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ket one, %anyl acetate, nethyl amyl acetone, nethyl isoanyl ketone,

2-ni tropropane, nethyl |sobutyl ketone, nethyl n-propyl ketone, isopropyl
acetate, nmethyl ethyl ketone, tetrahydrofuran, acetone, nethyl acetate,
N-net hyl pyrolidone and [err]- 55 butyrolactone. In addition to the
conponent s descri bed above which are essential to a photoi nageabl e
conposr?ron in accordance with the Invention, the photoi nageabl e
conposition may optionally contain addltlonal conponents which are standard
in the art. The photoi nageabl e conposition may contain organic or |norganic
fillers at levels 4 EP 0 403 170 Bl up to about 35 wt. percent relative
te the gotal weight of conmponents (a)-(f). Sone exanples of fillers are
mTto talc, ground polyethylene, clay, fumed silica and pol yvi nylidene
fluoride. Also, relatively small amounts of flow control agents,
anti oxi dants, dyes, etc. nmay be added. Fillers nmay effect the final

appear ance of- the sol der nmask, e.g. provide a matte finish. 5 In
practic®# a phot oi mageabl e conposition is applied as a |layer to a printed
circuit board (or to a support sheet in the case of a dry film. After
application. the layer is dried to renove organic solvent. During thin

dryi ng, sone reaction of conponents may occur, particularly between an
anhydride and a nel am ne-formal dehyde resin. After dryi ng, the honbgeneous
dried pﬁbtornageable | ayer is exposed to patterned actinic radiation and

t hen devel oped in al kal i ne aqueous devel oper in a conventional nmanner. It
is preferred at this tinme to effect a 10 UV cure to tie up any unreacted
acryl ate; however, this step is optional. Subsequently, the layer is heat
cured, g g., at [err] for at |east one hour. Prior to heat cure, i.e.

prior to activation of the epoxy chem cal system the |ayer of

phot oi mageabl e conpositions remains strippable by common strippers, should
there be any need to renove the |ayer, e.g., for rewrking. The ability to
be devel oped with aqueous or al kaline agueous solutions |Is considered to be
an inportant 15 advantage of the photoFnageabl e conposition of the present
invention. Elimnating the need for solvent-based devel opers elimnates the
cost of the solvents as well as health, environnental and recycling

probl enms. Al - though the filnms forned in accordance with the invention are
developable I n aqueous sol utions w thout any organi c solvents, devel opers
may |nclude sone organrc solvents providing that the added organi c sol vent

o - " o o



20 " The invention will now be described in greater detail by way of
speci fic exanpl es. EXAMPLE 1 A congppisg gpsyas prepared as follows: 25 30
35 40 45 50 55 5 EP 0 403 170 B1 Conponent
% W . Tris(2-hydroxyethyl) isocyanurate triacrylate
18.7 5  MeComponest el ani ne % Wt.
3.4 Hetron 912m(§poxy nmet hacryl ate resin)
6. 2 Novacur Bris(2-kytizaxydthyd Jeisecyahunabte sty latepoxy resi pg.7
6.2 10 ; Hiethylated melamine ac resin, epoxy eq. 235 3.4
23.8 Bi spheﬂ§+ %egffy resin, eg;xy ﬁgg 575- 68§ .

- 2 { esan - -di i
23.3 5 (2’5Nov§)cu£ m‘m 4 :3%*0? ycl ghexene- 1, 2- di crdoxylic

e late es

anhydri de a bisphenod & 15

2, 2- di met hoxy- - I"a'ci&)pphen_one ' _ .

é- ‘21 36”’?22&%%’;1 ﬁﬁ(f)%w&pb}sgxhl “époky ! Y Iyl -1 -propaggng

: resi . = .

2.3 100.0 PLUS Level i ng Agent se: _'215 CPoxy ed ?\/7b5da6quow 23.3

0.9 Byk 368;(2,3aidsopetirahydrofargl)-I-methyl-3-

0. 8 Pi gnentcyé¢kohmxaneel), 2-dicarboxylic anhydride 8.6

1.0 Filfer (Cabosil EH5, funmed silica)

1.5 I nhi bi tdr21djmeghoxy-2-phenyl acetophencne 1.4

0.1 Sol vent, (Anqu ang t a i ate he nmet hod of application)
Sol vent use&%’éﬂ?{é@iﬁggbg&&gﬁ“ -~ 35 The phot oi mageabl e
conposifi on was' appri helix {PFPPANRR® 5 curtain coating proce8s? The
fol ] ow ng ' m}gi ' re used: 11.1 gm wet coating nmaterial,per
sddar e f oot aﬁrfllﬂ’ate vvaorsi‘gggﬂolwgd in order to achieve an appr oxiﬁ%%%ry
fil mthickness of 51-56 [err] (2.0 to 2.2 nils) on.lanmi nate and 20-23 [err]

(0.8 to 0. PLUS Levikling Agenksckness on the copper circuitry. Coating speed
was 80 0 90 netModmflewm ni nute. The working 40 viscosity of the 0.9

phot ol mageabl e Bk 36l IN6dleaugl cpartionshs a Zahn Cup No. 5 re@d ng of
22 seconds, [er Bigmmmts (ResncGrpendentto ap&oxi mately 60 wt. 1.0

per cent sol i ds. lﬁgt( ﬁ?scoﬁWH 68 dried at 900C fby5 15

m nutes, and co 9%o erature. The second side as then 2ohted in
a manne? identi t flrst _side. The second.side was dried to a
tack-free surfa@lﬁﬁ[‘e?gt"ggi ag:ﬂfﬁzfg;(;ﬁ%: Kt wor kwas pl aced
directly on the film and the fiTmwas expdse 0 fagtinic radi ati on havi ng
a W energy expolvantcused?’ Bthy23!edioxy Prdplonatecttp)r] at the

wor ki ng,_surface. Exposure tine should be such that the expoSed portion of

the coating The photoimageable composition was applied as a wet film via a curtain coating process. The following

coating conditions were used: 11.1 gm wet coating material per square foot laminate was applied in order to
achieve an approximate dry film thickness of 51-56 pm (2.0 to 2.2 mils) on laminate and 20-23 um (0.8 to 0.9
) mils) dry film thickness on the copper circuitry. Coating speed was 80 to 90 meters per minute. The working
b 40  viscosity of the photoimageable composition during coating was a Zahn Cup No. 5 reading of 22 seconds, 25°C.
This was equivalent to approximately 60 wt. percent solids. The photoimageable composition was dried at 90°C
for 15 minutes, and cooled to room temperature. The second side as then coated in a manner identical to the
first side. The second side was dried to a tack-free surface at 90°C for 30 minutes. A diazo artwork was placed
directly on the film, and the film was exposed to actinic radiation having a UV energy exposure level of atleast
45 350 m joules/cm? atthe working surface. Exposure time should be such that the exposed portion of the coating
remains intact during the aqueous developing process. The film was developed in a basic aqueous solution,
i.e., 1% by weight sodium carbonate monohydrate. The film was UV-cured by exposure to actinic radiation hav-
ing a UV energy exposure level of at least 2 joules/cm?2. Heat curing was at 150°C for 1 hour.

80 EXAMPLE 2

A compdsition was prepared as follows:

56



" remains Intact duri ng the aqueous devel opi ng process. The fil mwas

devel oped in a basic aqueous sol ut gppsosiszep1 1% by wei ght sodium carbonate

nonohydr at e.

The fil mwas UV-cured by exposure to actinic radiation hav-

ing a UV energy exposure level of at least 2 joules/[err]. Heat curing was

at [err] foCodpdment 50 EXAMPLE 2 A conposition was prepared as gowtpws: 55
6 EP 0 403 170 Bl1 Conponent

% W . Tris(Pristhhxanasyethyljoisanyenurate riziaotydate 18.5

18.5 5 hyl aj ed | ani ne '

3 4 Hetr Onw%gqyafateﬁe%.am ne 3.4

6..1; Novacur

6.1 10 ett")’it?%lz 1 hovolac resin, epoxy eq. 235 6.1

46.7 5-(2,5-di oxotetranydrofuryl)-3-nethyl-3- cycl ohexene-1, 2-di c%rl)oxyl iC
anhydrifle Epoxy cresol novolac resin, epoxy eq. 235 8.5 15 46.7

2, 2-di met hoxy- 2- phenyl acet ophenone

3.7 2- et hy3-(2 {*dimxdtetiriahyirbfayy] ) 23 -neig 320! i nyl ) - 1- pr opanone

4.7 20 | cyptahmaerna-dx2rdicarboxylic anhydride 8.5

2.2 99.9 PLUS Leveling Agents: Byk 361, 306 (equal portions)

0.8 25  2,2-dimathiaxy-2-phenyl eaepaphenone 3.7

1.0 Filler recipit at,e Ll | Oi 2)

1.5 I nhi bi t%’g"P‘ =y 'zt"i(i:&i)‘zi?ﬁi")fﬁ‘“zﬁ‘i' 4.7

0.1 Sol vent (Anbun na tyaé' a%p?ﬁ?)?l%?'é 30 *“to the

et hod , Of EdPidiiitiiioxanitheik Used: Ethyl-3-ethoxy propionate Thi$

c

Q%osition was processed as per Exanple 1. 35 EXAMPLE 3 Each ofgél

cOo
phot oi mageRLUS

ositions of Exanples 1 and 2 were processed as follows: The

spray process. Byk 36l,04064(equgl cpartimnanditi ons were used. TheB
phot oi mgeabl e Edament: (BenpaChipsdted to a Zahn Culzép No. 2 viscoslt

seconds Uusi ng ar{" grmsmeﬂtumb&mw
B d

el ectrostati cal I'Y*¢

coated by ah-

) dgentts:applied as a wet filmwvia an el ectrostatic

of 60

i on conveyorized through the aeros®tlspray

at 5 feet (1.52 5’9 . mpnute h hot oi mageahl e conpositi on was charged
via the applicati Jﬁ’%g'ft ‘TQ‘BQ tvgrfﬁf%%;)f 1 2o he board were coated
err|

before®rying. Drying t 00K pllace™ a

{
or cmr?ut es. A diazo artwork

was placed di r eGdierit hbgdt,acﬁﬁ;geﬁ“m&aﬁgﬁg&&hm was ex- 45 posed
r

toactinic radiation having a UV energy expos
joules/[err]

at the,.working surface

exposeq, por t 1 BheehPoRtiRR wasp ?s&?ﬁﬁ’ﬁgﬁggt act during the aqueous de-
vel opi ng %@Rﬁ& The fil mwas devel oped in a basic aqueous sol ution,

1% by wei

um car bonate nonohydrate. The filmwas UV-cured by

exposure 10 aghfhSooelidhd SR 7d ¥ afibiiggLr € | evel of 2
ok pirtot e

j oul es/ [ err ] TheldRétbimedeabi&\cbmpasition

e level of at least 350 m
sure time should be such that the

l.e.,

4h elederdél c'sﬁgﬁpgﬁé@?ﬂ%ffouwﬁ

lONPOSikd | GRifcolting Bondiidts A8re LisedMEhe pholihdyebtid oM s dlidid t9¥5an > visoost
PTOL Of TRGGAE fhcarTANRIah RS schBf] o ot dhr SR Iy Enefdctoshtiery ﬁ%ﬁ;ﬁaﬁzs

to form a cdivgydikddrthroudhee ablosdi sprayia0s febk (.52 iy Bef Miniith. The pHdtoikdaBable daafosmmased

by draw dohmrgedoiathdamplicatidnee 10,000 kaitsSButh/sides ofthi@ardetsicobted bafdrd ryind.

ing toskn

was cover etaceat8acClond0imjnutes.c diszh estworkles placéddireatiy omth tacletlect film,taR@:ths FilkrOatstex-
board Hy Hposed tasictinid radigtionhaivinga UV energy exposure level of at least 350 m joules/cm?2 at the working surface.
Exposure time should be such that the exposed portion of the coating remains intact during the aqueous de-
veloping process. The film was developed in a basic aqueous solution, i.e., 1% by weight sodium carbonate
monohydrate. The film was UV-cured by exposure to actinic radiation having a UV energy exposure level of 2

joules/em?, Heat curing was at 150°C for 1 hour.

EXAMPLE 4

Each of the compositions of Examples 1 and 2 were processed as follows:

The photoimageable compaosition was applied as a wet film to a base sheet 80 as to form a dry film. Awet

65  film of 0.15 mm (6 mil) thickness was applied by draw down to a base sheet. The solvent evaporated from the
film which was covered with a polyester sheet. The film was applied to the circuit board by hot roll lamination.

The diazo artwork was placed on the cover sheet during imaging but before developing the cover sheet was
removed. The film was exposed fo actinic radiation having a UV energy exposure level of at least 350 m

7



“"The 'di azo artwork was pl aced on the cover sheet during |nmagi ng but before
devel opi ng the cover sheet was rengpegs17d® fil mwas exposed to actinic
radi ati on having a W energy exposure |l evel of at |least 350 m7 EP O 403

l .
i thleou ..%%/OL.? k J%;m a%}a féﬁo@&e M&Lh%ﬁsbeﬁémm%g&gfﬂmh st. ﬁueous

devel opi ngmpg %ﬁ QT ?ﬁmﬁv&mb ﬁoﬁ%&&ﬂﬁc&@i t'ibh'h&%}ihg

i.e., 1% kyy Mgmg; zmdm i Bo°c ¥ hbtr! M Was UV-cured by
exposurge to act| n| c rad| ation having a ener gy exposure |evel of 2

j oul es/ [ ergxamptiest curing was at [err] for 1 hour. 5 EXAMPLE 5 A
V\g{rposmlon n was prepared as follows: 10 Conponent .

Tri s( 2- hxconpesitich lwaé prepareti@s folidwsr at e triacryl ate
7.8 15 Pentaerythritol Tetraacrylate

5.7 Epexy cresol novolac resin, epoxy eq. 235

37. 6 Novacuéempopent 7 Wt.
19.9 20 - | act am hl.0 |so orone cyanat e based _adduct)
9.7 5 (2, 5- Efgaﬁfg‘n&m% isgchabuspee tifpesyiate 77

cycl ohexenepdyn | i

10.3 2®-di omet% @ &-pﬁen t@a&céggigeﬁone ' 5.7

5.0 2-met hykpdx %émmmmao%ml pok$- @) Py i nyl) - 1- propaggng

2.8 30 isopropylthioxant hone

1.1 99.9 PLubvaewre i 3RPWVgents: 35 Bubbl e Breaker 19.9

1.9 Byk, 077

. 0 Byk 308-Caprolactam-blocked isophorone

11 P grrent p@ﬁ;ﬂ.{gwﬂ based adduct) 9.7

%' g | nhi bi t%} xeortet(talllin%rof isa3-m$al£)yof J EFS )

0. 05 Sekven ‘an’b‘zt ﬁ@‘gBBFBBF'Fa?@h¥$dE$'e nmet hod of appli &gt?on) 45

Sol vent use ZE&MQI:% &a“%ga'ﬁ gggs a'pétol acetate (1:1). g'hbs

phot oi magea Te corrp05|t|o wet filmvia screen printing on

a printed cg+aethybop[h- (%thyihﬁi&%ﬁ@ﬂoﬂ]ﬂsi\- was varied from61l to 120

mesh pol yester. (G’#ﬁbqﬂfmlm)pllepvbﬂngeabl e.conposition was dried2a8 [err]
for 30%rvinutes, providing a non-tacky film A diazo artwork was pl aced

directly onisepropythioxanthone | m was exposed to actinic radiatibalhaving
a W energy exposure level of 350 mjoules/[err]. The filmwas d®¥e? oped in

a basic aq I?Ol Uﬂ on)* Gs 1% by wei ght sodi um car bonat e nonohydr at e.
QPS u

The fil re to actinic radiation having a W
exposure IeveI OEuI?bioolﬂﬁ%JeQ”] Heat curing was at [err] 55 foi.gl hour .
Byk 077 2.0
Byk 306 1.1
Pigment (Penn Green) 1.2
" 40 Filler (fumed silica, Cabosil EHS ) 3.5
: Inhibitor (MEHQ) 0.05

Solvent (Amount and type appropriate
to the method of application)

Solvent used: Ethyl-3-ethoxy propionate,
carbitol acetate (1:1).

This photoimageable composition was applied as a wet film via screen printing on a printed circuit board.
50  The screen mesh was varied from 61 to 120 mesh polyester. The screened photoimageable composition was
dried at 80°C for 30 minutes, providing a non-tacky film. A diazo artwork was placed directly on the film, and
the film was exposed to actinic radiation having a UV energy exposure level of 350 m joules/cm2. The film was
developed in a basic aqueous solution, i.e., 1% by weight sodium carbonate monohydrate. The film was UV-
cured by exposure to actinic radiation having a UV exposure level of 2 joules/cm?2. Heat curing was at 150°C

85  for 1 hour.



EP 0 403 170 B1 EXAMPLES 6-8 The phot oi.nmageabl e conposition described in
Exanpl e 5 was al so applied.to a prgpipfsiiigacuit board as a wet film by
curtain coating, as a wet filmby electrostatic spray, and as a dry film as
descri bed EB(RMHE%(QPOVG 5 exanpl es. Several features of the photoi mageabl e
conposi ti rdance with the present invention may now be rmre fully

appr eci at ed. itk ftiofr h EQ4h i%'év&)é@sé lied t-iintd é\Ich

compl ex Clyetih ﬁa@”%ﬁ% gg qﬁsm' mas%ﬁéqm%s ' Efvs

The coposkdmpite. |'s qui ckl'y I maged prow es easy deveél opi ng. T

devel opment $e@€r¥l‘?§atdr5ﬁ:fﬁ@$mhidem Soinpbatior [l aBeordaf Wit tﬁemeserbmvm rheyGhbw
til finabmorély ajgictiated/ AaQidid, @8 cdrhposiiGiyallb® theshtapeiiation OrEofiplaX drbuitboard @8- er

s eet gi \sighe Tidbingdsitibrasayuetus develbgable. THedvyhpbsitionlis Guiekyarhageld, prolitdsBasy dbvapinglas k
conposi t i hédevdlbymneniiegasthd compositisimstrigpabla{shalidthiebedakired)atilcina oure.The coapbgitioance

coupl eeb wintelpbé comtact bweiged withnb eover sheeh piviogbetteriraselstion thein genydraditinpaiitey filrs dnidekmask

r esi st anc eomppiitionsJilvg cavippsitisn demanstratid thepmat eriddkemicatredistance douplesiwth ke jisoigcontammce.
15 d ai ns inationxalyesandgqed theensl shockensistanse; Theqorangaitioni pravides a(sglferimaskwithigoctBpeeay 35
wt . perceidfic®f a pol ynerizable acrylic nonomer, 20 (b) between 3 and
15 wt. percent of a photosensitive, free radical-generating initiator

chem c Q/stem which in the presence of actinic radiation initiates

pol ymeri zZ&BAR of acryl ic m)l eties, (c) between 5 and 35 wt. percent

epoxy- acr34| aS\em(gul bet\/\%n 20 and 80 wt. percent of an epoxy

resin conpdsitiql P } olm gglgagrmg t oi mageabl e

Cor’rposbatlon SE&% an QSW&% o?a 5 I%%Q mgi%éalﬁrchemml gth
jetween 0.1 a 46 predd ﬁéefo?m.m@ - BolymibFizbtion'oF adrfiic moitidd, €POXY T esin,
amd (f) up to g ,,,pﬁ{dcgg olighmek!P- r eactive cross-|inking

agent sai d cqammmz:aﬁ.abo&f ﬁerdaﬁilo% B 6y Pebin @6imsoaitién Which BRLEbIS BREASIAIIBRS-OT M

a honmpgeneous tsimbgsable Bompdsititn sGHsuibit €o éxpdsiire 5 acifid rediatidh,l €S t 0 a honpgeneous
conposkd i on Wheytatwesn G0hnab @t ipsrcent dfah adidic cufptdbrsaid epoxy tebih,@Ad Wher eby sai d
phot oi mageabl gf aptopI6 si. pércsnt fa hghiasyll girjopehdactive croscliienpagerty al kal i ne aqueous
solution. 30 2. sgaidxdombaients (p(fitieing selectedso thaitaid aouponehtsformiachombgenequd satien iei N
sai d curat i ven ¢rggnidssivemtwhich diiemto adinmegetiepds ¢orhpositdn witichii sciublerimaliedinel agueous sol-
conposi tion atipaommeh:gsaidohwmmuemosépmlsgmmwmhw ¢ralkalingaqyedua saiylipn.

IS BB R b S e
tenper at urge, AphGSiRkYRANe Edd{pﬁsntﬂh% 8ldflg EQ&E&A Grﬁ‘a?é:ﬁ‘sa'idsouﬂfﬁ%tl@éjla

threshol d 't eghisdxlghtufy andt blodking i crbOR Grolids! dald cHGG4b ﬂﬂg r%loem

preceding cl ghdis Wdshoidtempératurel Aidfoupdnitiide/dfls résin)is préméted above said threshold
mel am ne- f or gipelatade resin. 5. A phot oi nageabl e conposition according to

any one of clains 1 to 3 wherein said cross-linking agent (f) is a bl ocked
mul ti f unct4 oAahotéimagegtincemeosition actordihngic enyruepeding daine whepisaidicoss-inkiopagentiliseo
any precedi n@ebmbeMeBWemm ains at least 2 wt.% of said cross-Ilinking

g nt @) hot0| ma ab e osSi ti o accor recedi
| m fur tshe? %‘:@ﬂ qeg if“ggényo‘?"@ agnsoﬁ,togwgga "@“‘%F‘P’fk@P E%Pf'{ (g
IeveI of up oref°a? 0 the total wei ght of said conponents
(a)-(f). & A@asmhmwo&n@esmh hsdomg&awb\s&aag BaimWhicR cdntiif@ lat 164383 RGP ofBhid 2
phot oi mageablkescimrppageitimn according to any preceding claim 9. A
conbi né& i gn gcgg&ﬁggng@é‘g g:lqﬁzil g&'&met;el ggzgidc;%ate | ?ﬂgaﬂgr |r§r£|ed o
circuit bdar @&p o mpesjtio ng t any, ng F comprising @ ugavicabl e
to provi de aowearensicfilaigie 'evrtpfum@oééwb%sq'qﬂmﬁﬂamwsnﬁgf seid ceppenestrlaf). C a| ms
risi n of between

%ot&Z}EFEQEf; Sl Sbof R B« i fieon e i P g 87

9. Acombination according to Claim 8 wherein said substrate is a printed circuit board, said layer of photo-
imageable composition being processable to provide a solder mask.

10. A composition according to any one of Claims 1 to 7 further comprising an organic solvent at a level of

8 between 10 and 60 wt. percent relative to the total weight of said components (a)-(f).



EP 0 403 170 B1 EXAMPLES 6-8 The phot oi mageabl e conposition described in
Exanpl e 5 was al so applied to a gpomberfosircuit board as amﬁ"“"! mﬂ)mmmu ,
curtain coating, as a wet filmby electrostatic spray, and -
descri begaBLédggabove 5 exanpl es. Several features of the p hot oi mageabl e
ConMposi tTUn—I‘n—a'ccordance with the present invention may now be nore fully

appreci at efhe pﬁ&ouﬂiaédagh‘ bémpobitidh deStRbMASH EraRiple 8lWad ¥iSo dpbifad & Rl biftlult BddrdXs a

conpl ex wet fiiibly curkitrdosting Sas aSwel il by bleGtrde R $pPay! dnidas h Sry3 it 8P4y A ltiadblet -
The gonmkshpieson 1S qui ckly inmaged, provides easy devel opi ng. The

devel opnenseveatfesttres SfaheCrhbpiNRIgédblatormpdsitiprpia Btadrdanda avith thetpfusent iwertiesingyeribv
until f |b|ea10recfullyeppr3d:hted;mmmwt the conipOsitianaijows cheo:hrepauddtion biccgmplexdirtdit board dev er
sheet, giges. e doepssition is eguebustdeivpatiie Theavampositiowid fuidkiy insdged providasiersysievelping.as k
conposi tlihe develofthent ieavep the compositiehcstrippatier (should thiskerdesited)anti] fiodl ewre Caie comepositionance
couplied ey be cantagh inagell witttnersevenshept giving bettay peselution Hapmeny traditional dmeffim seiéar pask

r esi st arfewpositigns. Thespprastionsiempratiatediberma! and chegicalresistancy qoppledydt lowieniceentamm ce.
15 d ai rieatian values;and geqd thasmal hack regisipnse; The eampesiiag proxides ¢ spider magk wiaqodiapreaiy 35
wt. per @ of a polymerizable acrylic nonomer, 20 (b) between 3 and
15 w, percent of a photosensitive, free radi cal -generating initiator
chen’ caI E‘\ stemwhich in the presence of actinic radiation initiates

pol ymer i za lon of acrylic noieties, (c) between 5 and 35 wt. percent

epoxy- aqy Y |l adhbloittab 0B BEmpobifibn BRbREN 20 and 80 wt. percent of an epoxy
resi n COMPOS{sj heBlbelis il 36Nt percéhbi@ domBihblSHeryid rdndtiap- T Oi mMageabl e
conpesi tion GjHabmdHS Bid 150 PEBEHE eHaPhétSsenditive, Meé rddREligBRdraling infiltor chemical sysfin
Bet ween 0.1 wtilch id e plesenpedf@ttintc ratfiationiniistes Holymetiatidniof Scrjiid moRfdsf  epoxy resin,
and up to 15¢cydetwearsamias wifpeftedtyspbxgasilatg bigaer, cact i ve cross-1inki-ng agent,
sai d conpone(] ketweah 24 dnd 8D ot. pereahedfan bpoly @ain tdadpiositichindlich Biejrable tothardéosaid pho-
honpgeneous wiglagéablsgompsition subspqurntto sxdosweo aliniaradiaion,es t o a honmpgeneous
conp@si tion (shbetween 8.120d 1foitepercantaf dredcidivsuratijedasaid epoky resit,iant, wher eby said
phot oi mageabffiap &otfyd.siercens af 4 hydued erovnyatsitive «wsamm@e@hor al kal i ne aqueous
sol ution. 30 2sai pesis (e Beingselectagepdthat paidh camperantsifors ahomegenpous solyfiesinei n
sai d cur at {8 &ropniq soiventahich drieg tea homegenapyssomepsitiomwhic i 19iimaligpding Aqueous sol-
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9. Acombination according to Claim 8 wherein said substrate is a printed circuit board, said layer of photo-
imageable composition being processable to provide a solder mask.

10. A composition according to any one of Claims 1 to 7 further comprising an organic solvent at a level of

% between 10 and 60 wt. percent relative to the total weight of said components (a)-~(f).
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