Transl ation of European Patent Specification No. 0 073 444
Rgidiat i on- pol yneri sabl e conposition and copying material made therefrom
0Ne73 444 - 2 - Specification The invention relates ito-a .

fadi ati on- pol yneri sabl e conposition which contains as essenti al éj?;

constituents a) a conpound which has at |least two term nal ethyle Q,')Iy
unsat urated groups and which can forma crosslinked po- 5 4/mer by
means of chain polynerisation by addition which is initiated by free
radical s, b) a saturated polymeric binder which is insoluble in water and
s’beIe i n.aqueous-al kaline solutions, and c) a polynerisation initiator
~which can be activated by 10 radi ati on and which is preferably
used-as a phetaheshshoNBber Eakopbhahpaaenke sheanghieatedndny .f Or 07Be 444
production of sol der masks. Single and doubl e-faced, but above al

t hrough-hole printed circuit boards are provided with a sol der nmask before
15 they are soldered. The application of such nasks only | eaves the

sol dering pads exposed, whereby tin is saved on soldering. In addition,
during the soldering process sone of the solder- ing heat is kept away from
t he workpi ece, so that the heat-sensitive conponents enployed in assenbling
the printed 20 circuitboards are not damaged during sol dering. Last but
not | east, solder masks have the inportant function of covering al

Radiation-polymerisable composition and copying material

made therefrom



t-hose areas of the circuit diagram which nust not cone into contact: with
the .sol der so as to avoid, for exanple, the possible 0 073 444 - 3-

f tion of conducting bridges between individual con- @uéti3nd4gdat hs,
which are fatal for a circuit system To satisfy.these.quite conpley ™
requi renents various processes and preducts in various presentatio (5< rms
have been used in the past. It is clear fromthe above expositi ng” that
sol der mas 1 n image pattern which is oriented according™® the
gi'ven conducti ng pat hs. To apply sol - der- masks by the screen

pRi #ting techni que Tre airemeidrodealixsty el 1adigricin-aelmenssatslof this
method it is also possihble to.apply masks which have a relat- ively high
l'ayer thi ckraposizidnt waichy coptaingr asesessendlilayl cloastifaeadsduct i ng pat hs
are well shielded and bedded in. These masks which are produced by the
screen 15 pr @t Bn§OopPesssds whighehas agailgss ta tWoniternad edhvdgsdcaldy
in the system nanely when the distances hetween co:n-- ductin at.hs are
reduced so that PﬁéaFEFQFF9e9§°B€§r§€diHﬁééhsFP&cFSF@saoFrPﬁélgegg n i nt

can no.longer cope with fine |lin t%chnolo

. 20 ) . I : t )
years, 8ol dor nasRY™EEy BV REARS P&, ShpaBn PO SHSEaF IR B EPGAEinG SRR

by the photo- re Es&ng%gggggu . fré% Eg Egglgroduction of printed
circuits,thernoplasti ¢ photopo ynerlsabFe "ayérs are

b) a saturated polymeric binder which is insoluble in water
~ and soluble in_aqueous—alkaline solutibns, and
c) a polymerisétion initiator which can be activated'by
10 radiation |
and which is preferably used as a photoresist material which
can be transferred dry for the production of solder masks.
Single and double-faced, but above all throﬁgh-hole
printed circuit boards are provided with a solder mask before
15 tﬁey are soldered. 'fhe application of such masks only leaves
‘the éolderiﬁg pads exposed, whereby tin is saved on soldering.
A - In addition, during the soldering proeess-some of fhe solder-
ing heat is kept away from the workpiece; so.that the
hear-sensitive componénts_employed in assembiing the printed
20 circuitbmarﬁs-are not damaged during soldering. Last bur.not
leést, solder masks have the important function of cpﬁering all
those areas of the circuit di’agram. which must _not- come into contact

with the solder so as to avoid, for example, the possible



N

J-am nat ed here by means of "pressure and heatto the printéd0Z3 4di4 cuit
-bpard and cured by i magewi se exposur-e 8t—those places where the printed -
c™Cuit board is to be covered. The sol der . .mask is obtainéd by,
Washi ng avay. fonea tiex b dibidia bing pnidgey chetietn Iﬁdé\@d@é&s@ﬂa«(;ﬁ%
possi bl e higher image resolutions than the screen - 0 073 444 -4- pr{nkti'jg
process. Sui Gatstingmmaths silvich mre tfabadr £oHe8cFibeBitr sy séRBmI e, Mo
DE-A 27 47 947. - They are photopol yneri sabte | ayers whi-ch contain a certain
agrount of. bonded hal 6’§ér§4'€1$%r'@\‘1%5?-h%u5'te_ EPEREEXcTPSUARERENTSP. A 15 004
d séribes a'sim_lar material which can, be deyel o ed'dry'b% mechani cal |y
separ ating eXFESEPHAF WS AP a?/’ﬁ?d‘é?gﬁslfl"ﬁgé'i"pﬁﬁapr PrOcESLOR _
Finally,_EP—éi2040 escrihes a ki ht-curagée mat er4 al for the sane purpose,
i n whi ch 't e JOTG - NS t | RRER ompotdstis&iCaP8SFrght - 10.° sensitive epoxy '

. . V\A‘]. h . . . " - bl
composi  ons nown arft GCHLPE SRl ChE AR rptREsReRk Y AERRY L ()

posi ti ons known ard” dSed T8F rr's "Brpose :
necessar 1y be tneriaeT dRETE e 200 thd e AR e Thi s

property is @cﬁ??ﬁq{%%‘@uﬂae Sk {}¢én 6 aTEEL p} ga‘th§t'andTWi E??)‘ity sol-

deconposition and w thout soft®&ning to .too hTLgh a degree of "even nelting

t enper at ures ghove [ ERR] .mAdled thpotyet Serebat ppehEaBE taxshiigheharsdened to
a consi derable extent in the exposed places by crossinking polymerisation

%Eg thisjo: method widely used in practice; by means of this method

"~ it is also possible to . apply masks which have a'relafr“?f
ively high layér thickness;, and thereby 1o ensure especially that
the conductihg paths are well shielded and bedded in;'

These masks which are produced by the screénj.
15 printinghproéess come up'agginst a limit which is inhér»
| ent-'in the'systémt ﬁamely when the distances between con-
ducting.paths are reduqed' so that the relatiyely coarse
image-structures of the séreen.print cén no longer cope
with fine iine technology. ' | ‘
20 - In recent years, solder masks.have.thefé-'
fore been produced %o an inc_reésing extent by the .p'hb't:o—
résist téchnique;- As in the prdduction:of‘printed |
”éircuits,thermoplastic photopolymerigable 1ayérs are
laminatéd here by means of pressure and heatto the’ prin'l_:éd o
t'25".circ£it.board éﬁd cured by imagewise exposure at thése o
places vhere the printed circuit boafd is to be covered,
:The sdlder_ mask is obtained by washing away the.
unexposed pafts'qf.thé 1a§ef- ) Thisiprocess_makes-.

_poséible higher image resolutions than the screen



©. _light-hardening can be further enhanced in a known way by re-exposure
fi the.devel oped i mage stencil. However, basically a softening t endency on
é&fing of all known phot opol yneri sabl e | ayers renains. Td?dﬁéicbh% this
di-sadvant age, EP- A2-63304 (date of 25 -priority: 13th April 1981; fl|;Qg
date: 5th April 1982, date of publicatim 27th Cctober 1982) prpposeECfo
addi ng a bis-epoxy 0 073 444 -5- conpound to the photopol ymeri sabl éﬁ'
conposition for the manu- facture of the sol der mask and post-curing, By

2
0
h

heat,i ng t he,li -hardened i mage stencil after devel oping. For this pur-
pisdé: g)l.Jl n@l%éqn’g:r%%(fss

t he epoxy ¢ ound’1I's dissolved in a customary manner 5 in the

' ' - I I Ks.
coating m xture. g%%ft%?ég@ftgff)%e gy@ﬂy as%%sé%scg%éaﬂ 8l q MBSKS

Q .
However, the photopolynme e conposition e Age that its

shel f 1ifeexanpl@ ! ah DA thaly Ol 8N oINS AN LAl YIRS g yiich
does not cor)lct::tni%trjlL an gpoxy conmpound. 10 . l:glfl'hgapc(%)ll?)ljyg‘c_t of tl'he_ .Q’X‘}s
i nventi on was cho conRARE aPkeiraRalny Edutablot TIRRY HaalbyHhitth idf o ekl e

~for the manufacture of thermally post- curable imge sténcils and which, In
t he unéxposadmet-atesishaneea | @pgashal ol GesAGEIdianGilmd 1the Mateditdion, a
radi ati on-pol yneri sabl e conposition 15 is proposed which contains a) a
conpound wwihdighhggnatbel davieloped dryi gyl mechpndriadalyl s eppsattingt @ pe/seds
and which can forma crosslinked polynmer by nmeans of chain poly- nerisation
by additioﬁnﬂhm@ﬁXP§SB§iﬂﬁa@édabpaSréénemmﬂama;t process"). Finally,
'{JJ EP-A 2040 describes a light-curable material for the same
purpose, in which the light-sensitive compounds used are light-
10 sensitive epoxy resins which are not described in more de<ail.
The photopolymerisable compositionsfknown and used for
this purpose are transferred dry and with heating onto the
pfinted circuit board to be masked and they must therefore
necessarily be thermoplastic. However} for use. as solder
15 masks this property is disadvant;geous, since they must'wi:hf
N .stand without decomposition and without softening:toatop high
a deg;ee or even melfing temperatures above 200 °C; 'Admittedly
the photopolymer layer is hardeﬁed to a conéiderable extent in
the exposed places by crosslinking polymerisation and thié
20 light-hardening can be further enhanced in ‘a known way by
_fe-exposure'of the de&eloped image stencil. However, basically
a softening tendency on he;ting of all known photopolymerisable
 layers remains. | | . |
| To overcome this disadvantage, EP-A2-63304 (date of
25. priority: 13th April.1981; filing date: 5th April.1982[ date

of publication: 27th October 1982) proposed adding a bis-epoxy



b)-.a saturated polyneric binder which is insoluble in water and sol uble 20
igggqueous-arkaline solutions, and c) a polynerisation irgtdz oy44amhi ch can
: ctivated by radiation. The conposition according to the invention.is
characterised in that it additionally contains d) a conpound which is 7N\
thermally crosslinkable with the polyneric 25 bi nder b, with the(léd
pol ymeri sation product of conpound a and/or with itself and which, proviide
its crosslinking groups are epoxy grcups, has at | east three epoxy groups

0 0‘23 444 TR dde phetanslamasisahiia aampasitise for AT
\ h are thermally crosslinkable with the binder the polynerisatiaon
product of %’fé:uésten)ﬂ rﬁ%:ealq%;'qﬁ’r’s&tatf angt &?W arfy dreatiing tehsel ves

whi ch t I k| ups., £Po roups or groups of the.

For mil o[ ERAER ?m cew” Sinég“enf St RO A S ARG k10T dyhe G-

hydr oxyal k s%ro cp%utntae qr %pssc?[ll%%lg are bcq_lnsdced 49 & nlnterrogen
XS’ cyc t'o’ Tt Car

atom of an oped- I'C carboxam an Groma on 10.

atom of sa Ci%”r{@:lén%o%%@ &t rRndensing rcatc{élgsofpﬂd'uf% Xf%%- nELG (ytg%{;ﬂec

radicals R generally contain 1 to 4, prefe n atons

.crossl i nkallog ceenpRWwkds AR weed | L HeD rﬁ;ﬁ&%ﬂﬁéﬁ%ﬂ@%n{ﬁmel@@ma«
anount of 0.5 to 30, pre- 15 ferably 1 to 8, %by weight, relative to its

non-vol at i k@ eCdisadviseitiage Hh& tCHiASS|Ighekabl1a-feonpOWHbrequUltthan that of
advant ageous: Ly
an otherwise identical composition which does not contaln an

L
epoxy compound.
10 The obﬁect of the invention was to propose photopolymeriéahﬂe
' compositions which are suitable for the manufactﬁre of thermally post-
curable image stencils and which, in the unexposed étate, ha&e a long shelf
life.
| According to the invention, a“radiation—polQmerisable cbmposition
15 is proposed whlch contains
a) a compound which has at least two terminal ethylenlcally unsaturated
groups and_whlch can form a crosslinked polymer by means of chain poly-
merisation by addition which is initiated by free radicais,
b) a éaturated polymeric hﬁnderlwhich is insoluble in watér énd_soluble
20 . in aqueous-alkaline solutions, and |
c) a polymerisation initiator which can be.activatea by radiation.
| The composition accérding to the invention .is characﬁeriseé in
that it additionally contains 3
-d) a compound which is thermally crosslinkable with thé-polQmerié
25 binder b, with the polymerisation.producf of compound’'a and/or with
itself and.which;'provided its crosslinking groups are eﬁoxy groups,

has at least three epoxy groups.



contain at |east two crosslinking groups. The epoxy compmuwrdssqqust have at

I-ast three epoxy groups. To 20- obtain a.sufficiently long shelf life it ..
t§t§dvantageous i f the epoxy conpound.ig w rtually insoluble in the coati yjp
sélvent, i.e. if it is present-’in.the coating mxture at |east for the 2//

largest part in a dispehgse apsipyidigsarecdretrarabl Neuiebdneereouse
distribution in 25 t he prepared photopol yneri sabl e |ayer which is brought

aboyt hereby exd dembdundk aiieh YarsUPRrRS SRS cRodd1QARMICW IO 8RS inkadyy
rgacti on. Conpounds -having.|less reactive epoxy-groups, for exanple, high
\_ecul ar' wei'gtihe epoXymepirpatida, peadualts ofbéheolethlyd end cald ye oalsiarg-
m xt ure. 0 073 444 -7- The conpounds having crosslinking groups -CH20OR
cart be presenrated cohpounddasddbvewitht thesselvesi vpichedondain, Bseir
reactivity at normal anbient tenperature is evidently not sufficient for
premat ur e Er osereH%lLHPKiBE EHouRns, | APeKY S0PUPEcoT &Tepdenas, the particul ar
those are preferable in which R =-H or nethyl. ' Thederivatives of cyclic
car boxani des, ¥ermalkanpPl,vP-RelrnthéchaReisl gohyAEpeeRLPECN RTgner al |

conmpounds havi a relatjvel arge, 1 nunber _of crossli.nking:grou are
particul arly ﬁﬂgV%?a% %.irta ¥ iﬂgpFVSEPﬁygggyéogEBEQiSPQ &t gggcgrg§§i

| i'nkabl e conpounds_whi e very reactive and,sol-uble.in the coating
mxtore. in L FeoRas e fRCRER PabBactPoR netrOgen Gtbl ol oH By

5 chain or cyclic carboxamide or to an aromatic carbon
_ ~ 10. atom of a compound capable. of condensiﬁg wifh formal--
Idehyde. The orggnié radicals R genefallﬁ.contain 1 to 4,
preferably 1 or 2, carbonlatoms.' - '
| The érosslinka.ble ~ compounds -are usually contaihfed
in tﬁe composition in an amount of 0.5 to 30, pre-
15 ferably 1 to 8, % by weight, relative to its non-volatile
cdﬁstitgents. o ' o .
"The crosslinkable-compéund should advantageously
“contain af leagt two-crosélihking groups. The epbxy
_/ . compoundsjmusf have at ieast fhree eboxy groupé. To
20 obtain a sufficiently long shelf life it is ad&aﬁtageous'_
if the epdiy compound is virtually ihsoluble in the
coating solvent, i.e. if it is present in fhe coéfing '
mixture at least for:the largest part in a dispersed and
 - undissolved state. iThelhetefogéneous gistribution in
25 .fhe prépafed.ﬁhofopdlyﬁeriéable layer which'is brought
| 'abOut hereby evidently iargely-Suppresses a premature
‘crosslinking reaétion;_ Compounds -having less reactive .
. epoXy groups,'forfeXample,bigh'molecular weiéht épqiy '

‘compounds, can also be -soluble in the coating mixture.



can be prevented by encapsul ating these conpounds in a 16 0T3v&44 ng .
sqbstance which is insoluble in the coating solvent and which nelts or Tfrh
s6Efens bel ow the post- heating tenperature. Suitable soluble crossllnkane

¢ompounds are, in par-- ticular, partlaITy or conpletely etherified N

| vhyd
D Y e T e Wﬁfﬁr‘é@é‘ﬁﬁs HI UL et "€en | ene
for_exanpl e [ ERR E&%}Aﬁ@f :QLEﬁﬁld 15689 SEPQL 85, 8N, ﬂd&tﬁmgisﬁefgz@ﬁr al kyl.

or 25 acyl grou yners an

i dyl th
TN vt hy S comoun?@%’i@%ﬁf% fm&i°§ﬁ“’i€”§f“§?mn€é’ﬂ€?%f§feire

organi'c carboxam des N, N

N, N - di met hyi. é”@ﬁﬂdghtgyrﬁoﬁ“suffﬁ%f@ﬂ@'ﬁ@iq&@@&gﬂure crossllnklng
N, N - dlnethyl succi nam NN -- di net hyl ol sebacam de, N, N,

-trimethyl gl cistf el ayfer 1, DHitHRddy | Qo cieds) lﬂnrpérﬁil@ular those
1, 3-di met hyl ol - 4, 5- dlhydroxy|n1dazolld|n 2-one, I, 3-di met hyl ol per hydr.o-

pyrim di n-'2- ongre tgrdfrndlod N aviiich R et rRnet hx;létﬂhyl el Bhvée n@erivatives
hexanet hyl ol nel ani ne, 1,.3-di met hyl ol - 5- net hyl -

per hydro- 1, 3, of royadiic Z}artmxammmhnefdmyleﬂ.aﬁp]aﬂqf maIDamlne, are also
per hydro-1, 3,5-triazi n-2-one, 1, 3-dinethylol-5-butyl-
per hydro- 1, 3!@neﬁenabi@kone 1, 2-bis-[1, 3-di met hyl ol -
per hydro- 1, 3, 5-t-ri azi n- 2- on-5-yl ] et hane, tetranethylol
. In general,_compounds having a relatlvely large
~ 10 number of crossllnklnd groups are partlcularly preferable.
| It is in pr1n01ple also possible to use cross—'
11nkab1e compounds which are very reactive and soluble in
: the coatlng mixture. .In this case, a premature. reaction
can be prevented by encapsulating these COmpounds in a
- 15 .-cover:t.nrr substance which is 1nsolub1e in the coating
-solvent and which melts or so;tens below the post-
heating temperature.
' - Sultable soluble crossllnkable compounds are, in par-
. -/ o tioular, partlally'or completely etherlfled polyhydroxyé-
20 methylmelamlnes such as hexamethoxymethylmelamlne,:
compounds of the follow;ng formula
. S .HO-Q—. Z:;-@OH

in whlch Z = 0, S Cl Cs-aikylene, for exampie'CHé'and'

C(CHj)z’ or SO,, R denotes an H atom or a lower alkyl or

21
- 25 acyl group and n = 1l or 2- or'homopolymers and copoly--
mers of g1y01dyl methacrylate.

Examples of sultable crosollnkable compounds are:



hygréiine di car boxam de, N, N -di net hyl ol t er epht hal am de,

_N, N.- di met hyl ol benzene- 1, 3- di sul f onani de. and tetranéthyl8Lp7i544élygol'ﬂ?:#
't hyl ol compounds of phenols, phenol -ethers and aromatic hydrocarbo%?/;/)
2+ 4, 6-trinet.hyl ol phenol, 2;6-di net hyroB- 4-net hyl-ani sole, . e N

2, 6- di met hyl ol - 4- et hyl p | gl -4, 6-- 20 djisopropyl benzeng,
2, 2- bi s- (4- hyd¥o¥lgthyzo ] oxamides

3, 3' - di met hyi of - 4"- di hydr oxydi phenyl. sulfone. .| qst ead of meg hyl ol
cg;'bunds nent&o éa?lPFtﬁyi°i&F§gal 0N56§§FER§398 &@Eﬂ%ﬁ’éﬂiﬁm = the_
cqrr.espondi ng 2 I hyl: _or b l;.et QL r f 4 C acid
:o'r'.'pr opi oni ¢ a%?&hﬁéiéﬁ%Pgémégg’ N4ﬁzxdﬁlﬁlgl%§&?ﬁ&%§10%§é’%@1dc)ﬁ ’pﬂ\g’ I” et her,
i car boxan de. SPEpPaRtETEebER A A, P I ST RO IO ot RS
tetrakis-h rﬁ L : . 444 - O gl’ i L 5_
'bi;-acetoxgﬂet ¥?q?gﬁéﬁg&ﬁé?ﬁgﬁéa%gggﬁééhg&S%eﬁegﬁ;?ﬁg%gﬁ?ﬂgfﬂEégg%Ies
‘whi ch nmay be UBﬂhY&fSﬁyQﬁiﬁQEBQEadﬁ—@hbﬁb,aug54@$ﬁéﬂﬂyidl dridgraz@at i ng
solution are: 5. triglycidyl isocyanurate, hexanethyl ol mel am ne and

di et hyl al ur eapyAimitignrpobnel, e¢itiaenhyaolmeladiiaie , ortettramstdrydolsf = which - -
is sufficient to trigger polyneris ation ) o
- - melamine, hexamgthylolmelaminet 1, 3-dimethylol-5-methyl--

h

enol,.l,S-dineth

. perhydro-l,3,5—tr;azin42-one, 1,3-dimethylol—51a11yli1-"f
~ 10 perhydro-1,3,5-triazin-2-one, 1,3-d;methy101-5-ﬁuty1-
perhydro-1,3,5-triazin-2-one, 1,2-bis-[1;3-dimethy1qi;‘
pefhydro-l,3,5;triazin72—on-5-yl]ethaﬁe, tetramethylol-
hydrazine dicarboxamide, N,N{-dimethylolterephthalam;de;
_ N,N'-dimethylolbenéeng—l,3-disulfonamide and tetramethylol—
15 glycoluril. ' N

C-Methvlol compounds of phenbls, Dhenol-ethefs and

aromatic hvdrocarbons

' : 2,4,6-trimethylolphenbl, 2,6-dimethylo1-47methylanisolg,
N\ ' 2,6-dimethy1o;-h-methylphenql,.1,3-diméthy191-4,§- |
' 20 diisoprolebenzene,'2,2-bi§-(4—hydroxy73,5—dimetﬁylol—
o phen&i}prdﬁane, 3,35Tdiﬂethyloi—h,4{—dihydroxydiph¢nyl
sulfone. ' ' | ‘
' Instead qf the methylol compounds meﬁtioned, it
is also-pOSsible to use;-for éxample, the éorresponding
25 methyl, éthyl or butyl éfhers, or esters of acetic acid
of propionic acid. Examples are: h;h’—ﬁis—methOXy;
methyldiphenyl ether;_tris;methéxymethyldiphenyl 9ther,_
'tetrakis-methdxymethyl'hydrazine dicarﬁoxamide, tetrakis-
methoxymethyl—glyqoluril, tétrakis-hydroxyefhoxymethyl-



|§ p055|ble for wuse as an actinic radiation to which. 0 D03 44d

conp sition according to the invention is sensitive. Particularly SU|tab N
ar visible and ultra- violet |ight, = Xray, y and electron \,
radi ati on. Laser radiation_in the visible and in.the W region can al so he” .

used. Shor t - BaY&OHIHBre %WW%WH&GIBQ pridrest,r dipxamethoxy-

Pol ynmeri sabl e Coq%ﬂﬂﬂp a). used are in general esters of acrylic acid or of
met'hacrylic acP§ dric, pre- ferably primary, .alcohols. The:

shoul d cont ai n to 4 h (o] ylaﬁg' czl??seéa_! nce’ the crossl I nki ng _
& LOMRAMGS
C;ELgrsgeigﬁfghio b ; q % %ﬂGﬁy tgﬁs nDno JC alcohols gflg;on
al cohols which 1Ehvg enéﬁg i%#i% ehﬁﬁ’ gﬁgﬁ- anples of
SICIERT VNI MNP A e

gl ycol- pol yetRyhers QBiﬁ?Ei or polypropylene glycols havi ng nol ecul ar
welghts f rom about 280 to "G00, neopentylglycol ti- nethylolethane

hyl ol h
et hy! atf odbi Sphonol A dQer§¥%véét el T etaaR CoF TSI 400s Shgeneray

eacting 2 ol 82 of "ALHPcr a%y Pﬁ§%§§§%§%a?§%§P§ﬁ§%%@§yak%§w%ﬁ§a%§ Ae
with 1 mole of jan éoséhbﬂgatk8 ugxcggaghpga&aﬁlg'&389&%98£etof9518§a"p'€
k) 10 the comp051tlon accordlng to the 1nventlon is sensitive.
Partlcularly suluable are visible and ultra-.
Violet light, ZX-ray, 'y and electron radlatlon
Laser_radiation in the visible and in the UV regiop can

also be used, Short-wave visible and near UV light :=s

15 oprefeérred,

Polymerisable compounds af used are in general esters.
of acrylic acid or of methacrylic acid witﬁ pbthydric, pre-
. ferably primary, alcohols. The alcohol should contain 2 to
-/ - " 4 hydroxyl groups, since the crosslinking aétion"desired
. 20 is achieved by polyunsaturated compounds. The compositioﬁ
| can also contain minor guantities of esters of monohydric
alcobols _or- of. alcohols which have more than four
hydrﬁxyl groups. Examples of suitable polyhydric zlco-
_ hols are ethylené glyéol,'propyleﬁé glycoi, butane-1, 4-
25 gdiol, butane—1;3é&ioi; diethylene glycoi, triethylene
gl.yco-l » polyethylene glycolé_ or polypropylene glycols having-
molecular weights i‘f_oni about 200 to 1000, neopentylglycol, tri-

methylolethané,triméthylolpropéne;pehtqery%hrito; and oxy-



2.2, 4- trlnethylhexanethylene di i socyanate, are also suit- % Ie Mbnoners of

thIS type -cont’ai ni ng urethane groups are described in us’a éé 498. TN
“Shei | ar suitabl e monomers are descrlbedjbn DE-A 28 22 190 and in EP- A2- Sﬁflﬁ;
700 (date of 10 priority: 22nd. Decenber *1980; filing date: 27{h Qctoberi .

1981; date of publication: 30th Jupe.1982) ‘M xtures (iﬁﬁ ri ous nono rs are
advantageouslFtﬁyéﬁtQQ#%ﬁPﬁe%%%fb@%UéHaE&YF§C$QﬂWQP YA BLETEITETLSS ne

nmononers of the abovenentlone hh ecul ar nononer

m?fzh cont ai n afdethieimd q%ﬁégﬁfégb? ﬁangéﬁﬁrﬁre PRE &TPERS) 31T which
b I I I

OnSubat it ut eq RO (HiALISE Y TeaEr kg mhEa, 8, o hyAR LR etk

cooas (o P s %‘°&?ﬁ%§<ﬁ§“ﬁ%&%@%ﬁ§%ﬁ“ﬁmﬁ&%ﬂ%h%ffsta';ﬁ

opt1 onal | Yz SUBS %ﬁ&&dc PRETWY ENCa DI BRE1 & gl 35BRyBLKXECNG o8 @i no 1-4

car bon at 'S a nu 12, 5 I s*a hydrogen atom.or a

met hyl  group,. Eﬁ}%?hﬁ%*ﬁ%ﬁﬁ@kéﬁ@tﬁﬁieﬁéVHﬂﬂs%cﬁaﬁﬁﬁﬁona&@omisdﬂsuiﬂ%

nunber fron14 nunber from1l to
"able, Monomers of this type containing urethane groups are

described in US-A 4,088,498. Similar suitable monomers are

o described in DE-A 28 22 190 and in EP-A2-54 700 (date of
\ '

10 priority: 22nd December 1980 filing aate:'27th October 1981,
date of publication: 30th June-1982) o '
Mixtures of various mdnoﬁefs are advantageouély
usea: Hefe_it-has proved particularly suitable.to_com_
bYine monomers of the abovementicned type with.higherf
15 molecular ﬁonomers vhich contain urethane groups and are

of the general.formula

. _ liék—o)m—CQNHTQ—NHCO§};-.?H—CH2-X—CH2—CH—QCONH—Q—NECO&}B

CH, - CH
I ]
o o
o [
-CO co .
o T
CR°. .~ CR - ; .
: o I I - -
e . ony CH,

2

in which Q is a bivaient,ﬁononuclear or binuclear aromi-
| tic radical which is unsubstituted or substituted by
20. lower alkyi groups-and'which can contain a lower alkylene -

group as a connectlng member
© X is one of the groups -0- Ph X'-Ph—o- and



o--i.s a nunber from4 to 20. 10

These pol yet her

are ;prepared in a known nmanner: by reacting oligoneric dii
f Sehul a [ERR] with bis-acrylate diols of the fornula 15
The preparation and use-of these corrpoulnlds i s described in EP-Al-48913
(date of priority: 29th Septenber 1980; filing date: 19th Septenber 1981;

date of publication, éx?t(rtiﬁp,rr 1 c;10982) 20 These

general have reduce

ester uret hanes

SN es of t he /?

[ERR]

pol yur et hanes in

sped f¥ c viscosities (RSV) of 0.15 to 1.4 dl/g

ﬁur ed on 1% st ierdeh IR s i apnePtienal e sHb FHdkkethPhesdeng ERRPP. &' o%i%@t”s
dyi

Nng RSV val uesayi1BhE dro ﬁﬂﬁ%ﬁ Qflhoc&bb@ dtofis HndJy aifsC apigrber adrof. 25
: Preferred average_val yues are 8-2 m 2-4 for n, 5-12

y. X is an alkyl ent® é?oup in WhICh the free valen- cies
| ocat ed at sone KC aitHra hyRmefgem ettom dt Q¥ neddy: Ifroumy oups are net hyl ene,

1, 1-ethyl ene and 2, 2- propyl ene groups.

The total

~
(A

for o and 2-6 for
are preferably

‘Ris preferably a nethyl group.

anourkk dfs pol ey lsatd e astindu ridev ia)g | 3-Hetasseon ks, 50,
pref erabl y between 25 and 45, % by weight, 5 relative to
proportions of mhdasenpvaikéenfrom 4 to 50,

10

15

20

25

n is a number from 1 to 6 and
o is a number from 4 to 20.

These polyether ester urethanes are
known manner by reacting.oligomerié difsoc
formula
. OCN-Q- [NHCOO-(AkO) CONH-Q-] NCO
with bis-acrylate diols of the formula

R -
(H,C=C~C-0-CH,~CH-CH,-) ,X
OH

the non-volatile-

prepared in a

yanates of the

The preparatlon and use of these compounds is

described in EP-A1 48913 (date of prlorlty ' 29th September

1980; filing date: 19th September 1981; date of publication:

7th April 1982).

~ These polyurethahes in general have

reduced specific

viscosities (RSV) of 0.15 to 1.4 dl/g, measured on 1%

sfrength solutions in diméthylformamide at 25 °c.

Products having RSV -values within a

0.2 to 0.9 dl/g are preferable.

range from

Preferred average values are 8-20 for m, 2-4 for n,

5~ 12 for o and 2-6 for y.

X* is an alkylene group in Wthh the free valen-

cies are preferably-located at one C atom.

Preferred
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O° .this amount 2 to 20 preferably 5to 10, %by weight, relative to the
sang(ba5|s can be conposed of polyure--th&nes of the general fornula givep-.
above. Thé conpositions according to the invention also con- 10 tain a -fﬁgj,
pol ymeric, saturated, water-insol uble_binder which-is soluble in : l//_'
aqueous- al kal | rgr@PstapRste PAELenadels loghydsng Ands 2gRolFeRMIee | npar t
solubility in alkali, phos- phonic acid, sulfonic acid, sulfonam de,

carboxylic anhy§?¢@@5and pReEérHBF§e€abng?Im&ﬁ@ﬁﬁsErPWELerred bi nders are

15y )mxed pol yners of nethacrylic acid and al kyl nmethacryl ates and, if

aphr/opriate, also styrefa€ofOb2hefDEBRENEHEPSL Wrﬁﬁé@lﬁa\@w%séhb%d
in DE-A 20.64 080 and in DE-A 23 63 806. The binders are used.in.an anpunt
‘of 40 to 80, preeEYe®ry280and 59, PrefeTRPL¥t PetvesR %%ﬁ“@%f%ﬂl%eb?owalght

f m f,.sub b d
R e S e T e
Exanpl es are be a{o n.and its.d .% #%@ | A q OQE Lt
trichl or onet hyl B3, AR g §F33§ Z@ foro Zdyzgﬂe ght,
o phen SE s de et oy s A SPLUANAY o SAE

9, 10- di et hy| bggrg@sﬁge PEENERE "FeneSa oL Brh sa.zgwen , Bhepazine or

10- et hoxybenz nazi ne, U|noxaI|ne ves for exanple,

6,4 ,4"-trimethoxy-2, 3rfbPRERYbsitions accordgnaukgo¥35'Qﬁv95t§on 4150 con-
-dlnethoxy 2, 3- drphenyl 5-azaqui nox- al 1 ne, d qui nazol i1 ne

d&ivatives.o Theaaef iddigsdymdiar:, 2zitks st qwat@smlldselwuevaﬂnwes: 3R ch
preferred The .
is soluble in agqueous-alkaline solutions. The binders can
contain as groups Qbich impart solubility in alkali, phos-
phonic acid, sulfonic acid, sulfonamide, carboxylic anhydride
ana preferasly_carboxyl groups. Preferred binders are
15 mixed polymers of methacrylic acid' and alkyl methacrylaLes
.and, if appropriate, also styrene or other comonomers, as
they have been described in DE-A 20 64 080 and in
DE-A 23 63 806. The binae:s'are used in an amount of 40
Ke; . _ fo 80,_preferab1y 50 to 70, % by weight.ef the non-volatile

20 constituents of the composition..

A';arge number of sﬁbstaﬁces can be used as photo-
inifi%tore in tﬁe cemposition according fo ehe'inveneion
- Examples are benzoin and 1'ts der:.va 1ves, polynuclear quinones.
trlchloromethyl-s—urlazlnes acrldlnederlvatlves forexample
.25 9-phenylacridine,9—p—methoxypheny1acridine,9—acety1amino~".
' eeridine'or benz(a)eeridine; phenazine.derivatives, for
exemple'9'10—dimethylbenzo(a)ﬁheﬁezine. 94methy1ben20(a)~

. phena21ne or 10-methoxybenzo(a)phnaz,“,'quinoxaline deri-



5 “photoinitiators are in general used in an amobunt of 0.©107% 444
ptg£$rably-0.05_to 2, % by weight. The eohdositions preferably contain at
| eaSt one dyeé- stuff to nake the. devel oped resist stencil = ntre T
vi si bl e. Fo: k@ 5P UHIRES @ 5 i i QuC iwasy 40z tuffs i{l?
advant ageousl| ybﬁtstgg?sdf whi ?r)\@agﬁg?’i’ _61’% d?gs%?fé%tlgﬁﬁséf?smggpgéﬁion . 9
i-rradiati on andyisos@si &y 1, I4e d RESHBSy P P t Les
aboye 200 . C:.qT%e ot%%?ka$§gtuff shébld be abl% %%}§%§%¥€é5n§?g§%F§Bc

i r{adiation buplaheo tenpgpat PE0Mee A0S iCaniveeut THE a&h8AgRe, phbh-
showl d make the sol der mask clearly visible.during.soldering and
thereafter. Subtdblee agxarjulisrosefl hederfivatives shangee£OrpEH, ON ERBOSUr €.
are triphenyl met hane dyestuffs and certain azo dyestuffs, as described in
DE- A 28 07 533phd@oinitiatlunig airtee ity emindf=al Whsed i eaneamstadt ofo0l, DYt
and-heat are oxazol one dyestuffs, for exanple, a dyestuff of the fornula
[ERR] 25 -or &ot AOaqpnederatyiystOfds tor2 exdaripy ewellghbj s- (4-tert. - '

but oxy- phenyl am no) -5, 8- di hydr oxy-ant hraqui none. Conpositions according to
the invention can alf5e compvrositigns pzedienakddi cootatio ayndeass, obienders.,
photoinitiators and dyestuffs, a nunber of other custonmary additives, for
exanpl e, i nhi bi 8&EE Fopr MAKR R { A FHEPDRRr | sEBSSHTof StieRCHnonECTe

hydr ogen donors ;, s @§itonetric regul ators L X .
" . visible. For this purpose a combination of at least

VAN
4

roo%

- 1o two dyestuffs is advantageously used, of - which .cne
. Tdyesfuff changes-itscﬁlour on irradiation.and;is des-
' trqyed} i.e. becomes colouriess,_at témperatures above 200 °c.
The "‘other dyestﬁff should 5e able to survive not only
irradiatidn but also ;témperature,s above 200°C without
15_ change, It éhoulq make the s'qlder'- mask clearly
.vi-sib.le _during.séldering and thereafter, . .
_Suitab;e examples of dyestuffs which change'colour -
- on exposure afg_triphényiméthane dyestuffs and certain azo
b C o dyestuffs_ as deScribe@' in DE-a 22_3 0.7.'933-. _
20 Suitable dyesfuffs which_a;e resistént to iight"
and heat are oxazolone dyestuffs, for example, a

. dyestuff of the férmula,

.25 or anthraquinone dyes‘t'uffs_. for exaﬁxpie 1 4-bis- (h—‘l‘tert;.ﬁ
butoxy;-'ph'er.lylamino )-5, S—dihydroxy;-'an'l:hraquinone .

Compositions according to the invention can also con-~
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5**pi.gménts and pl asticisers The conposition according to the invention is L
pre*4ferably used as a photoresist, |n'ﬁ%%r1cular as a sol - der mask. For/ .
thPs'purpose the conposition can be appli€d i.-n a known manner from a Ci

sol'ution or as+aspren HAditfiisH St hddanster ablgadhy, ?ﬁb%blﬁh*tﬁfh‘t%r’she

morkplece to be prdcessed, for exanplea prlnted circuit board

conposi tion i s speligeaRf My Qeanatbr N0 Gtléy EeSteharPt 8aAakivER TR al
a solution of the conposifidn in a solvent is applied to.a suitablé

uppYrt,- for exsmRipde,dntitidarestis prdventnthertikdrndpelyayes skhiokness
.of e resist layer can be about 10 to 150, preferably 20 to 120, pm The
free surface ofthiehaonayrerrs s prdxfegebl Jommye esems 1 hometpier ragullatorsf or
exanpl eof pol yet hyl ene or- pol ypropyl ene. _The' f.i ni shed | aminate can be
stored 20 5i nUMgmdhtsnaﬂﬂwpIaﬂtlwnxhrsroII which in the case of denmand
can be cut into resist rolls of any width desired. .Even after nonths of
storage at. 20 C, the rs sfonfposition raddoxrdisrmito wmangmhtanxh dan hee-
processed wi thout 25 problens, and the-cut edges remain conpletely free of
resi st outfl owfemgPdy ksged 85 & PHoteresimRdsi dn Ipantisulan &6 farsadr e than
2 months at 40 Cin a drying cabinet show no differences, conpared to
freshly prepar 881 ayesk - i Foredhda RIrucsEs .né?tl’maquﬂtRPSltl@ CAR Ap1 - 15-

applied ln a known manner from a solutlon or as a pre-
* 10 flnlshed transferable dry resist film to the workplece’
to be prpcessed, for example, a printed 01rcu1t board.
The coﬁpbsitioh is preferably proceséed into a dry resist
material. In genefal_a solutidn of the_composition in'é
solvent is applied to a suitable sunnort for exam'oleJ
15 ‘polyester f£ilm, and dried. The layer thlckness of the
- fe;ist-layer can be about 10 to 150, preferably 20 to
120, pm. The-frée surface ofifhe 1ayer'iS'preferably B
.covered with a covering £ilm, for exémple,of ﬁblyethyléné
oﬁ polypropylene. The finished laminate can be storec '
20 _in the forp_df a full width roll which in the case of .
deﬁaﬁd éan be cut into resist rolls df any Qidth‘
desired; | | |
- Even after months of étorage at Zbod; the fésist
rolls rémain unchanged and can be processed without
25 probiemsj and the-cu{ edges remain completely ffee of
_resist3outfiows which lead to sticking; Resist layers
" stored for more than 2 months at 40°C in a drying
‘cabinet‘show | no &ifferences, compaﬁed to:freéhly

-prepared'léyers, in respect of laﬁinatability,
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deVelopability and sol dering.resistance. The.filnms can be processed by
meang of the equip- nment custonary in drysresi st technology. In a COMEr - AE™\
cikalTy available | am nating device the covering filmis 5. peeled-off and
t he sol der resi i bam sREEQLked circuit board which | Y-
is to be pro- t%%Yégggéﬁigﬁ%€Eéﬁ%sgéggﬁggégv%ggﬁ?%égggéxanple ‘Wwth 7
nmetal | i zed bores, The bgagdst p oz R Gfshd NP ughe a8guip--
origi-nal which protect sg?%oggiglgr F%ﬁo?re?%go’%é 10 bgdgfd fromirradi at':i;onp
thgy'ﬂvst'be'*ﬁéhtf&ﬁgtBahryhansa frleRd S Ageastnolldpey [ esiBh fd | nombeped
from the support film are dével oped in a.known manner, Sui t abl e
devel opers are ggHedysawbiakble Jemitabing fdevivente, cdbering fikalis
nmet al phosphates, alkali nmetal -carbon- ates or alkali nmetal silicates to
which if dgsirpdeledublffasmdntthe fsoldemmpésistplapet0igs bymise+ght of wet -
ting agents or or.ganic solvents which are mscible wth water can be added.

Fubttgdporpar ¢thep prind@dcicinauitbRoard wWoleh ebis bothe Pracess
steps just described, must then be subjected to a_ heat treatnent before the
sol dering procetected| ands vhdishndags teen prpvided, forgxapplegnwith

i nterpenetrating network is formed’ which I S re ppng&ple for,25
the good mechapetallizethdon@s, ThRboazhchIRSPTEPEEEMA TR en$XPOFH
sol der masks.: This .t her - tre

. nal tment j.s in general .carried
out- bet ween [ ERRPTENEN BRRCTHE PG SRR 9 %ﬁi%&a O??ﬁgir F 9% ?%eGO
"Kfﬂtes'..lo board from irradiation which must be left free for the

soldering process,

The resist films, freed from the support filn,
are developed in a. known manner: Suiféble develope: s
_‘{ar-e___aqﬁeox..ls_;_-_alk_éline_ solﬁtior;s,. for example,
15 .of alkali m'eté-l'DhOSbhates_, alkali metal carbon-; _
ates or alkali metal silicates  +to ﬁhich' i:_désired:
smali amounts, for'exampie,up to 10 % by Wéight: of wet- -
- | . ting agents o?'orgahic solvents which are miscible wiﬁﬁ
kj-- _-' - water can be édded; : | | :
26 _Fully-prepared printed circuit boards cbvered by
_ the process steps just described, must then be suﬁjected
_to a heat-treatment befqre the soldering'process, It is’
assumed that in this +treatment an iﬁterpenetrating.
;netwqfk is 'formgd. -Which is responsible  for
25 ‘the - goode méchanicai,.' thermal -VAnd.‘.qhemiCal
.prOPertiés " of the solder masks. .. . This ﬁ@erw
i mal ‘treatment is in general carried out bétween 80°C.§né

_L.150°C‘f9r approximate treatment times offlo_tp'60 minutes.
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0-.073 444 The_board mhlch i s ready for solderlng can be assenbled with 78RN
el ectronic: conponents t he connector s~ ~of6.whi ch are bent across-the . (; \
corFesponding lines of the cir- ‘cuit in those areas which have been laid ¥
barelrlthe de- 5 vdThnrﬁpardmmhschThs readyufbrngoiddelng cha beard can~:-
then be treated with a suitable “conmercially available' soldering flux and
subjected to a$$emble®lwmthnglemtaoﬁnmne¢m¢améqtayatheb¢@nm¢QVDE©Idéring

machi ne. 10 The sol deringnetal s used are-known éutectic m x- tures
mﬂgih perm t o8iiddy iane theneracress the apouresPRAfling LERRS. of thekmsmT
myxfure contains, for exanple 63 % by weight of tin and 37 %b I ght of

| ead. Sol der m&mc@?@mga%a%h‘éhmbemveansn talkt peaxR et s %e%%funy
also in processes i n_which double- faced through-hole printed circuit ’
boar ds ar eSsol ¥etRRERY RFPPFHY-into Iiquid netal baths. ‘The conpositions

SFE?Tﬁ'gEESLZd;[‘S A”ZSW&&&% ‘;Cé".$§d§ﬁé§n§§ﬁ3§?p@a¥i€é€¢%‘i{‘fﬁwei
and ost - cur ed b SuheAEe . crominte Rty o BP ks RBIRL SRR AR TP O
with the pref e Ingpé(}g&ggsuéaate{>1 P18, 0N<8eRsLLh 'P%xetaoclo‘rn%mr'cq_ GJ@ "y

satisfactory ¢ Cross I ng th roug | ayer is o

even in the cagg, LAVEs B VEAchA Ehe case of thlcknesses above
100 pmthe exposegiaf%gge?isfl%\angif Eélle:\L/re1 opg perfect- |y and conpletely by

means of gqgueous- alkahmﬂg SO18é+PAS metals' used are knovn eutectic mix-

k/
'tures vhich permit soldering temperatures of about-230

to 260°C, A knovm miitﬁre contains_ 6 for example; 63 %
by weight of tin and 37 % by weight of lead,
Solder masks accordlng to the 1nventlon
l5' can be used successfully also in processes in which double-
lfaced through- hole prlnted circuit boards are soldered
' by dlnplnv into llquld ‘metal ba»hs
The composxtlons accordlnq to'the.lnventlon pro--
; .. duce_solder-re51st layers whlch are dlstlngu;shed py a
20 ﬁigh_flexioility and mechanical sfrenéth in the unexposed
: and exposed state and by a high heat resistance in the
. exposed and post-cured state. The photopolymerisa'ole layers
.. have in comblnaulon with the preferred phot01n1t1ator< a
hlgh sen51t1v1ty to llght and a satﬂsfactory curing or
25 crossllnklng throughout the layer is obtalned even in.the -
'1case-ol thick layers, Even in the case of thlcknesses |
above 100 pm the exposed layers can be developed perfch-
:ly - and completely by means of aqueous-alkallne solu,lors

The exposed and developcd layers cah be thermn '



The; @xposed and devel oped | ayers can be therm 0 073 ih£73rf4euly cure

wi tthout excessively inpairing the flexi iLty of the mask.or its adhesionf7
t o EHe substrate and wi thout altering the-position and di mensi ons of the %

aréas | aid bare_by devel opi The cured nmpsks -are resistant to_atnos-
5 pheric, thePddd &MEQﬁuﬁﬁéaﬂuﬁrﬁXQﬁﬁﬁ%ﬁﬁ Yo%m?%4§%?§eF93 fgﬁﬁlPFﬁé‘Y

I od
Peventson oo Bk the masty 0 i da o oFB Bht o SUBaErERs cenlobeebite
CoCarent e ek, ”&S%?atprﬁ“% %S%@tfilﬁeﬁﬂr%?ﬁé%e@ﬁ ﬁeaﬂéﬂd bare
nvention has ben SIS, destploed, oy b lacaker sLOS BRNY 861 UG 0

sol der masks, nat i ST use 1's applica

to any case 55%%}1 Sl Sld behd 8n0duGa JdRARNIAS. S:Ie%%cely%:ng{ e,

partlcular chem'cal .resi'stancé

case al so |n Oieﬁé Qgﬁgogg§hghsapmgdygéanhsggnogygyﬁggaﬂﬁbﬁrfh@roductlon
of electroplatingresist h are-intended to be resistant to 20

aggressi ve bat BgnpBdiehofk ﬁE@E?E@ﬂgt%Hp%ﬁatHh@éntlghea§@”BQ§tEmearly

according to the Invention is particularly suitable also for the

manuf act ure of safitadlepfont protecaieg, sipsiiamled eutrainin mondudieat or

chrom um as support material, "which are intended to be baked in a -
structures from atmospheric attack in an effective and

Fa

o 10 ' permanent manner. .
Although in the above descriptive section, the
1nventlon has been preferably described in its use for
the manufacture .of solder masks, ' it is not
restricted to this use. _It_ie apﬁlicable to any case
a5 where the object ie'to produce imaéewise etencils of :
particuiarly high thermal, mechanical and chemieal
'resistaﬁce. This is the case also in other photoresisﬁ
applications, for example in the production of'electrcplating
.P © _resists,"which are intended to bé resietant to
20 aggressive baths and/or at elevated temperatures. The
com0051tlon accordlng to the invention is partlcularly
suitable also for the manufacture ef effset prlnt1n°
pletes;~£or-examplejon alumiﬁum, steel or chfomiumias
_support material, which are intended to be baked in a
25- kndwn”mahﬁer; after deveioping, to consolidafe the image
| stenc11 This proeess is'described in GB-2 '
1, 154, 749 However in this mode of application hea ting thUld
be carried out for a shor'ter time and at higher temperatures,’

" in general for 2 to Zd'minutes at temperatures within a

-



25, known manner, after devel oping, to consolidate the image stencil. Thi
'pr@cess is described in GB-A 1,154, 749. Horever,in thisndded b opdd i cation
heatd ng shoul d be carried out for. a shorter tinme and.at higher
tewperatures, in general for 2 to 20 nmitRites at tenperatures within a 0
073 444 - 18 - range of 200 to [ERR]. This can considerably increase also
the print.run ofodhst ops Werisetd & off Setcd | Sdhhdd MB$ - 1 ddhee £x@npl es

whi ch foIIOM/lllustrate particular 5 enbodi ments. of the conposition
Bding to e ivhengi ik MK asSpabhepwl §herigEbakask £ Het et mgesg and
gquangity rati-os are to be understood as units by weight.. Parts by wei ght
(p.b.w.) rel gdmtes parts by volunme (p.b.v.) as the gramrel ates to the
mlliliter. 10° Exanple 1 The follow ng crosslinkabl e conpounds a) 0.6
part by wei ght of 2, 2Ptk =xXampl g= i whoaip iyl gw P bpstnea {0, GOSUEcwie of
.epoxy ‘groups = 7 rml e% relative to COOH groups in the binder), 15 b)
0. 21 part5 by embqshimertt $eoda e csagmehit ian mw@mmm&hml@‘(ﬁntmn
nethoxynethy“ﬁgfoups = 7 nole% relative to COOH groups_in the binder), c)
0.21 part by )t F Ws@%%aﬁ#ﬁ@mﬁlmﬂu?ﬁ%w[mos

0. 003 nol e of net-hox a/ é)s7rmle°/ 20 IatlvetoCOO-l
gr oups’ In tfm??ﬁrl %é under too as units by weight. Parts by weight

(p. b w. ) relate to parts by volume (p.b.v.) as the gram

. ' relates to the milliliter.
10 Example 1
The followipg crosslinkable compounds
a) 0.6 part by weight of 2,2:bis-(4-glycidoxyphenyl)-
propane (0.00316 mole of epoxy éroups = 7 mole%,
relative t01¢OOH groups in the binder),
-15 b) O.Zi part by weight ef hexemethoxymethylmelamine
© (0.00316 mole of methoxymethyl groups = 7 mole%,
relative to COOH'groups in tHe binder), |
e) 0.21 part by weight of'condensed—oh hexamethoxymethylmela-
g,: ' ' | mihe (~0.003 mole of methoxymethyl groups =7 mole%,
20 relative to COOH'groups.in the binder),
d) 0.28 part by weight of tetramethylol-bisphenol-A
(0.00316 mole of~hydroxymethyl.groups = 7 mole%,
relatlve to COOH groups in the binder),
e) 0;16 part by weight of hexamethylolmelamlne (0. 00316
25 | ‘'mole of hydroxymethyl groups = 7 mole%, relativa
to.COOH groups in tﬁe binder),
£) 0.31 part by weight of tfiglycidy; isocyanurate.(0.06316
) ﬁoﬂfaef-epoxy gtoﬁps = 7 mole%, relative to’éOOH

groups in the binder),



d)=0. 28 part by weight of tetranethylol-bisphenol-A (0.0031§-30l,g 40f
hydr oxynmet hyl groups-= 7 nole% relative to COOH groups in the binder),
0:$33part by viei ght of hexanethyl ol mel'anmyge_(0. 00316 25 nol e of
hydroxynetgyl groups = 7 nol e% ‘relative to COOH groups in the binder),
0.31 part by wej Jof gL VB Ak 1 ER@CyEnDr 2Le . (A0 & xyiheaBoX)~
groups = 7 nDIe%?h%e?at%%gg%os¥1%hl§§§ugg ?ﬁetﬁé@bSngggéfqér 8&%%3 4&% 19
* g) 1.2 parts by wei ghpré&pare2{bi.006320mpTied@xy phoRy EroRfpdana 4 hdlRE32
molze.-of epoxy groups = 14 nole% relative to COOH groups «in the binder),” h)
0;£ifpart by wei ght of heXxatetboxpneObYl gebapisndnSthe binder),0. 00632 nol e
of met hoxynmet hyl groups = 14 nmole% relative to COOH groups in the binder),
i), 0.41 part byh)eOghl péartobyewséghinolfehaxaemedhpmymeihy lmelamimne ([ ERR]
0. 006 nol e of nethoxynet hyl groups [ERR] 14 nole%relative to COOH grngs
: )

in the bind2r), 10 k) (0.,00682580p8r pfbpetbiogymedhyl groups = 14 mole
t et ramet hyl ol - bi sphenol - A (0.00632 mol e of hydroxyneth EW%:O ps = 14 nol e%
relative to COOH groupsrﬁﬁﬁthBebFﬁd€p9ﬁ-5Y°9P§216aﬁpeb§ ehts of =

hexamet hyl ol me] ani ne, (0. 00632 * mpl e of hydroxymethyl groups =-14
Tol v ehative 48 O-44 Dart by vBbRR: Bt SoPASTRE b P BeF ARy YRS B by
meight of dlnEthonIureﬁeigmggg;@=g8[806 mole of methoxymethyl groups =

— 14 mole%, relative to COOH groups in the binder),

~ - 10 x) 0.55 part by weight of tetramethylol-bisphenoi-A
| - (0.60632.moie of hydroxymethyl éfoﬁps = 14 mole%,
relative to COOH groups in the binder),
1) 0.32 ﬁart by weight of hexamethylolmglamine-(Q;00632
. mole of hydroxymethyl groups = 14 mole%;relafive
l15 ~ to COOH groups in the binder), | '
m) 0.19 part by weight of dimethylolurea (0.00316 mole
0f hydroxymethyl groups =.7 mole%,relatiﬁe to
. COOH groups in the binder), and -
tik,?i Co n) 0.41 part by weight of_bis-methoxymethyldiphenyl ether
| 20 | (0.00316 mole of methoxymethyl groups = 7 mole¥,
- .relative to COOH groups in the binder, |
- were added in the améunfs indiéated to a solutioﬁ each of
13 parts by weight.of a ﬁerpoiymer of thexyl meth-
- acryiate, methacrylic acid and styrene (60:30:10)
25u- . having an average moiecular weigﬁt-of about
. '35}000 and an acid number of 195, .
6.4 parts by weight qf_polyéth&lene glycol 400
. dimethacrylate, ' :

1.6  parts by weight of the elastomer described bslow,



of. hydroxynethyl groups = 7 nnle@b rel'ativée to COOH gr oupsOlB uhé blnder)
ama’n) 0.41 part by.weight of bis- nethoxynethyldlphenyl et her

" (00316 nol e -of nmet hoxynethyl groups = Zormale% relative to CIEH groups JQ
the binder, were added in the aimunts indicated to a solution each of 4

arts by wei-ght I X |5 met hacr I|c
gnd styyene ?6003% 10)ﬁég(e ﬁ?e&eﬁéhe B? 9 pﬂ%h %g?gggl%%gecular mnght of

about 35, Q00 ang_@n anQr%U eelk h%95f Q ﬁlue RYekTulY Witdined by
Fyet hyl ene gl ycol di met hacryl ate, 1. parts by- wei ght of the
-ekast oner "descri bed beb@ﬁ@llngOtﬁ§3diééon3Qm Gadt ofp@,t-yinetmhib-of
9- phenylacrldlne 0.01 part- by wei ght of a blue dyestuff "obt ai ned by
coupl'i ng the di azoni unchabtroben2edediniithr @-aethoky-Sbawadyd aniro-N, N~

2-.met hoxy- 5-acetyl ami no-N, N- 5 di et hyl aniline.and 0.03 part by
wei ght of 3, 4-bis-(4- tdnethyﬂenyhmaayhndan1no) 5, 8-di hydr oxyant hr aqui none
in 30.0 parts-by weight of but anone and. 5. parts by wei ght of

et hanol . 10 0.03 Paetebxswcmshtugﬁdlwésbpﬁedém&@nishuﬁqunhengl- In a
1 liter four-necked flask SQUI ped with a stir- rer a thernoneter a
“reflux condenser and a2BipPngS,@béihydroxyanthraquinone in

. 30.0 parts by weight of butanone and
‘ 5.0 "parts by weight of ethanol. '

10" .~ The elastomer used was prepared as follows:
. A Inal liter four-necked flask, equipped with a stir-
| rer a thefmometer, a reflux condenser and a drying tube.
426 parts by weight of glycidyl methacrylate and 216 parts
by weight.pf adipic.acid were'ﬁi$ed by stirrihg-and the
15 mixture was heated carefullyjﬁo an internal temperature.
of 80°C after the additiqn of }9:7 parté_bylﬁeight of
p-methoxy-phenol and é;h'ﬁarts by.weight of'benzyl—tri«
- ' ethylammonfum,chloride; Aftéf aboﬁt 2 hdurs.a clear
solution was obtained Whiéh was kept at 80°C for a fur-
20 ther 14 hours, After this time, the content of free gly-
cidyl methacrylate was less than 0,5 %,
B, 143 parts by weight of an-oligomeric diisocyanate of

the formula .

OCN EHCOO—(C H O—) CONH




426 parts by weight of glycidyl nmethacrylate and 216 partg by3waight of
,adipic acid were mxed by stirring and the:15  mixture was heated STN
caxefully to an internal tenperature of -8@1C-after the addition of 19. 7 4"
parts by wei-ght of p-nethoxy-phénol- and 6.4 parts. by wei ght of'benzylézz@a
iined

TSRS OB SR G S AR LB
ot t ent : = Gl syl 16s s, 9
pprue-y e orf CFER-EP, Bafee FRGEER Bttt PR OPR SRS B

444/-21- havingog) awekage VRl dejo Wiy 19 véluhe 20800 BRG1 aBthyl.

I socyanate group content of 4.1 % by weight (CAdipren L 100). dissolved in
300 parts by VRk#gReOf vidkiehyl ariddy lirksl anel viETteP| Boes-notked flhiker
four-necked flask 5 ‘equipped with a stirrer, thernoneter, dropping funnel,
condenser ‘afd dguippetubs thard skidTarer tthprmeneter of dbeppingi Funseando; 85
part by volunme of a solution were added which had been prepared by _

di ssol vi ng 6. 3cpadensiey weidgldrydng rtad | 13ndd1§T aparbnby ewahght, 05 part
by 10 weight of triethylam ne in_nmethyl ethyl_ ketone-and adding nethyl

et hyl ketone tbengoawinonenandod uBl paris p (el wee v 33, 881pEieR WPTRei ght

of the reaction product obtained in accordance with A i 300. ts.'b
vol une of neth?ﬂged which had been prepareélbyvﬁisso Vgng g,ga£a§tsyby

;}l

. weight of iroﬁ(III) acetylacetonate.éﬁd 0.45 part by -
~ 10 weight of triethylamine.in methyllethyl ketone and adding.
- | - methyl ethyl ketone to 100 ﬁarts by voluhe: A solution -
- of 3l;33 parts by weight'of the reaction prbduct obtainéd
in accbrdancé with A in'300 parts by volume of methyl
ethyl ketone wag_poured inté the dropping funnel and
'15 ddded dfopWise in tﬁe_courge.of_ho minutes to the solution
-in'fhe flask which was heate& at 7b°C and stirred, After
two hours! further s?irring at 30°C 10 parts by volume of
ethanol Wefe added to the clear reaction mixture, Dis-
tilii-ng off the lsqlvént produced from 'l:he viscous solutiona
20 non-tacky rupBer-like mass which gave dlear-solufions in .
mumerous organic sol&ents. such as tetrahydrdfuran‘_acetm
- o.one orftbluene; The reduced specific viscosity_éf the
product was 0,72 dlZg (meéstred on a1l % streng'th- solu't:i_;on
in dimetﬁylforﬁémidé at 25%), i | .
25 110 em  wide webs of 4 biaxially .oz_"iente.d and
o -héaf—setﬂéS um thick polyethylene terephthalate film were
coated in a continuous mahner with the solutions :indi-
- .cated by means of-é Slo£ die, - After passing through

a drying zone the resist layers each had a thickness of 100 um



ethyl ketone was. poured into the dropping funnel and 15 oaéiglgd;lﬁ&op Ise in
the,course of 40 mnutes to the:-solution in the flask which was heated ag~
7_0§..é and stirred. After two hours' further_stirring at 30 C 10 parts by (.
vol ume of ethanol were added to'the clear reaction mixture. Dis- tilliRgl:"

of f the sol venf_Rro fr iscou lution,a 20,.00n-ta AN
rubber-Iike mégam%afgwg%g% %tal‘ %@fﬁ}mg%ésfﬁﬁaani c&g%l GE¥ s
such as tetrah an -%Eﬁg‘ ong. t ol s The r ed s Lfic
viggcosity of -t}%sgéé%uctflwas 0. 733%}%9“ ( asur%%dOn a “ig#/é;st'reﬁg{i sol'ution
iR di-met hyl for gy de athyf ERR] . midans  of . 1103cm  wi dgoyebs of a biaxially
~oriented and heap-%et 25 [ERR|] thick polyethylene terephthalate. filmwere
coated in a cogmwwawmna%éabwgizwr@sm ré1U5-hadAL a WidkBans

of a slot die. After passing through a drying zone the resist |ayers each
had a thickBessfofi51¢t pdRla web Zhgtindof Ve em, covered with a '
.pol ypropyl ene film The dry resist filns thus - produced were

t hen cut, by nEast; boefrds of rigid epusxdy gldserfamtic nandgeably

sizedresist rolls having a width 5 of 45 cmand a web |Iength of 50. m Test
boards of rigi Havpogy apparesiinaiely £5d pmvihigkporohictEing ypHthg BREh t hi ck
conducting paths with a tinned surface and pl ated-through hol es were used
in the | ani nat enginnedr swfiece Bnd Ediadiest-thyquathhhodies wene used in
di stances were between 200 and 1,000 [ERR], and the:
v : the laminating experiments. The conducting paths' widths
- - 10 and distances' were between 200 and 1,000 pm, and the
hole diameters were 0.6 to 4 mm. '
The 100 pm thick solder resist layers
were laminated at 120°C bjr means of a éommercially

available laminating device orﬁ:o. these boards.

.15- _ The boards'were then exposed, through an exposure
' original which covered the' pads and holes tolﬁe sbldered,
for 10 seconds by means oﬁ-a_commercially available expo--
sunsqevice having a 5 kW metgi halide 1ight’" devel-
Qped in a cémmercially'available spray processor.for
20 iOOéecondsmdth510;8:% strength sodium carhonate solution
.and'blowﬁ dry. :.The printed circuit boards thus prepared
‘were then cured for 60 minutes at 150°C-in a drying cabi-
net, Thé cooled boafds were then wetted with the
solderin-g' flux TL 33-16 from® Messrs. Alpha Grillo
25 and then passed with a-speed of 0.5 m/min through a com-
mercially available flow soldering bath at 250°C.
' This. process produgéd,boafds'having'a duét—dry,
very impact—résistant-énd scratch-proof surface, .Eveh

narr:ow conducting paths were tightly shielded by the



hele diameters were 0.6 to 4 mm The 100 [ERR] thick sol d8r 078sA4¢ | ayers

MWTE | ami nated at [ERR] by means of a commercially available |amnating / \

déwi-ce onto these boards. 15 _Igg boards were then exposed, thra éw
d

ah exposure original which covered the s and hol es to be sol dered fokt\\10\

. seconds by rreagﬁlr%f %&ggﬁrr%is@slty g%éiabl e expo-- suredevice having a 5%

kW.netal .halid I ght, vel-""oped 1Th a* conmerci ally avail abl e spray

processor for 20 100seqendifliridirie Ofi¥oshSif engtd, Sodinre$asHoRsE edry

.Sqfution and blown dry. = The printed circuit boards thus prepared were
then cured for r@@ist wWaerdalERidsdrivedrabdiee Gadte dtdred JHe4oD! ad
boar-ds were then wetted with the soldering flux TL 33-16 from Messrs.
Alpha Gillo 2% angitercaaasarl WBdtin-dpeashofsapld wasr retdwed gind com
mercially avail able flow sol dering bath-at 250 C: This. process produced
boar ds havi g dashistated),:\expesadaerid réesraltopad aralls cthared - preps - beddace.
Even narrow conducting paths were tightly shielded by the 0 073 444 - 23
- cured sol der camyiest outyas depeniqiasd rBbavehe shelf |life, sanples of the
dry resist materials described above were stored.-at 40C in a dryin

: . 1.ng
cabi net. .Each day one I3aniiie Tadsle Qi de sheledhi hibfe L e%3okeids and

devel oped, all three steps being carried. Qut.as descgri bed_above.
P . resistsiaJ%rs isgin 1cated(%y éhe number of days after

g

which the layer_cou1d'still be completely developed:

At

-t . 10 Layer a b .c d e £ g h i k 1 m
Shelf o _
life :
(days 10 >80 »>67>77>70. 39 5 >72761 >70 >70 >6l
at 40°C) - . _ |

15 It should be noted that a baking time of 60.minutes

is.not absolutely necessary. Thus, adequate'soldering
resistance is shown, for gxamplé,.by layers b and c.
after only- 30 minutes and'by layer £ after only

) , - 15 minutes. '

~ _

20 . . The baking time can also be shortened by a
longer exposure time. - '

Examples 2 - 7

;In.the Table which fdllqws, 6 -examples aré._
_summériSed vhich do not differ from Example 1 in tech-
25 nical pfocedure but.have-differenceé'in fofmuiatioh.
Ve;ria'ti_ohs in propérties. of the resists caused thereby
are briefly noted in.the Table. - 13 parts by weight of
.the terpb;ymer speciiied-in Example 1 were uged_as'the.
binder in all 6 éxamples. Mdréévér, the polyurethane

30- monomer specified in Example].ésvmﬂj.asthephotoinitiator



l:n the Table below, the shelf life of various resist |aye?s07% 448 cat ed by '
the”.nunmber of days after which the layer could still be conpletely -
“dewél oped: 10 -Layer a b ¢ d24e~ f g h ik 1 n1SheI
[ife (days. - 10 > 80 >67 >77 >70. 39 5 >72 761 >70 >70 >61 at [ERR])
It should be- ami ddBif s badgo10adde® Di Bfe NbaMéeanbentst agbaskat el y ,

necessary. Thus, adequate sol dering resistance is shown, for exanple, by
| ayers b and C'ﬁﬁéﬁﬁ. THy tiBlxatroy b uwehmanéamenoﬁeﬁétaddlﬁmbnalﬁy
nrﬂutes 20 . The baking time-can al so be shortened by a | onger

exposure tinme. iSehplresE2anples r tamd Tahprevinth fedgeonstfbowaihphes are.
sunmmari sed whi ch do not differ fromExample 1 in tech- -25_. nical procedure
but have differemgosed foesistitlayervariations in propertles of the.
_resists caused thereby are briefly noted in the Table. 13 parts by weight
of the terpolyner specified in Exanple 1 were used as the binder in all 6
‘exanpl es.. Mreover, the polyurethane 30 nmononer specified in Exanple.1 as
wel | as the photoinitiator 0073 444 24 and dyestuffs were added in the
sanme anounts as used L _ . : :



there. The thixotropic urethane nononers additionally usedoi7a &Etdnples 4

.and"5 prevent edge outflow of the unexposed resist layer. - 0 073 444 -

-2 [ ERR] 0 073 444 - 26 - Exanple 8 Zhe-fol |l owi ng anounts of |ow / N
nol ecul ar wei ght nmononers and crosslinkabl e conpounds: a) 6.4 parts by “E...“\‘_/
wei ght of PEG 400MVA and 5 0.2 part by weight of \:f../"’

hexamet hoxynet hypr@l aming, b) 5.2 parts by wei ght of PEG 400 DVA and 0.2
part by wei ght of exanetfhoxyi net hyl nel amine c) 5.2 parts by weight Jof PEG
406 :DVA and 0. 8 gt by ight of dhexanebhoxynet hybnel am ne @and 18 d 6.4

- paes by wei ght Yf, PEG 440 ‘DMA anfl 0. 24 Part by weTght of trfglycPdyl
.1 socyanur ate_vveﬂegsadded t Na sol dion eéch of 13 A parts/y wéi ght of
~the terpol yner Sfﬁeatif_ied in Exanple 1, 15 1.6 parts by wei ght {of the
el astonmer of Example 1, (.2 panf by -wei ght of 9-phenylacridine,
., .5{ . .; - . . .
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103,03, part by wei ght of 1, 4bis-(4-tert.but oxy- R 0 073 444 —
pheﬁylan1no) , 8- dlhydroxyanthraqU|none and 0.01 part by wei ght of the L\ )
thﬁ dyest uf f- speC|f|ed in 20 - Beaaple 1 in 30 - parts by ‘ﬂb
mE|ght of butanone and 5 part.s by weight of ethanol. Resist rolls

havi ng a wi dt-hgindbecer and a web-l ength of 50 m-were prepared wth

sol utians of rhé‘f%ﬁﬁ6§|t|on 25 given, as_described in Exanple 1. The dry.
resist film were Ian1mﬁéeﬂoalokER§]ambuhta odnitekic melleguiea Wwatilght

| &fminating device onto | am nated phenopl ast "boards covered with a 35 [ERﬂ

t ek copper fmbhometsi andachosatinkapbsedohipouidsseconds' by 0 073 444
means of a- 5 kWnetal halide-light. The orlglnal used was a |line original

with line wdta} God dparaacby weightoo$0PEERKPO RMpe@ngxposure, the

pol yester filmwas peeled 5 . off, and the Iayers wer e_devel oped for 180
seconds with 0.8%s2repgrt bMdWGhﬁb&r@5nhﬁ§a@6¢@P%3We¢H &mﬁ&ﬁﬁ}n&bveLoping

devi ce. The boards were.then_ rinsed_ for d tap water,

i nci piently etb&eﬁ £orraotseby¥nyeieht a°f5%ﬁ%02%% iW@% anmoni um

per oxydi sul fate sol uti on, nsed a th mat r 30 seconds in
10% st rengt h sul fQrfc RBFE gﬁd“?ﬁg ePéM%F %ﬂ%ﬁLQﬁ

electrolyﬁe ba&?s .2 parts by weight of PEG 400 DMA and

\.,)_v’/l ’

. 0.8 part by weight of hexamethoxymethylmelamine and
A '

10 d) 6. 4 parts by weight of PEG 400 DMA and
0.24 part by welght of triglycidyl 1socyanurate,_
were added to a solution each of
13 parts by weight of the terpolymer specified in
Ce e - Example 1,. | '
; 15 1.6 'parts by weight of the elastomer of Example 1,
0.2  part by weight of 9-phenylacridine,
 0.03 part by weight of 1,4—bis-(4—tert;butoiy-_
_ _phenylamino)-s,84dihydroxyaﬁthraquinone and
.k«} - - 0.01 parf by wsight of the blue dyésfuif speéified in
- 20 : _ Example 1 in '
30 pé}ts by Weigﬁt of butanone and
.5 '.parts by welght of ethanol.

Re51st rolls: . hav1ng a width of 45 cm and a web 1ength
j?., . o of 50 m were prepared with solutions of the compositicn
25 given,as aescribed in Example 1. R '. ”
: _The dry resist films were laminated at 120°C
with a commercially available laminating device onto
' 1aminéted phenoplaStboérdscqvered.with a 35 pm thick

copper foil and in each case exposed for 10_Seconds oy



*i 1) 120 minutes in a copper el ectrolyte bat h fromgly-3.444 Messrs.

SoﬁTotter Gblsllngen/Stelge "bright- copper bath" type CUrrent density: ~7\
EF[ERR] Metdl™ build-up: about 100 [ERR] Tenperature: roomtenperaturé,

20 .2) 2 nminhutes in a nickel bath o the [ERR] type from Messrs.

Schiotter, Gei. %é&%%ﬁt&'@%@ﬁéﬁ%oar %lﬁot[g:qsp% Ngi'il%lgglﬁdgfgﬁttl

[ ERR] Tenperature [ERR] 25 ay a ng
or dammge. |t wafs thenimosshig dD with FT.L:U&‘@ VPREHS wd%éfcéﬁee&h aktd
sgfFution at [ERR], and to renove .the copper 1laid bare I n-customary etchlng

mediza. 0 073xﬂ4§)§manple 9-The foll ow ng coatlng sol utions were spin-
.coated onto el ectrochem cally’ roughened and anodi-zed al um num havi ng an
oxi de |ayer of 2 g/nR aftesietpdsitre 5 thdesol peeterat£n\Wah BBedgyeous
sol ution of ponV|nyI phosphonic .acid: a) 2 parts by weight of a
copol ymer & stofifanarghdheiayans wateadevéloged nideclBar seedbghs wbout ;

68.000), 10 0. 892 stre?zrgt'lésh bsyocllfulln? ho[ar?gor?a“ge usrglg'l?zr.]oenoin 2a ns);claﬁzy()f
'developlng device. .
. The boards'were then rinsed for 30 seconds with
| tap water,“incipiently etched for 30 seconds in a 15%
<

_16 - strength ammonium peroxydlsulfate solutlon, rlnsed agein
.with water, dlpped for 30 seconds in 10% strength '
sulfuric acid and then electroplated in the following
electrolyte baths. _ .
1) 120 mlnutes in a copper electrolyte bath from
. 15' Messrs. Schl8tter, Ge;sllngen/Stelge,-“brlght copper@D
“bath® type
Current.densify: 2.5 A/dn?
- o Metal build-up: about 100 pm
.. . Temperature: room temperatufe o |
20 .2) 2 minutes in a-nickel bath of the'"Norméa“type from
Messrs.'Schl&tter,.Geislingen/Steige |
Curfent density: #A/dm2
Metal build-up:. 2 pm
Temperature: 50°C : .
_25 '.The.'boards did not display-any undercut_tin;:g '.or
'damage.' S
- It was then p0351ble to strlp the boards in 5%
strength KOH solutlon at 50 C and to remove the copper

laid bare in customary etchlng media.



gLycérbI di nret hacryl ate ahd 1 mol e of hexa- hethylene di ips@crsanatse, 0.7

Hdartby wei ght of 9- phenyl acri di ne ‘and. 0. 07 part- by weight of a blue - €§Xi
dyest uff obtained by 15 _coupl'gg t he di azonium salt of \3
274-dinitro-6- chl orobenzene with -2- et hoxy- 5-acet yl ami.no- N-

cyanoet'hyl - N- hydr oxyet hyl aniline in 24. parts by wei ght of butanone, 10.
parts by weigh acetate and 20 10 parts by wei ght of

hyl lycol et:her . b)-. ting-. splution as a.. which
2dd ¢ ?Sﬁaﬁh ilﬁﬁm i ned O A St e df b Svrv‘%%‘%q%vgls:eai 82 hexa-
the thyl . e "\ e ri Qr
e at | ERGCRE, °g?$°cﬁ%%%-%%*%%ﬁ%%?%%%@ S 40ahgn o
.5 g/n2 ' EaTgn ' t tad '
B0 soconde by eaRinnan Higs gt MR &1 B8y O B P MR Cah S EERORE] 101 e
of 110 cm bet werier igahitrant o GHWR CaPYAditedu B UREEsn aoéﬁiieﬁjdxggf-osur e

wedge having- density increnments of 0.157 The plates were el oped.
manual |y with phdeptiondey afidhe foll ow ng conposition: 5 3.0 parts
by wei ght of sodiumnetasilicate x 9 [ERR], 0.03 part by weight of a
non-i-oni ¢. wet t ia)g @yentpardc dutwdighy af eohadpabiwexyef hyterenet hed

monobufyl méleate (1:1, molecular weight about
68,000),

10 2 parts by weight of a diurethahé,bi 2 mbleé of
glycerol diméthacrylate and 1 mole of hexa-
meth&lene diisocyanate, _

0.7 partby weight of 9apheﬁylacridine and
- 0.07 part bj weight:of a.blge dyestuff obtained by

15 _ cbupling*the-diazonium saltﬂof.2,41dinitro;6-

h chlorobenzene with 2-methoxy-5-acetylamino~N-
.cyanoethyl-N-hydrbxjethylaniline in -

_ 24 . parts by.weight'of butanone, i

~ 10 parts by weight of butyl acetate and

| 20 .. 10 parts by weight of ethylene glycol'monometh&l

. etﬁér, | ' |
D) a coating-solution as a, whiéh.add;tionallyContaiﬁed
0;027.part' by'weight_of parfiali§ condensed-on hexa-
j methqumethylmelamine{ ' | | |
25 o The plates were then dried for 2 minutes at 100 °C in a
.. circulating air drying cabinet; A layer weight of
2.5 g/m? was obtained;
' The printing plétgs obtained were then éxpoéed
for 40 sécondS'by means of a 5 kW métal halide light at



pntéfnlng about 8 oxyet hyl ene units), . 0.003 part by mgkgha of an
i foam agent, 10 0.02 part by wei ght of nitrilotri% C é

gid- 0.
p by wei ght of strontiumchloride x 6.[ERR] and 96.894 parts.by weig q )
of fully demneralized water. 7 to 8‘¢§IPy crosslinked wedge steps were ‘7“

ot 2300 aiter BooH %a%%at e&-ﬁf@“@%ﬂ@%ﬁ% Ut Sl Ao
at after a r n -
30 - d t. t

conmpound wﬁ: gﬁf%gén |£t| geeﬁéz%t{{rh%/rwex& ﬁ:@g‘}@er&ﬁ@% ur at ed

' d wh I

BTy her f2at | orl L8 %@5% e B SRl TR DY e ’%i‘or%%“&" "
saturated pol ym%u%lgpn@ﬁrthvv@ %vleid F%ﬁ)'&é R o“t%

aqueous- al kal i ne sol ufions and c) ynerlzatlon ch can

be acti vatgfd by 3, gdi at b@ﬁwtswﬁychrefi@ﬁta'dis sdulaﬂﬂlniémﬂ)léa@@m@@'w V\'h' ch

is thermalTy crosslinkable with the polyneric * - bi,nder b, vmt

pol-ymeri zati on pr.ogduct pefrtc ®Fpeeight 0@ eonwildhid sedttiang

provided its crosslinking 15  groups are epoxy groups; has at east t hree
epoxy groups. 2. A radw@hummﬂmﬂamtmwamﬂdhamnpdmyuxyﬂihyknnsxhthemIa|n12

whi ch contains the crosslinkable conpound in an amount of 0.5 to 30 @6by
melght _ containing about 8 oxyethylene units),
. _ .0.003 part by weight of an antlfoam agent,
s 10 0.02  part by weight of pitrildtriacéfic.acid,
0.053 part by weight of strontium chloride.x-6 HZO end
96.894 parts by weight of fully demineralized watér. |
7 to 8 fully cro_sslinked wedge steps were obtained.
_ The plate coated with solution b was baked for 10
15 ﬁinutes at 230°C after developiné and.gave.a.considerably

increased print run.



20.3. A radi ation-polynerizable mxture as clained in claim1, wherein the-
crosslinkabl.e conpound contains, as crosslinking groups, epoxy groups or Cétij
\

N

graups of the fornula 25 [ERR] in which Ris a hydrogen atom or an al kyl
group having from1 to 4 carbon atons%afd3t Hd4gr oups

- atyl or hydroxyal kyl
[ ERR] are bonded to a nitrogen atomof an 30 open-chain or cyclic acidam de
or to an ‘aromati c carbon 0 073 444--381_- atomof a_conpound capabl e of
re as-

~condensing-with form aldehyde. 4. A radiation-polynerizable
clained in 5 claim1, wherein the crosslinkable conpoT"" ' east
t crosslinking groups. 5. A radiation-polynerizable mmmmm@myed
in claim1l, which contains as crosslinkabl e conpound:an*10¢ epoxy und

which is insoluble in the coating solvent used. 6. A -
radi ati on-pol yneri zable m xture as clainmed in claim1l1, wherein the conpound

haviing at |least two ter- 15 mnal ethylenically unsaturated groups
contains as unsaturated groups acrylate or methacrylate groups. 7 A

phot opol yneri zabl £12d@¢i ng material having a.

lo polyn!e - . - ~
Tlzation initiat foh
or which can b .
- € activated by

? l g
. .

20

as crdsslinking o
: groups, . . :
formulsg .P e?éxx groups or groups of the

25 | . -
B _ ' 'CH240R

e ouy .
: pen-chain PO .
- Or cyelic acidamide or to'én'aréméﬁi:..-TBWT-“'-

e e T LT
. e ey



fl.exible transparent tenporary support and a trans- 20 ferable
ther nopl asti c phot opol yneri zabl e | ayer con- taining a) a doddurd4nhi ch has
al ast two termnal ethylenically unsaturated groups and which can formsax

crosslinked polymer by means of chain pol ymer i zat+en—by—additionwhi ch |ﬂ£

initiated by free radicals, 25 b) a sa'urat ed- poI chis
i nsol uble in water and sol ubI e -i naqueous- al kal i ne m Hm Bm
pol.ymerization initiator, wherein the |ayer additi

conpound which is thernally crosslinkable with the polyneric blnder b with
th/ﬁO pol ymeri zati on product of conpound a and/or with itself and which,

provided its crosslinking groups are epoxy groups; has at |east three epoxy““'“
groups:, o

1_)

atom of .a compound capable of condeﬁsing-with form-
aldehyde. '

4, A radiation-polymerizable mixture as claimed in
_ 5 claim 1, wherein the crosslinkable compound contains at
R least two crosslinking groups.

S. A.fadiation—polymerizable mixture as claimed in
claim 1, which ¢ontains as crosslinkable- compound an

10 epoxy compound'which is insoluble in the coating
solvent used. ' '

6. A radiation-polymefizable mixture-as claimed in
.claim T, wherein the compound having at least two ter-
15 minal ethylenically unsaturated groups contains as
~unsaturated gfoups.acrylate or methacrylate groups.

F. : . 7. A photopolymerizable copying material having a
.. flexible transparent temporary support and a trans-

29 ferable thermoplastic photopolymerizable layer con- .
taining a) a cqmpound.which has at least two terminal
ethyleniéaiiy ungaturated groups and which can form a
crossllnked polymer by'meansnof chain polymerlzatlon
by addltlon whldh 4° gl favald by free radicals,

- 25 b)) a saﬁeaa§§é g f?@é?m@“vﬁﬁder which is insoluble

- in water aﬁd“sviublewﬁﬁngg%ﬁghs alkaline solutlons
and ¢) a polymerization initiator, wherein the layer
additionally contains d) a compound which is " thermally
‘crosslinkable with the polymerlc binder b, with’ the

30 polymerlzatlon product of compound a and/or Wlth 1tse1f
and which, provided-its crossllnklng groups are epoxy AJT
groups, has at least three epoxy groups.- I




