-linking groups are epoxy groups or groups of the fornmula -CH2-0-R,
whereby R de- fAbeBeil wWpdarpgeh-gusedopfherodevedpring hyyheat hyeatment,

al kyl group, apf bhge8' e4PSvaLEBRR 8hE QBBGSds£9téd“aiSaaGQﬁﬂagétOﬁhPé a
| ow nol ecul ar wei ght, open-chain_ or_cyclic acid amde or _to an" aronatic

car bon aton1ofPéoéﬁﬁﬁogﬁﬁdﬂﬁﬁﬁhh%ghéﬁpaﬁPE s ifbar joPAbdar cBatkhsalP¥n
reaction with éeéaaldﬁaygaotbpa@yﬁérlﬁasla1migteﬁedgﬁéau@@d in tbﬁsabove

Corder 1 ng condte¥ohas FheahoRapRERepRathat tERahsLfL e 4" ShSY

than that of an otherwise identical: mlxture which does

not contain an epoxy compound.

'EP-A No. 73,444 discloses similar mixtures which in the
unexposed state possess an improved shelf life. These
mixtures contain compounds which are thermally cross-
linkable with the binder, with the polymerization pro- -
"duct of the -ethylenically unsaturated compound, and/or
with themselves. Preference is thereby given to com-
pounds in which the cross-linking groups are epoxy
groups or'groups of the formula -CH9-O-R, whereby R de-
notes a hydrogen atom or a lower alkyl, acyl or hydroxy-

~ alkyl group, and the groups -CHP0R are bonded to a nit-

. rogen atom of a low molecular weight, open-chain or
cyclic acid amide or to an aromatic carbon atom of a
compound which is capable of undergoing a condensation
reaction with formaldehyde.

However, the mixtures described in the above publication
still possess two significant drawbacks. Under particular
soldering conditions, it can happen that - probably -due
to softening of the layer - threads or pellets of the
solder alloy adhere to the surface of the solder mask
after wave—soldéring, which may possibly lead to short
circuits. | . |



tdsspftening of the layer - threads or pellets of the solder alloy adhere
“toNLhe surface of.the solder nask after wave-sol dering, which may p055|bly
IQad to short circuits. 0 141 921 In accordance with the forner, not
prepublished Gernan Patent Application No. P 32 36 56@. 341tg§1fornat|on
such so-called "tin cobwebs" can be regéced by roughening the
thLonIynerlc | ayer by means of a pigménfed poly- ester film However,
' t possible to suppress the fornmation of these "cobwebs" conpletely.
_the fully cured state, the m xtures according to EP-A No. 73,444
furthernore possess an unsati.sfactory resis- tance to solvents. As a
consequence thereof, softening of the solder masks may (sic) during the

cl eaning of ﬁ%edﬁydyﬂaﬁerle%th%'@%thrboﬁ%ﬂsPrb@u%d@%hb@nGe&ﬁ%ndye‘

stuff is partially. dissqlved out of ayer solvents, sych as, for .
exanpl e, et h&R&ENts APPHICHREP™ §0i-nPerZc B3OwidER -Bre they EPEBREACR Bfol onged
period. I't wandheokiadlledo tife cobweda" icanebe erdueedr @\yl d'eughenlng

phot opol yneri abI res whi ch_are.suitabl e for t C

thermal ly po ﬁéﬁqgo Sgﬂﬁ s bytﬁ?a%hePF BB gmgﬁgwﬁ %ﬁagre as good .
as those of &B&ekndenn!Emmnwsr.wh¢re&snmhepmsanpdeume puppress pbesess an
i nereased hardngas sy JeMHRRT WRBREAMC & di 181§t S-

- In the fully cured state, the mixtures acéording to EP-A
~ No. 73,444 furthermore possess an unsatisfactory resis-
tance to solvents. As a consequence thereof; softening
of the solder masks may (sic) during the cleaning of the
soldered printed circuit boards. In addition, the dye-

stuff is partially dissolved out of the layer if
solvents, such as, for example, ethanol,lare allowed to

interact with the layer over a prolonged period.

It was the object of the present invention to provide
'photopolymerizable mixtures which are suitable for the-
production of thermally post-curable image stencils, the
_ shelf lives of which are as good as those of the known
W mixtures, whereas their exposure products possess an
increased hardness and improved resistance to solvents.

According to this invention, there is proposed a radia-
tion polymerizable mixture which contains '

a) a compound which has at least two terminal ethyle-
nically unsaturated groups which can form a cross-
linked polymer by means of chain polymerization by
addition, initiated by free radicals, '



AC ding to this invention, there is proposed a.radia- tion polynerizable
m-xture which contains a) a conpound which has at |east two tﬁrgiqa

ethyl e- ni.cally unsaturated. groups which can forma cross- |ink 4 p3?9ner ;ﬁ*\\'
by neans of chain polynerization by addition, initiated by free radicals,iij)
0 141 921 1 -5- b) a polyneric binder, and c) a polynerization initiator K(;//
whi can be activated by radiation. The m xture of this invention is
-chﬁzgcterized in that it contains, as-bi-nder, a copol ymer which conprises

units of the fornula [err] in which R denotes a hydrogen atom or a nethyl
group and R denotes a hydrogen atomor a |ower alkyl, acyl or hydroxyal kyl
group. If Ris an alkyl group-, it generally contains 1 to 6, preferably 1

to 4, carbon atons; if Ris an acyl group, it generally contains 1 to 4,
preferably 1 or 2, carbon atons. I.n general, preference is given to

conmpounds wi th R:bpkﬁlpﬂéxmﬁﬁHﬁ &indgrun@ngnits of the above formula, the

co-

c¢) a polymerization initiator which can be activated -
by radiation.

The mixture of this invention is characterized in that
it contains, as binder, a copolymer which comprises

A units of the formula
Rl
1
-CHz-g
?0
§H
"?HZ
OR
in which
R' denotes a hydrogen atom or a methyl group and
A R - denotes a hydrogen atom or a lower alkyl, acyl

or hydroxyalkyl group.

If R is an alkyl groub; it generally contains 1 to 6,'
preferably 1 to 4, carbon atoms; if R is an acyl group,
it generally contains 1 to 4, preferably 1 or 2, carbon
atoms. In general, preference is given to compounds with
R=alkyl. | ' |

In addition to the units of the above fbrmula; the co-
polymer may include further units, whereby preference is



pd1‘ r may include.further units, whereby preference is 0 14 1 921

giwerA to units which yield polyners of a low Tg value, in particular S
acrylic or methacrylic acid ester units. Upon being heated in the presen _\C
of polynmers with free hydroxyl groups or, preferably, free carboxyl groups;
.pol yners contai ni ng the above descri bed nononer units yield. cross-Iinked
przﬁ;cts Therefore, they can be pre- sent in a mxture witA4goP¢ieric

bi rs which carry such substituents. BLngerLs which include both types of
substituents in one nolecule are preferably enpl oyed. Terpol yners of
substituted acrylic or nethacrylic acid am des, acrylic or nmethacrylic acid
and al kyl esters of acrylic or methacrylic acid are particularly suitable.
Speci al preference is given to nethacrylic acid esters, in particular to
those containing 4 to 12 carbon atonms in their alkyl groups. If acrylic

acid esters argiveadtot haiakkyhighoypetdnpbdysbeost ef. aAlldwt rgnathllye,t he

Doy ot es o nal BRY SRV roPRbryrape: DeFRECLVITE. AEAATKRRE AL, | o\

during the heating of the mi xture depends on the ratio of substituted acid
" 321 ?g o Olé&gﬁﬁbheb%%@%gmaa%d tﬂEOBE?%s@B@/eOBfOﬁ‘olganHESWJEﬁef?@'ear
: hydroxyl groups or, preferably, free carboxyl groups,
polymers containing the above described monomer units
i¢: yield.cfoss¥linked products. Therefore, they can be pre-
sent in a mixture with polymeric binders which carry
such substituents. Binders which include both types of
substituents in one molecule are preferably employed.
Terpolymers of substituted acrylic or methacrylic acid
amides, ac;ylic or methacrylic acid and alkyl esters of
acryvlic or methacrylic acid are particularly suitable.
Special préferehce is given to methacrylic acid esters,
in particular to those containing 4 to 12 carbon atoms
in their alkyl groups. If acrylic acid esters are used,
the alkyl group can be shorter. |

Additionally, the polymers can contain minor amounts of
.interpo}ymerized hydroxyalkyl acrylates or hydroxyalkyl
methacrylates. |

The cross-linking density achieved dﬁring the heating of
‘the mixture depends on the ratio of substituted acid
amide groups to the carboxylic acid groups and/or OH-
groups. The molar ratio of ROCH,NH to COOH advanta—
~geously varies between 0.2:1 and 1.5:1, preferably
between 0.5:1 and 1.1:1. '



gtously varies between 0.2:1 and 1.5:1, preferably between 0.5:1 and 1.1:1.
041 921 -7- The proportion of carboxyl group-containing units in the P
copol ynmer is determned by the demand for a trouble-free, rapid developneﬁ;v/
w t h aqueous-al kal i ne ‘'sol utions which are preferably fred fiddmS@rigani ¢

sol vents, and for the highest possible ﬁegree of devel oper. resi stance of
the\exposed.areas To a minor extent, theSe properties are also influenced
byithe nean nol ecul ar wei ght and the chenical and nol ecul ar non-unifornity

of The polymer. In general, the acid number should vary between 50 and 250,
preferably between 100 and 220. In those cases where it is possible to use

a devel oper whi ch contains organic solvents, the acid nunber can be | ower.

The preferregoutbggbxgﬁi Uégabé¥b8ﬁ?iabPoéBQHBnéélﬁPnéouﬂéQ¥ Y& ghé

preferably a to 5 substituted acid anlde units. The
proportion o¢°3@l¥merléso@eﬁéFﬁhE? | P¥ sBeadamapd forsa| BEPRBLEREEERor dance

with the aboyspweaéfzégzgaehe wueheagueBAE BRI kN1 ihe ssmbpuhslohioh% % by

ht. Th t t h .
Fange of 25 FRSTBEREBFaBAYRFee b RRCRFPRE A PRLVAREPY FPRoPEIKPBr in ¢ he

formof its hhgyésespessnb19réégteedoﬁvéeva&ope:crasudtance of the
exposed areas. To a minor extent, these properties are
alsq-influenced by the mean molecular weight and the
chemical and molecular non-uniformity of the polymer;;

In general, the acid number should vary between 50 and
250, preferably between 100 and 220. In those cases where
it is possible to use a developer wh1ch contains organic
solvents, the acid number can be lower.

The preferred terpolymers usually contain about 15 to
60 % by weight, preferably about 20 to SQ'%-by weight,
of substituted acid amide units. The proportion of acry-
lic or methacrylic acid units is selected in-accordance
with the above specified acid numbers; normally, it is
about 10 to 35 & by weight. The amount of alkyl acrylate
or alkyl methacrylate is w1th1n a range of 25 to 75 % by

_ weight. Methacrylic acid in its free- form or in the form
of its alkyl ester is preferred over acrylic acid. .

The proportion of binders in the polymerizable mixture is
within a range of 40 to 90 % by weight, preferably of 55
to'85 $ by weight, relative to the neh-volatile consti-
tuents of the mixture. |

The binders are preferably prepared by means ef a free—
radical polymerization in organic solvents, for example,
butanone or. ethanol. '



THe-proportion of binders - in the polymerizable nmixture is within a range of
406 2 90 % by weight, preferably of 55 to 85 % by wei ght, relative to the
nen-vol atile consti- tuents of the mixture. The blndersaaﬁé1pﬂéﬂerably
prepared by neans of a free- radical pol§ner|zat|on i n organi c sol vents,
for exanpl e, butanone or. ethanol. 41 921 -8- Any form of

el egctromagnetic radiation, the energy of which is sufficient to trigger
pols rization, is possible for use as actinic radiation, to which the

m xture according to the invention irs sensitive. Parti- cularly suitable
are visible and ultra-violet light, X-ray,[err]- and el ectron radiation.

Laser radiatpgp - EBrhh%beibékﬁoﬁQanE1Eh%a&WéE@gh0ntﬁéneﬁé§? ybggused.
Short- wave viSible and_| ong-wave UV | ight Is_preferred Ilrémerlzable

conpounds us@HlﬁPe1Fn55§ﬁéFéPn§sF8r§r699§6r9PF¥m§EFaaBF°Bf thacrylic acid
with p0|yhydbbéslb&efebabhsepésn3511nabceaahat1$he abcehAokhsbagl d contain 2

to about 4 hydroxyl rou sin %He crosslinking action.desifred, is

achi eved by é F§H¥§agﬁF8 angoﬁﬁ 8sln¥ﬁ8tﬁ99tﬁgesﬁaﬁlgF¥8 cBAFEIT i nor
quantities otuéatdyssaoftabdehpdei vialibdkohsdonlbtraakviobetsliphth have nore
hydroxyl groyps, ExAmRhgs «9hctYbhalhgiBel ¥AYdELEe?! ¢Qaiation in the

visible and in the UV region can also be used. Short-

wave visible and long-wave UV light is preferred.

" Polymerizable compoundé used are in.general esters of-
acrylic acid or of methacrylic acid with polyhydrié,
preferably primary, alcohols. The alcohol should contain
2 to about 4 hydroxyl groups Sihce the crosslinking

.action desired is achieved by polyunsaturated compounds.
The mixture can also contain minor quantities of esters
of monohydric alcohols or of alcohols which have more
hydroxyl groups. Examples of suitable polyhydric alco-
hols are ethylene glycol, propylene'glycol, butane-1, 4-
diol, butane-l,3-diol, diethylene glycol, triethylene

. glycol, polyethylene glycols or polypropylene glycols

'haviﬁg molecular weights from about 200 to about 1,000,

N heopentylglycol, trimethylolethane, trimethylolpropane,

' pentaerythritol and oxyethylated bisphenol-A.deriva-
tiveé. Low-molecular bis-acrylates and bis-methacrylates
which contain urethane groups.and whigh’are obtained by
reacting 2 moles of a hydroxyalkyl acrylate or hydroxy-
alkyl methacrylate with 1 mole of an éliphatic.or cyclo--

‘aliphatic diisocyanate, for example 2,2,4-trimethylhexa-

methylene diisocyanate, are also suitable. Monomers of

this type, containing urethane groups, are described in



hobs \are ethyl ene egcoI propyl ene glycol, butane-1,4- diol, o

buﬁaﬂe 1, 3-diol, dlethylene glycol, triethylene egcoI polyethylene {%ﬁgs

gl-ycol s or polypropylene gl ycol s haV|ng mol ecul ar welghts o rQnp apqut 200(

about 1,000, neopentylglycol, trinethylolethane, trlnethylolpropane - ~

pentaerythrltol and oxyethylated bi sphenol -A deriva- tives. Low nolecul ar

bis crylates and bi s-nethacryl ates which contain urethane groups and which
btained by reacting 2 noles of a hydroxyal kyl acrylate or hydroxy-

aIkyI met haerylate wwth 1 nole of an aliphatic or cyclo- aliphatic

diisocyanate, for exanple 2,2,4-trimethyl hexa- nethylene diisocyanate, are

Sl SO’ sgl éabl e. DONPABSSt qfrot m,sopea/p@ts C@Eﬂiﬁﬁ@suiﬁeﬂﬂ@%rﬁﬁéﬂf abI.l@’ e
escribed in at en suitabl e _
mononers are de‘%%?‘?’bé%e ”bEDEA INobi°52 %10282221 (g g %’W 2M xtures of
di ffering nononers can also be used. It is, for exanple, possible to

conbi ne ”D”O”erﬁu?tu{ &g c?POA’ e”Pﬂ%' %c%jorﬁgxp Jid k%ﬂ{%*]oeé d‘é)écf‘“‘fr kTP

nononers whi ch ‘con- aln ure ane ar e ener al
(Ak-0) . - CONH- Q- MHOGR 4014 cpombbedw @mm@uw@mm)}oq ethg abowgri ch Q

is a bival ent rROAPUGIER tPhe RiDUE| RREh&F BT dSuT £imonomers which con-

tain urethane groups and are of the general formula

{?1Ak-0) —CONH—Q-NHCOO}—- CH—CHZ-X-CHZ-CH—OCONH-Q—NHCOé}
o

1

CH CH

2 2

O 0

i |

_$O ?O

CR CR

i - |

CH : CH
2 2

in which

Q is a bivélent mononuclear or binuclear aromatic radi-

' cal which is unsubstituted or substitued by lower
alkyl groups and which can contain a lower alkylene
group as a connectlng member,

X is one of the grbups
-0-Ph-X'-Ph-0~ and
-00C-(CH3)y—-COO-,

whereby Ph is an optionally substitued phenylene group,.
X' is an alkylene group having-l - 4 carbon atoms and

y 1is a number from 2 to 12, _

R is a hydrogen atom or a methyl group,



cal, which is unsubstituted or substitued by |ower alkyl groups and which _=_
cal dontain a | ower alkylene group as a connecting nmenber, X is one of t éi’\
groups -0-Ph-X -Ph-O -and -OOC- [err] COO- whereby Ph is an optionally (\;29'
substitued phenyl ene group,. X is an al kylene group havi ng0l1 1414 S@dr bon \.

atons and y is a nunber from2 to 12, Ris a hydrogen atom or a net hyl

group, 0 141 921 - 10 - Ak is an al kyledd radical having 2 - 4 carbon
at , mis a nunber from4to 50, nis a nunber from1l to 6 and o is a

nunber from4 to 20. These pol yether ester urethanes are prepared in a
known manner-by reacting oligonmeric diisocyanates with bis- acrylic acid
ester diols. The preparation and use of thése conpounds has been des-

cribed in EP-A Nq. 48,913.,,These polyuret hanes in general ve .reduced
CpeciTi ¢ vi scosiithd T v Hs Lol Hagies) dREhd 3t Sl
strength sol uti ensis ra diumhey|£xfomr darticlé®t 25 [err]. Products having RSV
values wthin aqange '{fBdt Zddh 1 to 6 and

o is a number from 4 to 20.

Theseé polyether ester urethanes are prepared in a known
manner - by reactiﬂg oligomeric diisocyanates with bis-
acrylic acid ester diols. '

The preparation and use of these compounds has been des-
cribed in EP-A No. 48,913.

These polyurethanes in general have reduced specific
viscosites (RSV) of aboﬁt 0.15 to 1.4 dl/g, measured on
1 % strength solutions in dimethyl formamide at 25 °C.
Products having RSV values within a range from 0.2 to
0.9 d1/g are preferable.

The total amount of polymerizable compounds is in gene-
ral between 10 and 60, preferably between 15 and 45 per-~
. cent by weight, relative to the non-volatile proportions
o of the mixture. Of this amount, 2 to 20, preferably 5 to
10 percent by weight, relative to the same basis, can be
composed of polyurethanes of the gerneral formula given
above. ' | '

Apart from the above-described. cross-linkable polymers,
the mixtures according to the invention can contain
other known, preferably saturated, binders. Water-insol-
uble binders which are soluble or at least swellable in



0.9 dl/g are preferable. The total anount of pol ymeri zabl e conpounds is |n
gerRgs ral between 10 and 60, preferably between 15 and 45 per- cent by
wei ght, relative to the non-volatile proportions of the mixture. O th
anount, 2 to 20, preferably 5 to 10 percent by wei ght, relatpvé4ﬂogﬁﬁe sa
basi s, can be conposed of pol yurethanes of ghe-general fornula given above.
Apari fromthe above-described. cross-Iinkable polyners, the m xtures
acaording to the invention can contain other known, preferably saturated,
bi nders. Water-insol- uble binders which are soluble or at |east swellable
I n 0 141 921 - 11 - aqueous-al kaline solutions are preferably used. The
m x- tures can furthernore contain | ow nol ecul ar-wei ght, thermally :
cross-1inkabl e nageeves-alkahine ypeldeionsbadei pr&feraldby ﬁ8¢d44¢hérmix-
particul ar met ho h

anounts of 0.5 tgxggg XLn”F%PBhQ}£8§%tJB§?§ ergﬁﬁ“ﬂgiegﬁ? %ﬁcent by
wei ght , relat|vethermablmonr05$alinbabbﬁsmixn@neg @f the ﬁYR@ %scm@b ge
number of substapgegpCRNNGe ¥566425 PH%QrtiEhiéf‘tﬁééhbﬁyﬂt@@hﬂXﬁé‘]’.é—

according to the | nvention. Exanples are benzoin_and its derivatives
ol ynucl ear mines. These compounds can be added in amounts of 0.5

/g;f

to 30 percent by weight, preferably of 5 to 25 percent
by weight, relative to the non-volatile constituents of
the mixture. -

A large number of-§ubstances can be used as photo-
initiators in the mixture according to the invention.
Examples are benzoin and its derivatives, polynuclear
quinones, trichloromethyl-s-triazines, acridine deriva-
tives, for example, 9-phenylacridine, 9-p-methoxyphenyl-
acridine, 9-acetylamino-acridine or benz(a)acridine;
phenazine derivatives, for example, 9,10-dimethylbenzo-
(a)phenazine, 9-meth-benzo(a)phenazine (sic) or 1l0-meth-
6xybenzo(a)phenazine; quindxaline derivatives, for exam-
‘ple 6,4', 4"-trimethoxy-2,3-diphenylquinoxaline, 4'4"-di-
methoxy—Z}34diphenyl—5-aéaquinoxaline and quina#oline'
U derivatives. The acridine, phenazine and quinoxaline
derivatives are preferred. The photoinitiators are in
general used in an amount of 0.01 to 10 % by weight,
preferably of 0.05 to 2 % by weight. '

_ The mixtures breferably contain at least one dyestuff to
‘make the'developed resist stencil more visible. For this
purpose a combination of at least two dyestuffs is
advantageously used, of which one dyestuff changes
color on irradiation and is destroyed at temperatures



qU|ﬁones trichloromethyl -s-triazines, acridine deriva- tives, for exanple,
ébdnylacridine 9- p- net hoxyphenyl - acridine, 9-acetylam no-acridine or

benz(a)acridine; phenazi ne derivatives, for exanple, 9,10-dinethyl benzo- /%

(a) phenazi ne, 9-neth-benzo(a)phenazine (sic) or 10-neth-

oxybenzo(a) phenazi ne; qui noxaline derivatives, for exam @ €43, 821

4" - t-n] met hoxy- 2, 3-di phenyl qui noxal i ne, 4'4"1gli = -

Xy- 2, 3- di phenyl - 5- azaqui noxal i ne and qui nazol i ne derivatives. The
acridi ne, phenazine and qui noxaline derivatives are preferred. The
photoinitiators are in general used in an anmount of 0.01 to 10 % by wei ght,
preferably of 0.05 to 2 % by weight. The m xtures preferably contain at -
| east one dyestuff to nake the devel oped resist stencil nore visible. For
this purpose a cabbvealdon’os ateleabecom@sdgeb@ulésSisTh@v@hh@ge@ﬂ@+y
used, of which ogg, chan cpLo r apg
at tenperatures gy %&H@%? B%ZQGE ogé é%g?leé ﬁgta$ﬁff ecoﬁ%gago ess
The ot her dye- sal$e tempeHaberes| abevespli Ve Wbth@%tychﬁﬁ%ﬁfalﬁohﬁbut

al so tenperat ur esn 60364 200( Rake Vhé hosiashangsk tledfly W eansre t@uiBkg the
sol der mask cIearI V|s|ble gurlngeéglderlng and thereafter. Suitable

exanpl es of dyes?% %rhﬁgcﬂn hehg F@F « onex-

o Suitable examples of dyestﬁffs which change color'on.ex-
ku; - posure are triphenylmethane djestuffs and certain azo '
“dyestuffs, as described in DE-A No. 2,807,933 (= US-A No.
4,241,166).

Suitable light- and heat-resistant dyestuffs are oxazo- |
lone dyestuffs, for example a dyestuff of the formula

. or anthraquinone dyestuffs, for example,'l 4-bis-
i ' (4-tert.-butoxy~phenylamino)-5, 8—d1hydroxy—anthraqu1— '
none.

The mixtures according to the invention can also contain,'
~ 'in addition to monomers, binders, photoinitiators and.

dvestuffs, a series of other customa:Y'additives, for

.example,inhibitors to prevent the thermopolymerization

of the monomers, hydrogen donors, sensitometric regu-

lators, piéments, plasticizers, and flame retardants.

The mixture according to the invention is preferably
used as a photoresist,_in particular as a solder mask.



pg ure are trip

henyl net hane dyestuffs and certain azo dyestuffs, as
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The m xture according to the invention

. i | I i cul l.d K. 0
FBF 2018 PRLESEr Eh B oPB* baRtpobapaPPLISHnIA AnBUAYRanner

mennes frpmehi sbihedonr ansher abpeefiiyishedstrhhbfetablie

. A ifcuit board. T
e ORRaE 108 L8 PHB SaPuPhrBLE o' R bhedRESPa ifie ol

eKpRpPleeai pranteflveprchétapphrdd Theamixture is prefe-
rably processed into a dry resist material. Iﬁ'genéral a
solution of the mixture in a solvent is applied to a
suitable support, for example a polyester'film, and

dried. The layer thickness of the resist layer can be

about 10 to 150 /dm, preferably 20 to 120 sum. The free
surface of the layer is preferably covered with a top
film, for example of polyethylene or polypropylene. The
finished laminate can be stored in the form of a full
width roll which in the case of demand can be cut into
resist rolls of any width desired.

Even after'months of storage at 20 °C, the resist rolls
remain unchanged and can be prdcessed without problems,
and the cut edges remain completely free of resist out-
flows which lead to sticking. Resist layers stored for
ﬁore than 2 months at 40 °C in a drying cabinet show no
differences, compared to freshly prepared layers, in
respect of laminatability, developability and soldering
Yesistance. ' | ' |

The films can be processed by means of equipment

customary in dry resist technology. In a commercially-

available laminating device the top film is peeled off
and the solder mask layer is laminated onto the printed

circuit board which is to be protected and which has been

provided, for example, with metallized bores. The board



‘t hi ess of the r esi st | ayer can be about 10 to 150 /um preferably 20 to
120 % um - The free surface of the layer is preferably covered with a top
.fl|ﬂ] for exanple of pol yethyl ene or pol ypropyl ene. The finidsHdd |92t nat e
can be stored in the formof a full wdth.,roll which in the case of demand
sCéggég cut into resist rolls-of any wi dith Mdesired. Even after nont hs of

su%gggle support, for exanple a polyester film and dried. The | ayer

st e-at 20 [err], the resist rolls remain unchanged ahd can be processed

t hout. probl ens, and the cut edges remain conpletely free of resist out-
flows which lead to sticking. Resist layers stored for nore than 2 nonths
at 40 [err] in a drying cabinet show no differences, conpared to freshly

prepar ed | ayer e grepnaa A e ab@iddd Yon e ARG aangraRkder i ng
resistance. The films Can be processed by neans of equi pnment custonary in

dry resist tec®fOtGfES those dafdcioh ItQ‘ea\PéﬁalréiblféqmaHﬂrﬁéﬁlﬁld’é‘w bg

top filmis peehst ofd 1Tt tHiees @diert Hadolautdng pricridszat ed onto the
printed circuit board which is to be protected and which has been provi ded,

for example, with nmetallized bores. The board =~ 0 141 921 -14- thus
prepared. i s thdhexessiat tlayergh af ter geialg Mriesd from the support

film, are developed in a known manner. Suitable develo-~

pers are agueous, preferably aqueous-alkaline, ‘solu-

tions; for example_of alkali metal phosphates, alkali

metal carbonates or alkali metal silicates, to which, if

desired, small amounts, for example up to 10 % by weight

of wetting agents or organlc solvents which are miscible
- with water can be added.

Fully prepared printed circuit boards, covered by the
'process steps just described, must then be subjected to
a heat treatment before the soldering process.

It is assumed that in this treatment an intérpenetrating
network is formed which is responsible for the good me-
chanical, thermal and chemical properties of the solder
W masks. This thermal treatment is in general carried out
~at temperatures between 80 °C and 150 °C for approximate
treatment times of 10 to 60 minutes.

'The board which is ready for soldering can be equipped
with electronic component parts, the connectors of which
are bent across the corresponding lines of the circuit
in those areas which are laid bare in the developing
process. | '



pr cts those parts of the board fromirradiation which nust be left free
foggehe sol dering process. The resist layers, after being freed fromthe -
support film are devel oped in a known nmanner. Suitable devel o- pers are '[%;)
aqueous, preferably aqueous-al kaline, solu- tions, for exd@npldd SR 1al kal

met al phosphates, al kali netal carbonategsor al kali netal silicates, to

“wWhieh, if desired, small anounts, for exanple up to 10 % by wei ght of

wettjng agents or organi ¢ solvents which are nmiscible with water can be

adﬂed, Ful |y prepared printed circuit boards, covered by the process steps

just ‘described, nust then be subjected to a heat treatnent before the

sol dering process. It is assuned that in this treatnent an interpenetrating
network i s formohd wbhdhcténgespdasobl ehéoboahé gandthen bbkahreakedt her nal

and chem cal properti .pf. the | ; ) A r isin
gener al carrigﬁlgﬁtaggafgﬁsi?atégggg%ggazgﬁ gggkg?% gaggiﬁéggﬁég?Fafgf |
approxi mate tranénenbjected bb waveoseddermugein Fheotwardiahiyhavsiready
for sol dering %ﬁﬂl ew§98i98?5e¥ﬁﬁg ﬁ%ﬁﬁgﬁgpic conponent parts, the

I C S

connectors of are bent acro e corresponding lines of the circuit
i'n those areas which are laid bare in the devel opi ng process. 0 141 921

The soldering fluxes used are known:eutectic mixtures

which permit soldering temperatures of about 230 °C to
o 260 °C. A known mixture contains, for example, 63 % by
'&J' : weight of tin and 37 % by weight of lead.

Solder masks according to the invention can be used suc-
cessfully also in processes in which double-sided, .
through-hole plated printed circuit boards are soldered
by dipping them into liquid metal baths.

The mixtures éccording to the invention produce solder
mask layers which are distinguished by a high flexibi-
lity and mechanical strength in the unexposed and ex-
posed state and by a high heat resistance in the exposed
and post-cured state. The photopolymerizable layers ex-

U | hibit, in combination with the preferred photoinitia-
tors, a high sensitivity to light, and a satisfactory
curing or crosslinking throuchout the layer is obtained
even in the case of thick layers. Even in the case of
thicknesses above 100 sum’ the exposed 1aye;s can be de-
veloped perféctly and completely by means of agueous-
alkaline solutions. .

The exposed and developed layers can be thermally cured
without an excessive impairment of the flexibility of



- The conducting side of the board can then be treated with a
suu%ﬂble commercially available soldering flux and subjected to wave
soldering in a comrercially avai- | able wave sol deri ng machi ne. The
sol dering fluxes used are known eutectic m xtures which pern1 % qerlng
tenperatures of about 230 [err] to 260_ [g grl. A known m xt co Falns or
exaapl e, 63 %by weight of tin and 37 % by wei ght of |ead. Solder nasks
acgoyding to the invention can be used suc- cessfully also in processes in’
whi ch doubl e-si ded, through-hole plated printed circuit boards are sol dered
by di ppi ng then1into liquid netal baths. The m xtures according to the
I nvention produce sol der mask | ayers which are distinguished by a high -
flngbi - Ihi tK ﬁnd neskast cak stseaghbshant be unexpesedraaddsﬁd wﬁ)sndxﬁstate
and by a hig sistapce. in_the, expose ost-cur t at The.

Phot opol yer | 2ABE S PEDBRsOby EnRI BPPLERRCaNG AATPBRLAPEHOF NENE: BT PP oq
photoinitia- tbagd haheghyséﬂseiopmng tEhE|ghredamdShssatesfas@atynturing
or crosslinking,t Degug HHE E¥ﬁ51'§n8bt§h“§§r€y8ﬁ159 t@ﬁeﬁ§5510f thi ck
| ayers. Even in the ca nesses above um t hé éxposed | ayers
can be de- velbbééuﬁéﬁﬁécfpy aﬁeleaaﬁﬂetemy periedAs of aqueous- al kaline
sol utions. The exposed and devel oped | ayers can be thernmally cured w t hout

ah exceSSIVG 'EBg'rQFQérOLhéhSrL gébghlgé 18L of, for example, ethanol

_ for a period of 24 hours, no softening of the masks is

(% ‘observed, nor are any components, such as, for example,
dyestuff, dissolved out of the layer. After the solvent
treatment, the adhesion of the solder mask both to the
circuit paths and to the printed circuit board basis is
still excellent. This solvent resistance is of great
importance, for alcochol-containing solutions are used to
remove the soldering flux. The solder masks obtained
from the mixtures according to this invention are parti-
-cdlarly suitable for protecting sensitive electronic
conductor structures from atmospheric attack in an
effective and lasting way.

\;; Although, in the above descfiptive section, the inven-

tion has been preferably described with regard to its
- use in the manufacture of solder masks, it is not re-

stricted to this use. It is.applicabléfto any case where
the object is to produce imagewise stencils of parti-
cularly higﬁ thermal, mechanical and chemical resistance.
This is also the case in other photoresist applications,
for example in the production of electroplating stencils,.
which are to be resistant to aggressive baths and/or to

elevated temperatures.



0 141 921 -16- the nmask or of its adhesion to the substrate and w thout -
al terati on of the position and dinensions of the areas laid bare by ékﬂy
devel opi ng. The cured masks are resistant to atnospheric, thernal and, in
particular, chem cal influences for prolonged tine periods. Even after the
prol onged action of, for exanple, ethanol for a period of 28 hédr821ino
sofsegeni ng of the nasks is observed, nor &ie-any conponents, such as, for
exagpl e, dyestuff, dissolved out of the |layer. After the solvent treatnent,

t he adhesion of the solder mask both to the circuit paths and to the

printed circui't board basis is still excellent. This solvent resistance is

of great inportance, for alcohol-containi-ng solutions are used to renove

the soldering flux. The solder masks obtained fro ahe m xture ccordi ng

to this inventPGHcéﬁélﬁgrPﬁ-tbﬁl§%F§u§ﬁiﬁéb9§eﬁﬁfgb XtEEF'HQmEénSYtive .

el ectroni c confeeher oft tHet drgsphbedrasistphechaigueacksi Gegorebéacti ve and
| asting way. Alghough i n_the %Bove.d scripti¥? sect&?ns tgedi yeny thon

has been pref ePRBVY - dBS¥FYEEa Fhmﬂ§§3F8 t8 Pr&Cu¥ErnPheSfanif acfurd of

sol der masks, ptrocessetl by- meanscpédthe flhigwidseeslisti teappliaguebl é.e0 any
case where theygbj s S ot - | ROQWLS , ' ties larly

high thermal . SRchERLYATT, A PoRatitn BRIEHES CoRpBAthts €6 BAE! Eindt

- layer support, both in the production of printed circuit

boards and of solder masks.

~ The mixture according-to the invention is suitable also

. for the manufacture of offset printing plates, for
example using aluminum, steel or chromium as support
materials, which plates are intended to be baked in a
known manner, after developing, to.consolidate the
image stencil. This process is described in GB-A
1,154,7489. Howevef, in this mode of'applicafibn heating
‘should be carried out for a shorter time and at higher
temperatures, in gené;al for 2 to 20 minutes at tem-
peratures within a range of 200 to 250 °C. This can con-
siderably increase the print run.

v The examples which follow illustrate particular embodi-
ments of the mixture according to the invention. Unless
otherwise indicated, percentages and quantity ratios are
to be understood as units by weight. The quantities in
the formulations are given in parts by weight (p.b.w.).

Example 1

Coating solutions were prepared from:

52  p.b.w..of one of the following terpolymers



priogducti on of electroplating stencils, which are to be resistant to -
aggressi ve baths and/or to el evated tenperatures. 0 141 921 -17-
Processing of the mxture is preferably perforned by neagf §H1t dry
phot oresi st techni que, as described aboveg, However, the xtureds al so
m%éﬁ suited for being processed by neans of the liquid resist technique,
i

bot

Tigfhis al so the case in other photoresist applications, for exanple in phe—§%~

{.) by applying a solution of the conponents to the final |ayer support,
in the production of printed circuit boards and of sol der masks. The
m xture according -to the invention is suitable also for the manufacture of
of fset printing plates, for exanple using alum num steel or chrom um as

support naterials, which plajeg-_gi€oxPheRel-hor e bakaride, andtioasr yranner
after devel oping, to consolidate the | nage stencil. TPjs-p{ﬁisfihgi
described in GB-A 1,154,749, Hol@aeid; phexylmerhacrylate) £t bating
shoul d be carried out for a shorter tine and at higher tenperatures, in

I for 2 to 20 ninutes_at_t i £ hi 250
Carr] - Thi's can con- si der abfyNrAEreRERet el e by Pok TROE deeaeriy, O

followillustrate particul ar ebbedacid, decyl methacrylate (23:30:47),

c) Nrbﬁtoxymethyl methacrylamide, acrylic
' acid, hexyl methacrylate (47:18:35) or

d) (comparison) styrene, methacrylic acid,
hexyl methacrylate (10:30:60),

17.6 p.b.w. of polyethylene glycol-400-dimethacrylate,
4 p.b.w. of hexamethoxymethyl melamine
0.8 .é.b.w. of 9-phenyl acridine,

0.04 p.b.w. of a blue azo dyestuff obtained by coupling
2;4-dinitro-G—chloro—benzene diazonium salt
U ' with 2-methoxy-5-acetyl-amino-N,N-diethyl
' aniline, and ' '

0.12 p.b.w. of 1,4-bis-(4~tert.butoxy-phenylamino)-5,8-
- dihydroxyanthraguinone, in

90 p.b.w. of butanone and

50 p.b.w. of ethanol.



me of the mixture according to the invention. Unless otherw se

I n ated, percentages and quantity ratios are to be understood as units
meight The guantities in the fornulations are given in parts by wei ght
(p.b.w. ). Exanple 1 Coating solutions were prepared fron%)q%1 gé%b W. 0
one of the follow ng terpol yners 0 144 921 - 18 - a)

N- Bt oxymet hyl - met hacr yl-ani de, net hacry- ?IC aci d, hexyl net hacryl ate
(2%.25:50), b) N-butoxynethyl methacryl am de, nethacry- lic acid, decyl
nmet hacryl ate (23:30:47), c) N butoxynethyl methacrylam de, acrylic acid,
hexyl methacrylate (47:18:35) or.d) (conparison) styrene, nethacrylic acid,
hexyl methacrylate (10:30:60), 17.6 p.b.w of polyethylene

gl ycol - 400-di nﬁaeacwlahesepsbw\tl@ﬁshﬁé@ﬂ@éb@éah@ﬁmlar@s ymnﬂetﬂl@k p.b.w.
of 9-phenyl .ac gtdlne tuf f_obt

e o dye
Coupi Tng 3 4 GPhRET SLEY AF §PiCet s BReRapst on ios Ehy Tetip | reBhiRaL e
2- net hoxy- 5- ac£1 yin- by meahs Nofli 2t bgat ingl apparatuls 0. APt or bpass biig

1,4-biS‘(4‘ter{h?Sﬁ&ﬁyépH§9¥L8n;89e_éhg_resist layers had a thickness

of 100 /ﬁm each and were covered with a polypropylene

film. The dry resist films thus produced were then cut,
by means-of a slitter, into manageably sized resist
rolls having a width of 30 cm and a web length of 50 m.

Aftef the top'films'had been stripped off,'the resist
layers were laminated,'by means of a customary lamina-
ting appliance, to a phenoplast laminate board clad with
a 35 sum thick copper foil and were exposed for

20 seconds using a commercially available exposure
device (5 kW metal halide lamp). The original employed
was a l3-step exposure wedge having den51ty increments
of 0.15. Thereafter, the plates were developed with a
0.8 % strength soda solution in a'5pray'processor.

_ The following table indicates the development times t

. and the number of fully crosslinked wedge steps; the
numbers 'in parentheses give the total number including
the ghost steps. . | '

a) b) c) d)
_ o (comparison)
Wedge steps 10 (11) 9 (10) 6 (8) 8
t (seconds) 110 200 105 105



di roxyant hr aqui none, in 90 p. b.w. of butanone and 50 p. b.w of
et ol . 0 141 921 - 19 - Each of these solutions was coated onto a 2
/umthick biaxially oriented thernoset polyethylene terephthalate filmb
means of a coating apparatus. After passing through a drying zone the
resist layers had a thickness of 100 /um each and were cofledéd 82th a
"pokarpropyl ene film The dry resist .filuosyghus produced were then cut, by
me of a slitter, into manageably sized resist rolls having a width of 30
cmand a web length of 50 m After the top filns had been stripped off, the
resist |layers were | am nated, by neans of a customary |am na- ting
appliance, to a phenoplast |lamnate board clad with a 35 /umthick copper
foil and were exposed for 20 seconds using a commercially avail abl e
exposur e devi oY Ssedemwind testisle testp)bodtds ovf of iwid ety aalags a
13- step expos : havi | bYen | r ter . the

p exp %%i’f‘@%m é&ﬂl@gé”f/o}sx%é? E}?{ﬁ{'seéoﬁcfgd%ﬁﬁ#%a&@ A RS a

pl ates were devel oped wth a O. engt on 1 n a_spray

processor. Thet¥mnedFhgtacs|and il atrdstarengh ielptarmre ivird+ Rl the

nunber of ful lyi@tes sdddkRekVEO g St HRses (R theThasfdddt 18y GH tres ase i Ve
the total numher |ncIL§B§g .
' etween and 1,000 /um, the hole diameters were 0.6

to 4 mm.

AR : The solder resist layers described above were laminated
onto these boards at 115 °C, using a commercially avai-
lable laminating device.

The boards were then exposed for 20 seconds through an
original which covered the pads to be soldered, dévelo-
ped with a 0.8 % stfength soda solution and blown dry.
Subsequently, the printed circuit boards treated in this
way were cured during 60 minutes in a drying cabinet at
150 °C. Thereafter, the cooled-down boards were wetted
with the soldering flux TL 33-16, produced by Alpha
:Grillo, and then passed, at a speed of 1 m/min, through
a commercially available wave soldering bath having a
temperature of 250 °C.

None of the soldered boards showed any signs of '
chipping—off. No tin remainders were left on the solder -
resist areas of boards a), b) and c¢), whereas so~called
"tin cobwebs" were clearly visible on layer d).

After soldering, each board was cleaned for one minute
in a mixture composed of 65 percent by weight of 1,1,2-
trichloro-1,2,2-trifluoroethane and 35 percent by weight



th host steps. a) b) c) d) (conparison) Wedge. steps
10 1) 9 (10) 6 (8) 8 t (seconds) 110 200 105 106~ L
0-141 921 * - 20- For soldering tests, test boards of rigid epoxy gl ass
fabric with about 65 /umthick conducting paths having a t?nhétl 32fface. an
pl at ed-t hrough hol es were used. The wi dths and nutual distances of the
com@ycti ng paths were between 200 and 1,8b0"/um the hole dianeters were
0. o0 4 nm The solder resist |ayers described above were | amnated onto
t hese boards at 115 [err], using.a comrercially avai- |able | am nating
device. The boards were then exposed for 20 seconds through an ori ginal
- which covered the pads to be sol dered, develo- ped with a 0.8 % strength
soda sol ution d,b : S ept e: prj dycyreuif.
freated in tniShdyPEopaibl; SEEObCptnel EPIR PREUCLISIELIRERES,
[err]. Thereafle?,2theitbabrdetihhameboaras wetraseriedbakhh the sol dering
flux TL 33-16, produced by Alpha Gillo, and then passed, at a speed of 1
m mn, through a commercially avail abl e wave sol dering bath having a

Before and aftér the solvent treatment, "the respective

hardness of the solder mask was determined.

. The hardness tests were pefformed by means of the inden-
k¥  ~ tation hardness test according to Buchholz, which is '
' described in DIN 53 153.

In this test, the penetration of a disk knife, under a
épecified load, into the layer to be tested, is measured
by means of a suitable apparatus. The softer the mate-
rial to be tested, the longer is the indentation. The

" hardness number then corresponds.to

100
indentation length (mm)

Furthermore, the ratio of the hardness values determined’
A\ before and after the solvent treatment is a measure for
' ‘the softening or swelling behavior of the layer under
the influence of organic solvents.

Additionally, portions of the soldered boards were
immersed in ethanol for 24 hours, in order to test their

resistance to solvents and thus their degree of curing.

The results are compiled in the table below:



~tépperature of 250 [err]. None of the sol dered boards showed any signs of
ch\pbing-off. No tin remainders were left on the solder resist areas of e
boards a), 'b) and c), whereas so-called "tin cobwebs" were cjegf{ygyjsibl e >,
on |layer d). After soldering, each board was cleaned for one mnute In a iﬂi%)
m xture conposed of 65 percent by weightypf_1,1, 2-
trichloro-1,2,2-trifluoroethane and 35 percent by weight 0 141 921 -21-
of\ 2 propanol, and for 1 minute in pure 1,1,2-trichloro- '
1,2,2-trifluoroethane in an ultrasonic bath. Before and after the sol vent
treatnment, the respective hardness of the solder mask was determ ned. The
~hardness tests were perforned by neans of the inden- tation hardness test
according to Buchhol z, which is desktribed im)DIN 53 dBb3. In this test, the
penetration of a disk knife, under a specified |oad, into gg§hﬂégl odP be
tested, is neasured by nmeans of a suitable apparatus. The softer the nate-

rial to be tesBechhehe bawdrer is t#/Thdent®/®h. THOWar dnesk2fdfber t hen

corresponds tond8® peeerd Afedy | ength (nm) Furthernpggsed he ratio of the

har dness val ues_ det erm ned

cleaning
After 24 hours solder mask on printed dyestuff
in ethanol circuit board unchanged - dissolved
. | . _ ' - out of
solder mask
Example 2

The following coating solutioné'were prepared:
52 p.b.w. of one of the following terpolymers:

a) N-butoxymethyl methacrylamide, acrylic
" acid, hexamethacrylate (sic) (25:22:52)
O b) N-butoxymethyl methacrylamide, meth-
acrylic acid, ethyl acrylate (31:32:37)

4 ‘p.b.w. of an elastomeric reaction product of- gly-
cidyl methacrylate, adipic acid and an oli-
gomeric diisocyanate, obtained by reacting.
tolylene diisocyanate with a polytetrame-
thylene ether diol (see DE-A No. 30 36 694)

17.6 p.b.w. of polyethylene glycol-400~-dimethacrylate,



bef pie. and after the solvent treatnent is a nmeasure for the softening or
swe ng behavi or of the layer under the influence of organic solvents.
Additionally, portions of the soldered boards were i mersed in ethanol for
24 hours, in order to test their resistance to solvents and thuk

degree of curing. The results are coanlggan t he tabl e bel ow 0 141 921
- %gg- a) b c) d (c ari son) -Buchhol z hard-

80/ 82/ 83 not 72/ 48 ness before/after :

tested cleaning After 24 hours -sol der mask on printed  dyestuff in

et hanol circuit board unchanged di ssol ved out of sol der mask
Exanpl e ‘2 The followi ng coating sol uti ons were prepared: 52 p. b.w of

one of the follgw ng Lgng@lbgehgkaggtubgghgéﬁ t b afehBacryl am de, acrylic
aci d, hexanethacryIaPe (sic) (25:22:52) b) N butoxynethyl methacryl am de,
met h- acrylic acid, ethyl acrylate (31:32:37) '

0.8 p.b.w. of 9-phenyl acridine,

0.04 p.b.w. of the blue dyestuff described in Example

U _  0.12 p.b.w. of the anthraquinone dyestuff described in
’ " Example 1, in ' ' o

80  p.b.w. of butanone and
- 50 p.b.w. of ethanol.

As described in Example 1, 100 Jum thick solder resist
. layers were prepared from these solutions. The layers

were processed as described in Example 1. The results
are compiled in the table below:

) _ a) b)
kvz - Exposure time (seé) 20 20
Wedge steps ' L 6 (8) - 7 (10)
t (sec) | . 65 120 ° |
24 hours in ethanol ‘Solder mask on printed circuit

board unchanged

Example 3
The following coating solutions were employed as descri-~

bed in Example 1:



>

adi

goner

ic diisocyanate , obtained by reacting

tol yl ene diisocyanate with a polytetrame- thylene ether diol (see DE-A
30 36 694) 17.6 p.b.w. of polyethylene glycol-400-di net hdcridtat®2 1 0

921 -23-

acet+¢din
p.

100 /um t hi ck sol der

e, 0.04 p.b.w.:-of the blue dyestu

of the anthraqui none dyestuff described in Exanple 1, in 80
p. b.w. of butanone and 50

resist |

p.b.w. of ethanol. As described in Exanple
ayers were prepared fromthese sol utions.

4 p.b.w. of an elastoneric reaction product of gly- cidyl nethacrylate,
Q;DQ acid and an oli -

No.
141

4 p. b.w of hexanethoxynethy# nel amne, 0.8 p.b.w of 9-phenyl
? described in Exanple 1, and 0. 12

1,
The

| ayers were processed as described in Exanple 1. The results are conpiled
in the table bghow a)

20 . Wd
65
circuit

ge steps

b) Exposure tine (sec) 20

3920 2B-Rofir sof n? e%ﬁ%ﬁ%?e/methacr¥iﬂ%e?°i&)ﬁé%ﬁfpr|nted

13

22

210

b)

52

p.b.w.

p.b.w.

"p.b.w.

'p.b.w.

p.b.w.

p.b.w.

p.b.w.

" methacrylate terpolymer (10:30:60)

of a N-methoxymethyl methacrylamide/
hexyl methacrylate copolymgr {50:50),

of the elastomer described in Example 2,

of polyethylene glycol-400-dimethacry-
late,

of hexamethoxymethyl melamine,
of 9-phenylacridine,

of the blue dyestuff described in
Example 1, and

of the aﬁthraquinone dyestuff described
in Example 1, in

-ofrbutanone.
of a N-butoxymethyl methacrylamide/meth~
‘acrylic acid/Hexyl methacrylate terpoly-

mer (36:28:36)

of the elastomer deséribed in Example 2,

’, -

o



bozzs unchanged Exanple 3 The foll owi ng coating solutions were enployed as ,~-
des¢¥i - bed in Exanple 1: "0 141 921 - 24 - a) 39 p.b.w. of a ETY
st.yrene/ met hacrylic aci d/ hexyl nethacrylate terpolyner (10:30:60) 13
p.b.w. of a N-nmethoxymethyl” nethacryl ani de/ hexyl methacryl déd Sedol yner
(50:50), 8 - p.b.w of the elastoner deggrlbed I n Exanple 2, 22 p. b.w
of ..ppl yet hyl ene gl ycol - 400- di.net hacry- .b.w of
heigﬁethoxynethyl'nelanine, 1 p.b.w of 9- phenylacridine, 0.05 p. b.w. of
the bl ue dyestuff described in Exanple 1, and 0.15 p.b.w. of the

ant-hraqui none dyestuff described in Exanple 1, in 210 p. b.w of

but anone. b) 52 p. b.w. of a N butoxynethyl nethacrylam de/nmeth- acrylic
aci d/ Hexyl nethacyyl@t ey tgrpol yg ﬁ@iyé§§§f§h§6élycol-400-dimethacry-
late,
4 . p.b.w. of hexamethoxymethyl melamine,

0.8 p.b.w. of 9~-phenylacridine

0.04lp.b.w. of the blue dyestuff described in

&g ' ' Example 1, and
0.12 p.b.w. of the anthraquinone dyestuff described
in Example 1, in
90 p.b.w. of butanone and
70 p.b.w. of ethahol.
Here,'too, solder masks possessing a very gooa solvent
resistance were obtained, without any tin cobwebs being
left after soldering. The results are compiled in the
Y table which follows:
- a) b)
Exposure time (sec) 20 ' 20
Wedge steps ' ' 7 (9) , 9
t (sec) . 120 80
Buchholz hardness . 59/60 86/79
before/after cleaning :
24 hours in ethanol Solder mask on printed circuit

board unchanged



6.%;>p.b.ML of the el astoner described in Exanple 2, 0 141 921 - 25 -
17.%6“p. b.w. of polyethyl ene glycol-400-di nethacry- |ate, 4 p. b.w. of
hexanet hoxynet hyl nelam ne, 0.8 p.b.w "of 9-phenylacridine 0.04 p.b.w of/
‘the bl ue dyestuff described in Exanple 1, and 0.12 p.b.w @f1£pe 2 -

ant hraqui none dyestuff described in Exanple 1, in 90 p.b. w. o? Lutanone
and-70 . p.b.w of ethanol. Here, too; 26l der nasks possessing a very good
sol\ugnt resistance were obtained, without any tin cobwebs being left after
sol dering. The results are conpiled in the table which follows: a)

b) Exposure tine (sec) 20 20 Wedge steps

7 (9) 9t (sec) 120 80 Buchhol z
“har dness 59/ 60 86/ 79 before/after cleaning 24 hours in
et hanol SExaBPlggdk on printed circuit board unchanged

‘A coating solution was prepared from:
2 p.b.w. of the terpolymer described in Example la,

2 p.b.w. of a diuréthane prepared from 2 moles of
- glycerol dimethacrylate and 1 mole of hexa-
L _ - methylene diisocyanate,

0.7 p.b.w. of 9-phenylacridine, and .

0.07 p.b.w. of a blue azo dyestuff obtained by coupling
2,4-dinitro-6-chloro-benzene diazonium salt
with 2-methoxy-~5-acetylamino-N-cyanoethyl-
N-hydroxyethyl aniline, in

30 p.b.w. of butanone,.
12 'p.b.w. of butyl acetate and
*%/ 12 p.b.w. of ethylene glycol monomethyl ether.

Eiectrochemically roughened and anodically oxidized alu-
minum which had an oxide layer of 2 g/m2 and which had
been pretreated with an agueous solution of polyvinyl-
.phosphonic acid was spin-~coated with this solution, in
such a manner that a dry layer weight of 4 g/m2 was ob-
tained. Then the plate was provided with a top layer of
polyvinyl alcohol, which had a weight of 4 g/m2. The
printing plate was cut into two, and the two halves were



0 921 -26- Example 4 A coating solution was prepared from 2 p. b.w

of e terpolynmer described in Exanple la, 2 p.b.w. of a diurethane ——
prepared from 2 noles of glycerol dinethacrylate and 1 nole of hexa- L ~
“met hyl ene diisocyanate, 0.7 p.b.w of 9-phenylacridine, and 0.07 p.b.w ofézzy
a blue azo dyestuff obtained by coupling 2,4-dinitro-6-chlor&- dédizéad
dLaaniun1saIt wi th 2- et hoxy- 5- acet yFami’no- N- cyanoet hyl - N-hydr oxyet hyl
anijne, in 30 p. b.w. of butanone, 12 p.b.w. of butyl acetate and 12

p. b.w. of ethylene glycol nononethyl ether. Electrochem cally roughened and
anodi cal |y oxi di zed al u- m num whi ch had an oxide |layer of 2 g/n2 and which

had been pretreated with an aqueous sol ution of polyvinyl- phosphonic acid

was spi n-coated_wt IS ,sQlutian, .i.n_su nper .t ry.lLayer

wei ght of 4 gF%Eoﬁgg %g! ?a%ﬁé&bg$hgk F%@B%I%Fg%mgskgrgg%agdﬂﬁgfhga;top'
layer of pol ytampl, aihdeok, lahistkephadnd inuoyst toheiwghge. amdehplifhoheg
plate was cut g0 weWes2BdviRG €00 aRA! Y99 Wehes/cm, respectively.

Thereafter, development was performed using a developer
of the following composition: '

| U 3.0 p.b.w. of sodium metasilicate x 9 Hzo

0.03 p.b.w. of a non-ionogenic surfactant (coconut
fatty alcohol polyoxyethylene ether having
about 8 oxyethylene units), '

0.003 p.b.w. of an anti-foam agent, and
96.967 p.b.w of deionized water.

5 (6) fully cross-linked wedge steps were obtained.

After the development, one of the two halves of the

lithographic printing plate was baked for 5 minutes at
U 230 °C.

Cdmparative printing tests resulted in a higher print
run of the baked printing plate. '

Example 5 )
A phenoplast laminate board clad with a 35 ,um thick

copper foil was spin~coated with the coating solution
described in Example 4, in a way such that a dry layer
weight of 7 g/m2 was obtained. '



0 921 - 27 - -exposed for 2 seconds by means of a 5 kWnetal halide
| a under a 13-step continuous tone wedge and hal ftone step wedges having.._

usi ng a devel oper of the follow ng conp05|t|on 3.0 p. b.w. of sodium

60 and 120 lines/cm respectively. Thereafter, devel opnent was perforned: Gij)
7>

metasilicate x 9 H20 0.03 p.b.w. of a non-ionogenic surfactlarts {( S&clonut

fatty al coho

pol yoxyet hyl ene et her havi2a8y -about 8 oxyet hyl ene units),

0. Q4£ p. b.w. of an anti-foam agent, and 96. 967 p.b.w of deionized wate
(6) fully cross-linked wedge steps were obtained. After the devel opnent,

one of the. two halves of the lithographic printing plate was baked for 5
m nutes at 230 [err]. Conparative printing tests resulted in a higher

run of the baked printin | at e. | e opl ast Ian1 ate bogrd
with a 35 /umths &da& f%ﬁﬂ°%ﬁia“£°r% %osa%i’% tHENG e GatitRg SFita
descri bed in kéargl €ha4n.rig1 A neywisits tdal & standedy &f \GRiwghtt 0807 @im?2 was

obtalned

and then developed for 60 seconds with 0.8 % strength
sodium carbonate solution. Thereafter, etching was per-
formed with ammoniacal copper chloride soé6lution (pH 8.5)
at 48 °C and the resist stencil was removed with a 5 %

'strength agqueous solution of KOH at 50 °cC.

The copper structures were perfectly reéroduced.

Example 6 . )
A biaxially oriented and thermoset, 25 ,um thick poly-

.ethylene terephthalate film waSISpin—coated with a solu-
tion of

13  p.b.w. of the terpolymer described in Example la,
6.4 p.b.w. of polyethylene glycol-400-dimethacrylate,
0.2 p.b.w. of 9-phenylacridine,

0.01 p.b.w. of azo dyestuff 5—nitro—2-[2—methyi—4-(N-
ethyl-N-cyanoethyl)amino-phenylazo~]benz-
thiazole, and

0.02 p.b.w. of the blue dyestuff described in Example
4, in

18 p.b.w. of butanone and

r. 5

print
cl ad
i on



0241 921 - 28 The plate was exposed for 40 seconds through a line ori-.

gihgl having |ine w dths and di stances of down to 80 /um and then devel oped

for 60 seconds with 0.8 % strength sodi um carbonate sol ution. Thereafter, ’E%\

etching was per- fornmed with amoni acal copper chloride 8¢llétli 881(pH 8.5) (o
at 48 [err] and the resist stencil wag pgmaved with a 5 % strength aqueous
‘sol-ution of KOH at 50 [err]. The copper structures were perfectly
rédproduced. Exanple 6 A biaxially oriented and thernoset, 25 /umthick
pol y- ethylene terephthalate fil.mwas spin-coated with a solu- tion of 13
p.b.w. of the terpolyner described in Exanple la, 6.4 p.b.w of

pol yet hyl ene gl ycol - 400-di net hacrylate, 0.2 p.b.w  of 9-phenyl acridine,
0.01 p.b.w. ofigazo gyestuf ofSethlahelsy- [ 2- net hyl -4- (N .

- et hyl - N-cyanoet hyl ) am no- phenyl azo-] benz- thiazole, and 0.02 p.b.w. of the
-blue dyestuff described in Exanple 4, in 18 p.b.g. of butanone and 0

© 141 921 . such that a dry layer weight of 40 g/m¢ was obtained
after drying at 100 °C.

In a commercially available laminating device, the dry

resist film thus prepared was laminated, at 120 °C, onto

a preheated phenoplast laminate board clad with a 35 ,um -

\— ' thick coppér foil and expoéed for 4 seconds in a commer-
cially available exposing apparatus. The original used
was a line originai.having line widths and distances of
down to 80 ,um.

After the exposure, the polyester film was peeled off
and the layer was developed with a 0.8 % strength solu-
tion of sodium carbonate for 90 seconds in a spray de- .
veloping apparatus. Then the board was rinsed for 30 .
seconds with tap water, etched for 30 seconds in a 15 %
strength ammonium peroxydisulfafe solution, rinsed again
with water, dipped for 30 seconds into 10 % strength _

A/ | sulfuric acid and then electroplated in the following
electrolyte baths:

1. 50 minutes in a copper electrolyte bath from Messrs.
Schloetter, Geislingen/Steige, "Glanikupfer-Bad PC"
(Bright Copper Bath PC) type |

: Current density: 2.5 a/dm2 .
Metal build-up: about 25 ,um
Temperature: room temperature



L3

- 29,- 18 p. b.w. of ethanol, such that a dry |ayer weight of 40 g/n?

wa btained after drying at 100 [err]. In a commercially avail able

| ami nating device, the dry resist filmthus prepared was | am nated, at 120 ==
[err], onto a preheated phenoplast |am nate board clad w th0at8b 9&n1thick§5?)x
copper foil and exposed for 4 secondsjrbéigonner- cially avail abl e o
exposi ng apparatus. The original used was a |line original having |line

wi Jths and di stances of down to 80 /um After the exposure, the polyester
filmwas peeled off and the | ayer was devel oped with a 0.8 % strength sol u-
tion of sodium carbonate for 90 seconds in a spray de- vel opi ng apparat us.
Then the board was rinsed for 30 seconds with tap water, etched for 30
S_etCﬁndSti n ad,lﬁ. ‘Vzﬁf qr%gﬁirﬁmwdiiﬂnfelaiaﬁlod/iﬁtﬂﬁa?ﬁtfhm'ﬂiﬂfér@Meééﬂ‘%ed gg?ihn
Wi wat er, di ppe r seconds jnto o Streng sul furic acid an en
electroplatedi|1tqﬁﬁiQﬁqEﬁﬁTmf%ﬂ%&&??ﬁ@é%ﬁ?kﬁ%é: 1. 50 minutes in a copper
el ectrol yte bath fawmmeddessiensiSohi oe2 tefdmi=i sl i ngen/ St ei ge, o
"d anzkupfer-Bad RC! Ml - Copper t C) type Current density: 2.5

A/ dn2 Metal buil d%tégb%%ﬁdz um %rgt ure: roomtenperature

: Temperature: : room temperature

. The board did not display any undercuttings or damage.
It was then possible to decoat the board in a 5 &

strength solution of KOH at 50 °C and to remove the
bared copper by etching in customary etching media.

Example 7 _
In anology with Example 6, a resist layer was prepared
using the following coating soution:
6.5 p.b.w. of the terpolymer described in Example la,
5.6 p.b.w. of a reaction product obtained frbm 1 mole
Y ' of trimethyl hexamethylene diisocyanate
' and 2 moles of hydroxyethyl methacrylate,

0.2 p.b.w. of 9~phenylacridine, and

0.035 p.b.w. of the blue dyestuff described in Example

4, in

14.' p.b.w. of butanone and



0 &£41 921 30 2. For 15 mnutes in a lead tin bath LA from Messrs.

Sahloetter, Geislingen/Steige, Current density: 2 A/dnk Metal buil d-up:

15 /um Tenperat ure: ' ‘room tenperature The board did not display any (-
undercuttings or damage. It was then possible to decoat the,ppagslyin a 5 % j()
strength solution of KOH at 50 [err] and to renove the bared copper by

et-ching in customary etching nedia. Exa&ple 7 In anology with Exanple 6, a
resisst layer was prepared using the follow ng coating soution: 6.5 p. b.w

of the terpolymer described in Exanple la, 5.6 p.b.w. of a reaction

product obtained from1 nole of trinmethyl hexanethylene diisocyanate and 2

nol es of hydroxyethyl nethacrylate, 0.2 p. b.w. of 9-phenylacridine, and

0.035 p.b.w. of the blue dyestuff described in Exanple 4, in 14 p. b.w

of butanone anf oP1kiwgoef.eghanol.

Exposure, development and electroplating were performed

as described in Example 6.

This plate did not dieplay any undercuttings or damage,

either.



"~ p.b.w. of ethanol. Exposure, devel opnent and el ectroplating were

9
it MBI s Y

.//

radi ati on- pol yneri zabl e mi xture which tontai'ns™a)*a tonmpound whi ch has at
| east two terminal ethyle- nically unsaturated groups and wl chtceieform a
cross-1linked polyner by neans of chain_pg ynmeri- zation by addition,
intjated by free radicals, b) a polynmerfC binder, and c) a polynerization
initiator which can be activated by radiation, characterized in that it
contains, as a binder, a copoly- nmer with units of the fornula [err] R
denoting a hydrogen atomor a nethyl group, and R being a hydrogen atom a
| ower al kyl group, acyl group or hydroxyal kyl group.

Claims:

1. A radiation-polymerizable mixture which contains
‘a) a compound which has at least two te;minal ethyle-
nically unsaturated groups and which can form a
_ cross-linked polymer by means of chain polymeri- -
Kgf zation by addition, initiated by free radicals,

b) a polymeric binder, and

c) a polymerization initiator which can be activated

by radiation,

characterized in that it contains, as a binder, a copoly-

mer with units of the formula:

-CHp-

o

~

m

/-

oO-Q -—2—(3 O )
o
[

w

R' denoting a hydrogen atom or a methyl group, and
R being a hydrogen atom, a lower alkyl group,
acyl group or hydroxyalkyl group.



0 141 921 -33- 2. A radi ation-pol yne S clalned in Caim
1, @}ﬁerel n the copol yner furthernore |Hmmmmﬂ'm"gr@& | at eral carboxyl
groups. 3. A radiation-polynerizable M xture as in daim2, -
wherein the copolynmer is a terpolymer of a) nmethacrylic acid or acrylic -
-acid, b) an acryl- or nethacryl am de with ROCH2-groups at t@eléitBdgen, and
c)--an al kyl acrylate or alkyl met hacryl @3- 4. - A radiation-polynerizable
myture as claimed in Caim3, wherein the terpolymer conprises 10 to 35

per cent by weight of units formed by acrylic or methacrylic acid, 15 to 60
per cent by weight of units formed by substituted acryl- or nethacryl-

am de and 25 to 75 per cent by meight of units forned by an al kyl acrylate
or al kyl neth ryI te. A radi ati an- nerizabl e m xtur s clained in
Cl ai m 4, wher ?hﬁ(?r‘?g‘rﬂtl 1R r’u'.'edfl%ﬁ%qr%tn}'fx%reylaig “Frﬁiaﬁﬁls 4 to 12
car bon atoms I n |t$:1£d1lnyll,gwmqrei& theA aopi 13trieom -fimod theamiczab limclivdeas e . as
claimed in daima1l, esr%ﬂ-_h ;%l%q_ RES la%ogﬁ%%ht of bi nder, 10 to 60

per cent by wei ght o polynerlz e ‘compoun to 10 per cent by
wei ght of ini- tiator are contained.

3. A radiation-polymerizable mixture as claimed in

Claim 2,}where1n the copolymer is a terpolymer of

\v;- _ a) methacrylic acid or acrylic'acid, .
b) an acryl- or methacrylamide with ROCHp-groups at
the nitrogen, and _ '
- ¢) an alkyl acrylate or alkyl methacrylate.

.4, A radiation-polymerizable mixture as claimed in _
Claim 3, wherein the terpolymer comprises 10 to 35
pef cent by weight of units formed by acrylic or
methacrylic acid, 15 to 60 per cent by weight of
units formed by substituted acryl- or methacryl-

- amide and 25 to 75 per cent by weight of units formed
by anlalkyl.acrylate or alkyl methacrylate.

O 5. A radiation-polymerizable mixture as claimed in
Claim 4, wherein component c) is an alkyl meth-
acrylate which has 4 to 12 carbon atoms in its alkyl
group. ' '

'6.. A radiation-polymerizable mixture .as claimed in
Claim 1, wherein 40 to 90 per cent by weight of
binder, 10 to 60 per cent by wéight of polymerizable
compound and 0.01 to 10 per cent by weight of ini-
tlator are contained.



0 141 921 - 34 - 7. A radi ation- poI nerlzable m xture as clainmed. in Caim

1, \wherein additionally a | ow nol ecul j" J’ﬂ l"ﬂﬂmmwd i s contai ned which
at* an el evated tem perature reacts wi with the binder or E}‘
t he pol yneri zabl e conmpound. - 8. A radi ati on- poI yer'i zabl e0ni 4t ug2tas

claimed in Caimb5, wherein the terpolynmer is a copolynmer of nethacrylic
acid, N-butoxynethyl net hacryl am de and-h2sy+ nmethacrylate. 9. A
raﬂyatlon pol ymeri zabl e copying nmaterial conprised.of a flexible,
transparent tenporary |ayer support and a transferable thernoplastic

radi ati on- pol

ynmeri zabl e | ayer which contains a) a conpound which has at

| east two termnal ethyle- nically unsaturated groups and which can forma
cross-1linked polynmer by_peans of chain Xnerl- zation by addition,

initiated by free rédF€§F§t18? Bobzm?ﬁéFFE

initiator whic

| ayer contai ns,

Bi R4BFureadg € aémﬁﬁlﬁﬂerlzatlon
h cancheimctivehédein hB§diadonakldy, achawambRetdbdri weifnt the

as aoEbQQS& 18 SORELYNEAH WhifnUQL'$nCL 180808 FURE
perature reacts with cross-linking with the binder
or the polymerizable compound. -

8. A radiation-polymerizable mixture as claimed in
Claim 5, wherein the terpolymer is a copolymer of
me;hacrylic acid, N-butoxymethyl methacrylamide and

_ hexyl methacrylate.

9. A radiation-polymerizable copying material comprised
of a flexible, transparent temporarj layer support
and a transferable thermoplastic radiafion-
polymerizable layer which contains

a) a compound which has at least two terminal ethyle-
nically unsaturated groups and which can form a
cross~-linked polymer by means of chain polymeri-
zation by addition, initiated by free radicals,

b) a polymeric binder,—and_

c) a polymerization initiator which can be activated
by radiation, '

characterized in that the layer contains, as a binder, a
copolymer with units of the formula



e S

0141 921 - 35 - [err] R denoting|my mor a nethyl group, and R
b&i_pg a hydrogen atom a |ower al k“"!mﬁﬂemi ﬂmoupbr hydr oxyal kyl —~
group. 10. A process for producing & s© [ e¥n which a dry solid <
phot opol yneri zabl e photoresi st |ayer, con- taining as the(?SﬁﬁptdéW /
constituents a) a conpound which has at égagt two termnal ethyle- nically
unsat urated groups and which can forma oss-|inked pol yner by neans of
CQ%yn pol ymeri- "zation by addition, initiated by free radicals, b) a
pol'ymeric binder, and c) a polynerization initiator which can be activated
by radi ation, and being present on.a transparent tenporary |ayer sup- port,
Is lam nated onto the surface of a printed circuit by applying pressure and

heat, is exposed i magewi se with the exceptgen of the sol der pads, the

tenporary |ayer support is peeled off, thelunexposed |ayer areas are 0
141 921 - 36 - washed out with a devel6Bar§ and the resulting sol der
§H
%
OR
ik) o R!' dénbting a hydrogen atom or a methyl group, and

R being a hydrogen'atom, a lower alkyl group,
acyl group or hydroxyalkyl group.

10. A process for producing a solder mask, in which a
dry solid photopolymerizable photoresist layer, con-
taining as the essential constituents

a) é compound which has at least two terminal ethyle-
nically unsaturated groups and which can form a
crdss—linked polymer by means of chain polymeri—
zation by addition, initiated by free radicals,

ENAS b) a polymeric binder, and

c) a polymerization initiator which can be activated
by radiation, '

~and being present on a transparent temporafy layer sup-
port, is laminated onto the surface of a printed circuit
by applying pressure and heat, is exposed imagewise with
the exception of the solder pads, the temporary layer
support is peeled off, the ﬁnexposed layer areas are



mask i s heated to an el evat ed tenperature, characterized in that the
photoresi st |ayer contains, as a bi

rmula [err] R denoting a hydrogeﬂm“mmuﬂmm wth units of the

group, and R bei
hydrogen atom a |lower alkyl group, acyf droup or hydroxMahkylggqoup

o - 36 -
e
A '
washed out with a developer, and the resulting solder
mask is heated to an elevated temperature,'characterized
in that the ﬁhotoresist layer contains, as a binder, a
copolymer with units of the formula.
R
1
_ . -CH-C .
SN _ <o
NH
OR
R' denoting a hydrogeh atom or a methyl group, and
R being a hydrogen atom, a lower alkyl group,
' acyl group or hydroxyalkyl group.




