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STABLE, | ONOVERI C PHOTORESI ST EMULSI ON AND PROCESS OF
PREPARATI ON. AND USE THERECF 5 FI ELD OF THE | NVENTI ON

This i nvenMQM34674 ¢| ated to the formation of - PErUErMePL nages
upon substrates. Mire particularly, the i nvention is rel ated
-to novel photoresist enulsions and - 110 the use thereof for
produci nhg patterned i mages during the production of printed
circuit boards and |ike electronic component s.

BACKGROUND OF THE | NVENTES®RBLE, IONOMERIC PHOTQRESIST EMU¥;§ggé§sists in
the course of manuf act NP PROCESS OF PREPARATEONAND USE and the
like, is well-known and wel | -establ i shed. Basically, the
process Con?riiﬁiEQLSELJEEL#gggéﬂﬁﬁﬁﬂg a layer of a photoresist mat eri al
(or, sinply; pon an appropriate substrate;
pat t er nwi se | THAQ 1G6R0R0e Lhe Lakebal Roathbnk6AhaLigh gp: and then
"devel opi ng" the exposed ayerlby renoval of uncured portions

of the |ayer nSAtEEFBEL IMGgeFe UPLR subskrakss. More partigulariyi athea

phot or esi st t ediivietitd onS igSeelated @dUaBvel photoresisPabh@lseens nages for
sel ective chhl of  a ate, .for the plating of a

t al. 25. subs
netal upon~a subs Fgféfgﬁreof for pr°§H&lP8erhge55ﬁFibﬂ?gﬁﬁ @Vrﬁp%o?%%r to
a substrate. production of primtted edpkaitsbpbargsasrd bikefébettromiavoi d
the use componedftsQr gani ¢ solvents in the preparation and use of
phot oresi sts. Increasingly, photoresist systens based on 30 water

15 The use of photoresists in the course of manufacture
of printed circuit boards and the like, is well-known and
well-established. Basically, the process comprises
forming a layer of a photoresist material (or, simply,
"resist") upon an appropriate substrate; patternwise

20 exposing the layer to actinic radiation; and then
"developing"” the exposed layer by removal of uncured
portions of the layer not exposed to the radiation. 1In
particular, a photoresist technique is used to produce
patterned images for selective etching of a metal

25. substrate, for the plating of a metal upon a substrate,
and for the application of a solder to a substrate.

Much emphasis is placed bn efforts to avoid the use
of organic solvents in the preparation and use of
photoresists. Increasingly, photoresist systems based on

30 water are being used and can be supplied in film or - |
liquid form. See, for example U.S. Pat. Nos. 4,100,047,
4,564,580 and 4,133,909 which describe aqueous coatings;



liquid form See, for exanple U S. Pat. Nos. 4,100, 047,

4,564,580 and 4, 133,909 whi ch descri be aqueous coati ngs; WO 95/ 24674
PCT/ US95/.02331 . - 2- and U.S. Pat.

Nos. 3, 99%¥03¥6Zhd 4, 361, 640 whi ch teach conposi t i ons PORAISIYe3he

devel oped wi th aqueous sol uti ons. Anot her aqueous processabl e

phot opol yneri zabl e conposition is descriBed in U.S. Pat. 5 No. 4,510, 230,
di scl osi ng organi c acids enpl oyed within an aci d bi nder phot opol yner

‘conposi tion to _decrease scum or _stain on a coEper surf ace.
Aqueous enul 8P8nY - SwhPRE - nBIPE - eﬁv??én%ﬁﬂté¥¢y4 361640 pvhith teachoften
pl agued MAthcsmpbshtﬁpnsrehbeﬁ&aﬁobasdéﬁéﬁbﬁédWWiﬁht f6@§essing and

appl i cations ans rocessin -of the aqueous enul sions,
hi gh shea?ir% a8 aregﬁgéﬁﬁﬁn?ﬁveﬂg dPFRCER |'si fication process,

especi al | y i Rhphepedymestizdbileccomnositionaisodesctibéd pinViio8is| Bat.
synt hesi zed ggl, yge530, haom&aise ésf:n&hsr%énfé!“&éi@é'se@# e;h TEORGEN T & ed
c sol ven

by evaporatlo ag% er vacuum and
W th heat . naﬁﬂl HﬁﬁPEaPhQE@HP ¥F¢€s§°@®9¥%%§°¥et© d@ﬁ{ﬁﬁ5¢|$¢ﬁm
evapor at or s) or| stalia. easascvbpes  sugacé. sol vents. are emul sified al ong
Wi th ot her water-i le ¢ Qnent s 0 t he evappration cess itself
can be mechani cal §ﬁg£ﬂgs§?8§§$ﬂPsas whike JmoTR en B%F@eﬁﬁéiﬁﬁass t hr ough

t he sur f acceptabdendare, ofhes plsguedi with hetabibi ty zpngplems f or ces.
Finally, 14 heaggykshoed @i enf Eﬁguﬁ%ééfsé?ﬁ&“éﬁ&eé’p%(lc#ﬁhé’t&?r ditives

usi-ng high shear rates tg m x 25 conponents es range rom
pi gnment grlnGWHé signgeIn prﬁ?ﬁﬁséﬂga?fpF%%e%%ue?QFsﬁmﬁﬁiﬂQﬁﬁn #QP(ﬁ
wat er sol ubl shear rates are frequently used in the emulsification . ‘

process, especially in the case of direct emulsification

of previously synthesized polymers. In many cases the

15 emulsions are then concentrated. by evaporatibn of water
and/or organic solvents, often under vacuum and with heat
and mechanical shear stress applied (e.g. wiped film
evaporators). In the cases where organic solvents are
emulsified along with other water-insoluble components,

20 the evaporation process itself can be mechanically
stressful as the solvent vapors must. pass through the
surfactant boundary,.thus disrupting the stabilizing
forces. Finally, the emulsions are frequently formulated
with other additives using high shéar'rates to mix the

25 . components. Exampies range from pigment grinding, a very
high shear process, to simple admixing of water soluble
additives. Often times these additiVEé,-examples of
which include water-dispersable thickenetsiand organic

-~ cosolvents, can increase emulsion sensitivity to
30 mechanical or thermal stress.



ddditives. Often tines these additives, exanples of whi ch incl ude

wat er - di spersabl e thi ckeners and organi¢ cosol vents, can increase

emul sion s fﬂty‘hty to 30 nmechani cal or thermal stress. PCT/UY0S 24674
3 o ' T
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application, aqueous enul sions nmay be appl ged as coatings to substrates
using a variety of nethods which may involve a range froma very | ow
shear to a very high shear process. Anpong the hi gher shear processes

are 5 spraying and gl hpSPPLAPHoR! M4GSEGTs dll s i, G Rplied as
especially stressful due to Ionger eﬁﬁ%fure tinme of the ‘#Eﬁfukégg?
conposi ti on t cCARERNGREP Fhbgtrates (y3ing 3 grariety,igfgyme $ e al

gti | i Ejy, it | smappenedblve adhpandgéefrom £y diow Gheat tioa deay irigh
egrade or coa e 10 C I+ | 10 | on of
surfactants hagﬂ%%ﬁglggﬁéfr y %g(ggng t?t?éit%i a%xbrso%ec ke oec%%%gio%écorre shear
stability probsersying andayebbreoabingiprressiess. RuMewaatingicanekg s of

surfactants arSs?é&E&li?%Eféﬁ'sf@l R i €8 Bdradily | dapodiite 1H X G LN
| evel s of surfac

probl ens incl uﬂ@uigéa?cggmégggﬁgggﬁﬁ l r?l?ﬁfuﬁirgﬁj?rl%e'rr\r:érn-r i q\lﬂtﬁl gRaLan
|l ead to ‘theipsy mat Fon ptatubbabsubilptyhaitesis nimgerdt i dhidtmthe
Poilure at it nosbipstGUrbomBhe PELAMEME HEE e B by ARG
resul ti ng ¥oat $ught eondibions. humi dity.  Conisequently, there
exi sts a need for pbgtonesation of "Bhffactsnt R KhP OB OMINE e
therewi th, whi gh MEel 28 & NEakeS|LE STELE Sond” shed® SN Ty 1 AidogPP! i ed
cont act -
in agueous emulsion systems. However, high levels of
surfactants are often required to provide stability, but
15 excessive levels of surfactants can cause additional
problems. These additional problems include £foam
stabilization during high shear process which can lead to
the formation of bubbles or pinholes in the final film
product. Excessive levels of surfactants can also lead
20 to adhesion failure at the substrate/coating interface
and sensitivity'of_the resulting coating to water or
"~ humidity. _
Consequently, there exists a need for photoresist
matefials, and processes associated therewith, which meet
25 the requirements for a waterborne, liquid applied contact
imageable photoresist and yet possess mechanical or shear
stability while minimizing the need for surfactants.



| mageabl e phot oresi st and yet possess nechani cal or shear stability

‘while mnimzing the need for surfactants. WO 95/ 24674

PCT/ US95/ : -4- SUVMVARY COF THE
| NVENTI OQ[Q&%?,}“H Therefore, it is an object of this inv&GE(UFASH2I31
provi de phot oresi st conpositions which are water-borne and aqueous
al kali devel opabl e whi ch possess |nprove& 5 storage and shear stability -
whi |l e reqU|r!ng no organic sol vent s. It is another object of

t he present 0 |oQ wat er - bor ne, phot oresi st conpositions
whi ch have T =RegeNn t he presence of conventional 10
~addi tives and th|@heﬁeﬁ9rnh|ne fisnam ebjgcthefuskisf invensiohatcd ant s.

It is yet ang‘rh@&debbﬁsi:o%s&@tscbﬁ&SSQ&{:an&Oﬂ chpaeaugst&@&{ goatabl e,

wat er - bor ne gueous al ka % devel opa oreS|st CONPOSTTIi on whi
i s both stor3§8 GUEPUF| 8lkadisfexrlopable w hich Posses$s | smprevedt ed object

of this investboageoapdoghder stabilhegswholet beqaiabhdiHét bhFawic
negative-act g, eﬂ? Ler- .. .. borne, photoresist conpositions.. It is
a general object fhis invention to provide 20 water-borne photoresi st
conposi tions and &bt h8danpther -obiecbcofvehe preseny imveselacttoel y

- protecting ngtaihae wate§“5$§ﬁ€5 ﬂHBtBﬂeéf@tpégﬂygéiquﬁg Wi dH Gehed rcui t

boar ds and ot her _el ect ? onent s rresent 1 nvention
is a new and*BEERAPedTERDL QSY bﬂo B?e@?%?e%%ﬂpﬁgl?¢QﬂﬁﬂﬁﬂQnﬁkan be
char act ert zedd@ytivesi andeahfdkéﬁéfsgﬁhﬂlld ﬁiﬁﬁﬁlﬁiﬁ@lihé yhsé\rtdf whi Ch i's

surfactants.

It is yet another object of’thiS”inVention'to" ‘
provide a roll-coatable, water-borne, aqueous alkali
developable photores1st comp051tlon whlch is both storage

15 stable and shear stable. _ )

It is a related object 6f'this'invention to provide
methods for the stabilization of negatlve actlng, water-
borne, photoresist compositions.

It is a general object of .this invention to pfbvide

20 water-borne photoresist compositions énd methods for .
effectively coating and selectively protecting metallic
surfaces during the production of printed circuit boards
and other'electronic'cmeOnents. .

+ The present invention is a new and useful aqueous
25 photoresist composition which can be characterized by
increased storage and shear stability, and which is
prepared from eﬁulsified, surfactant-dispersed,
carboxylic acid containing resins. In particular, the
present invention comprises an agueous emulsion of a
30 carboxylic acid containing resin; photopolymerizable



6fepared fromenul sified, surfactant dispersed, carboxylic acid

containing resins. In particular, the present invention conprises an
agueous enmygbdiyesf a 30 carboxylic acid containing resin; pcrusysn2ssi
phot opol yneri zabl e WD 95/ 24674

PCT/ US95/ 02331 - - . -5 - -5- monomner; a
photoinitiator; a non-ionic surfactant (which can be di ssol ved or

di spersed in water or dissolved in an organi c solvent) and a

wat er - sol ubl e Qbnéake: a phBkeRRLEAALEr;| AORGADIGNDE SESPRECaRESBvhich
acconmplish 5 Sele%%'éﬁ ne%trallzatlon of

] the carboxylic_acid groups on
the resins. can gse 88ﬁp8ﬁeﬂ%§985ﬁeﬁe1%dW%Fﬂ€d°¥nd%gﬁ%ygﬁgyg%fan
sequences to aolgandct belpease¢nandniewatap-sdypblal by watet he carboxylic
acid containi ng.resi ot : L.zahl , o an | pltiator
are dissol ved ?ﬁsgﬁkngggrcgggkgggﬁst?gnggégngggﬁggéﬂgg %%ﬁ%é§£&£“

t he non-ionfc selesgivgcngntralirarignsed| the oarkoxybiccacidcyroyps TR
ermul sion is thepenedkhaki zed with an organic or i nor gani ¢ base,
comm nut ed, rand if desired, the solvent ﬁS ggg,be evaporated off.

Al ternative methods TPESPUGEMPONERLS; AgNt RE SOFPiRedAntni d YRELSFYSF ¢
solution with skeuencesarbosyhievectHecppesentninvestbonSi nTypidallywat er,

Sol Ut i on, wi thUE GRERBEYLiRo SEER! cofitf i RERaTERELC (RS B0 zabe |
neut r al i zel® hemgoioteyr oaps phatbéndtiater areddissdieed oin darperganicn

ei ther the watgbigkibheafBdeRef addedOtdt wQbet 'wREGH ! HhLY tRe DEbMO: Sitked

separately after regted. _Moreover, neuttaliz téon,

t he enul sion.is
commi Ut o anGUEEAEEARE: 81 LEeR GLERPLVRAaRy dbRREREsY| thereld.

emulsion is then neutralized with an organic or
inorganic base, comminuted, and if desired, the solvent
15 can be evaporated off. Alternative methods include
having the surfactant in the organic solution with the
carboxylic acid containing resin. Similarly, water, with
or without the surfactant, can be added to the organic
~ solution, with or without the surfactant. Furthermore,
20 the base used to neutralize the acid groups can be either
dissolved or dispersed in either the water or the organic
solution in addition to being added separately after the
emulsion is created. Moreover, neutralization,
‘comminution and evaporation can occur in any sequential
25 order or, where possible, simultaneously.

Not only is shear stability unexpectedly.increased
by adding base equivalent to partially neutralize the
carboxylic acid groups on the su:factant disperséd
resins, but storage stability of the emulsions was

€r- whi ch has



25 order or, where possible, simltaneously. Not- only is shear
stability. unexpectedly increased by addi ng base equivalent to partially
neutralize the carboxylic acid groups on the surfact LS| ed
resins, Wﬁ’t’sefgf'age stability of the enul sions was @Wﬁ"éﬁgﬁm

PCT/ US95/ 02331 -6 - -6- surprisingly.

I ncreased, even with the addltlon of conventional additives and .

t hi ckeners. DETAI LED DESCRI.PTI ON OF THE | NVENTI ON 5 - I n general
phot or esi st cC ance th the vent . are aqueous
phot or esi st &%ﬁ?@f&{ﬁ&ﬂ& l%cﬁ% Ség Fven W1gﬂ éhe %5£ ar oxylic acid
cont ai ni ng reenyentional addlthQ$)an®.@hmmkgnﬁmmnrlzable monoirer; 10

(c) photoinitiator;. _ ~~(d) non-ionic surfactant. contalnlng pol y
(et hyl ene-oxi de nents and a base that is selected
from or gani : 2 #s’ and nmixtures thereof;

15 wherain the bmegeﬁemnsemotdar@sumpéﬁlmﬂemerccordatﬁt&.rl about

components (3C2 P8 SRLSREIN b7 Kl Sronant il il 1

sufficient t@Pmpnw$d@ga wat er bor ne, st abl'e, honogeneous phot or esi st

coating 20 materi al ;15 IS QAo P k@éiddé‘&?éélﬂ?ﬁilf Ak frpy M an
i mage on a surface suc as a netal surface e enuIS|on of the

10 (c) photoinitiator;

ON- OF ;| THE

(d) non-ionic surfactatit containing poly
(ethylene-oxide) segments; and =~ = _ ‘
(e) a base that is selected from organic or
. inorganic bases, and mixtures thereof;
15 wherein the base is present'in_an'aMOunt of no greater -
- than about 0.22 equivalents per acid equivalents on the
resin, and wherein components (a) - (d) are présent'in
the emulsion in an amount sufficient ‘to provide a
‘waterborne, stable, Lomogeneous phdtoreSist coating
20 material which is aqueous alkali developable to form an
image on a surface such as a metal surface.
The emulsion of -the present invention can be
achieved in a variety of ways. A method of preparing a
photores;st composition of the present 1nventlon
25 comprlses the steps of
(a). preparing an emulsion by combining a non-
~ ‘ionic surfactant containing poly(ethylene-
. oxide) segments with water and an organic
solution comprising: '
30 ' (1) carboxyllc_ac1d containing resin,



achieved in a variety of ways. A method of preparing a phot or esi st
conposition of the present invention 25 conprises the steps of

(a) preparg mul si on by conbining a non- i C
sur f act ant ‘&@ﬁ?’%ﬁfng pol y(et hyl ene- oxXi cli,c)r sesb’drrzginlt S
with water and an organic _ 7 _Solution conprising: 30

(i) carboxylic acid containing resin, - WO 95/ 24674

PCT/ US95/ 02331 -7- (i)

phot opol yneri zabl e nmononer, 2 Li honBhotoi Migi ator; and
_ wherein abase selected g n1oPh°t°8°1XHern8?£%nlc° ases ag% m Xt ur es

t hereof is dissolved or di dpddded P Oépﬂneﬁlﬁﬁérnaﬁéﬁ whereine 3SR C

sol ution ther elys]Raitleldlthrbmn@ hbzaﬁa EBSrganléCstégnéﬁanmﬂﬂtuﬁésn and
(b) conn1nut|ng_the eytral.ize | Si

il
particle size utio FHF S HE ot dlspersed in eithey, the Yaﬁ%rg?ﬁater
than 1.4 m srothe rb@nic solution therebyapaetially neutradhbzimg wkéhod of

preparing a ph%%ﬁ%?%dﬁfalnlngoqggéhr'Qﬂ gof the present invention conprises

t he steps reparing an enul sion by_conbining. a
non- 15 (6ﬁ|cC§WWP§@F&ﬁ9 &bst aputEglpaed(eMRiFipp-until

oxi de) segment s with water ang pareigdel gize distribution havﬁﬁbuélon
(1) bhot opol yrer i zabl e monoRdt:Dadd 58 sreabeZ thal’f 7 i 80ong®1
photoi niti abor; - obtalned
Another method of preparing a photoresist
composition of the present invention comprises the steps
of _
(a) preparing an emulsion by combining a non-
15 : jonic surfactant containing poly(ethylene-
oxide) segments with water and an organic
solution comprising:
(1) carboxylic acid containing resin,
'(ii) photopolymerizable monomer, and
20 o (iii) photoinitiator;
and completing the method with either of the
following additional steps:
I. (b) partially neutralizing the emulsion with a
base selected from organic and inorganic
25 o bases and mixtures thereof; |
(c) comminuting the neutralized emulsion until
_a particle size distribution having a
D(v,0.9) no greater than 1.4 micromns is
obtained; and '



and conpl eting the method with either of the foll ow ng additi onal

st eps: l. (b) partially neutralizing the enulsioB wth ad

base sel on1organ|c and i norganic 25 ases an
nixtures%ghggggé (c) conminuting the neuﬂﬁéﬂﬁ?@ﬁ“@huIS|on
unt i | a particle size distribution having a

D(v,0.9) no greater than 1.4 mcrons i § - obt ai ned; and
WO 95/ 24674 PCT/ US95/ 02331

- 8- nal | t he_sol vent . and/ or water can _ '
be evaporated fromthe é ngﬁ Hﬁ¥F¥ tnesolvent and/or waBeR| can| i ds

content no greater than abobe evaporated from the6€&ﬁbylﬁﬁi@ﬂtlpfathe
enul sion is achieved; 5  tota® solids conteﬁ£ 50 $ ??g%gn%nutlgﬁ?%gea

emul sion until a particle

D(v, 0.9) no I - 60% Bycweighthaf &hq am%lemnussmmemn 10
(c) partsally neogkralizing the emulsion with a .- base
sel ected fromorganic and i norganic bases and m xtures
t hereof ; and (d) optionally, the sol vent and/or water can

be evaporated froﬁithe(bhulSommlnutlngathé emulsion until atparticpdi ds
content no greater .than abogjze: dlstrlbut:l.on hav:.r?g/gbé’(\y\ed g§1)t of the
-GHU|S|0n 's achleved greater than 1.4 microns is obtained;

10 (c) partially neutralizing the emulsion with a
base selected from organic and inorganic
bases and mixtures thereof; and '

(d) optionally, the solvent and/or water can
be evaporated from the emulsion until a
15. -~ s . total solids content no greater than about
' 60% by weight of the emulsion is achieved;
or '

III. (b) comminuting the emulsion until a particle
20 size distribution having a D{(v,0.9) no
-greater than 1.4 mlcrons is obtained;

(c) evaporating the solvent_and/or water from
the emulsion until a total solids content
no greater than about 50% by weight of the

25 : emulsion is achleved ‘and
(d) partially neutralizing the emulsion with a
. base selected from organic and inorganic
bases and mixtures thereof.



I1'1.  (b) comminuting the emulsion until a particle 20 si ze

di stribution having a D(v,0.9) no _ greater than 1.4

M crons i syelyspisead; e (c) evaporating the solpmestsssnsssor
water from ~the enmul sion until a total solids content

no greater than about 60% by weight of tbeg25 enul sion is
achi eved; and (d) partially neutralizing the emulsion with a
base sel ected from organi ¢ and i norganic . bases and '

m xtures thereof. mhe phd¥oS9¢2d dnulsions are useful to effectively
PCT/ US95/ 02331 : '

. : - 9- . . The
phot or esi st enTPRF I3 FELREF ALY PRI isIfpces. dagludid®Ssel ectivel y
protect surfaasstalhidudiless or dhmeéric @tass surfiarlesrebyc sdimplysur f aces,

by sinply ' | ' e.to e.a s
coating on sai%&gitg#‘gggﬂdéj yﬁ%i%%%p%o%ﬁogg&{% s;#%éc?ﬁq%q tta‘t’ pl}ro(&g%%- taacky
phot or esi st5 co@a RS ren ratdrurkacex piering the waatingter #Fouccod i ng
to actinic radighliedcky PotoresidecddSind as it Ui Adgdadngai d
exposed surface , wi th an, al kal i pase .devel opi ng sgl ut,i on .to devel op an
10 i mage on safFAPRALRFeSIRT P2 EINT 1R ?:ﬁ'&?t‘g‘r"egqas‘ﬁatlm’cdé‘t &} i maged
surface can beimagdewise fashiboh; sl tdentactidytsaietiestported Fuadaice yi el d
the desired cifreuit L {4l 00 o) i.nti : r.desired
product. The w£wérr% &%]%Qg%nb%sega%% |1e°3;j[rg t%@ulﬁngc@,tﬁr%apol 15
coating, sifrayimage comtsaidssexface). artheneafitenciiqymhptoresisst are

gﬁnteral ly rnov\é‘oéﬂe&hﬁﬁéé‘&dsurface can 58| schdd S F1aeed,t bl thier the
pnotoresi s

- photoresist stripped tb.yield the desired circuit, wiring
board, printing plate or other desired_product. The -
emulsion can be applied to.the surface using roll
15 ‘coating, spraying, curtain Sheeting and other techniques
that are generally known in the field.

Resins which are suitable for the photoresist
emulsions include, but are not limited to, carboxylic
acid containing polymérs or copolymers of one of the

20 following monomers; styreﬁe,'butadiene, isoprene, _
vinylidene chloride, methyl acrylate, ethyl acrylate,
butyl acrylate, methyl methacrylate, ethyl methacrylate,
butyl methacrylate, acrylonitrile, acrylic acid, itaconic
acid, methacrylic acid, vinyl alcohol, maleic anhydride

25 and vinyl acetate. Specific copolymers may include:
| bﬁtadiene/acrylonitrile/methacrylic acid,

styrene/acrylic acid, '
styrene/butadiene/acry1ic acid,
styrene/butadiene/methacrylic acid,

30 styrene/butadiene/itacdnic acid,



enmul sions include, but are not limted to, carboxylic aci d contai ning
pol ynmers or copol yners of one of the 20 foll owi ng nononers; gwene

but adi en®O9584#47#ene, vinylidene chloride, methyl acry?%ﬁ@?

acryl ate, butyl acrylate, nethyl nmethacryl ate, ethyl nethacrylate;
butyl nethacrylate, acrylonitrile, acryRfPc-acid, itaconic aci d,

met hacrylic acid, vinyl alcohol mal ei ¢ anhydride 25 and vi nyl acetate.

Speci fic copolynmers nmay jnclu
but adi ene/ acryl orﬁttyrrqn@/%{%@ﬂq/@aéﬁlﬁ acid, = styrene/acrylic acid,
styr ene/ but adi eneitqm“e)ﬂe/anadiene/butylac&tﬂawbhmdlceae:b.ﬂlet hacrylic

acid, 30 st [ but adigne/ | oni WD.95/ 24674
PCT/ US95/ 02331 s\(:ryr'e% /"hue}: de ene/tb%.% r].acry a%e/mthacryllc ac1d
st yr ene/ but adi ene/uyezlee:aimmacﬂlene/butylacrylate/1tacon1c acid,

styrene/ but adi en%’éﬂ)ﬁe‘ﬂ%@éa@'@.{n@'ﬂﬂ a%‘i'y‘iate/male:.c acid,
styrene/ but adi ene/ but yl acryl at e/ net hacr 1 ¢ acid,

st yr ene/ but adi end/RFRSAS| % @crAese/actbagrydic acid,
st yrene/ but adi en@WammlaWﬁwl d, " styrene/ et hyl

acryl ate/ met hacry| Cl st e c anhydri de, _
styrene/ net hacryl Fé’r‘% ﬂﬂetr]i}?cryllc aéé\ﬂe ;%Hragene chl oride/ net hacrylic acid
and m xtures 10 vznylxﬂenetqhiqmidmdmst@acwwé1toasgd|ngd mixtures Resins
conprisihgg acid Qg an%@}en{dfgctdforyﬂe foregoiflgyMers whi ch have been

parti ai I y nodifie reacti qn: th conpounds such as sinple alkyl
al cohol s, e.g. g@s&ns c%%ﬁé“@sta&ﬁdf o&d 2RtYRrEdeafynctigpad| so be used.

15 Preferr %Wz@ aiﬂlscmwereaaneenr pairtdally wodified whi geaktion 67 ‘
styrene/ am)(at:l.t‘h & m%o(ﬁgﬁsl )ém%&l %Oglﬁ%H%S%HMX alcohols, e.g., acid
resins esterlfled w1th butanol may also be used
15 Preferred commerc;ally avallable res;ns 1nclude Joncryl@
67 styrene/acryllc ac1d copolymer from Johnson Wax.
Acrylate or styrene/acrylate copolymers, such as Carboset
XL-27 and Carboset GA1250 from BF Goodrlch Co , are also
preferred. SMA 17352 from Atochem, Inc., a
20 styrene/malelc anhydrlde copolymers partlally esterlfled
with simple alkyl alcohols 1s also a suxtable acid
contalnlng co-polymer Other carboxyllc acld containing
”-res1ns that are partially esterlfled styrene malelc
anhydrlde copolymer are Scrlpset 1710 540 550 and 640
25"from Monsanto Chem1ca1 Co. _

It is w1th1n the scope of the 1nventlon to use a
blend of resins. When using a.blend of res;ns_lt is not
critical that all resins comprising the blend be acid-
functional. Whether us1ng a re51n or res1n blend the

30 resin component of the comp051tlon must contaln an acid



Acryl ate or styrene/acrylate copol yners, such as Carboset XL-27 and
Car boset GA1250 from BF Goodrich Co., are al so preferred. SMA 17352
from Atochem - Inc., a 20 styrene/ mal ei ¢ anhydride copolyners partially
esterifi edW095’%ﬂi5't’4n simpl e al'kyl al cohol's is also a suitabl BCRUS02331

cont ai ni ng co-polyner. O her car boxylic acid containing resins that
are partially esterified styrene mal ei c = 11 anhydride copol yrrer are
Scripset 1710, 540, 550 and 640 25 from Monsant o Chemi cal , : I t

is within the scope of the invention to use a bl end of resins. When
usi ng a bl end BE"PEZi A APPrexiBately 20 €9 calpouth45Q|and saves & @HRSssi ng

the bl end be aekénsitiohUtiéhpepature Vbt hesidst NG andlesi s HiRsiredisand
the 30 resin %oﬂ)lonent of ,the conposition must contain an acid WO

95/ 24674 formed is non-tacky, typlcab'tyr/%m 60°C. nunber

of approxi mately 90Th€ Sﬁeéérgéﬂsénéhﬁﬁyfbﬁs9$95€hls 1ﬁ6éﬂ€ﬂ5ﬂ(ﬁ}e
tenperature sufficj ke sure the resist Imforned 1 s

non-t acky, 5(yp?ﬁﬁ?F&Vﬁ‘bBGElﬁ%oﬁlp%f%?ﬁfC c°mp°s°"t3‘-°n|5'n'e Potist sl
emul si ons of tknswnnxnnthenante aEnmmvdea@ﬁnglgpMmﬁmtshnatenal

conposi tions. %Lépolymépo :.é:lq i%&gi[v%m :ﬁl?egtggi c)/ne e‘%&;

phot oresi st ma er| phot opaol nerlze upon
exposure to ac'ééil#ﬁl Eaﬁaata@noan@riaemmsnw@dﬂml@ cres3pladile| e

in the devel opgn ‘éﬁéuaéﬁélobér@om{:i‘éﬂ thftsfé’%ﬂ{lﬂ henel Gddpeeris hd hat

the resin and hot0| nltla% Flé f ITEI’J z,ab,l e conponénts be

cheni cal | y*%ep PXFBtlml AbohRft XSSP nt‘?fé@ HeAE®I9Y bound

t oget her . Ehatapelner { hble[ derpdiémt & )ioks m&yexmllw ydepaatgtien -

methyl styrene] (Lp00hSAELOBE' thi¢ mdy BY SKMPLH T S&Hd together.
Esacure KIP (oligo[4-(alpha-hydroxyisobutyryl)-alpha-
methylstyrene] from Sartomer Inc. is an example of resin

15 and photoinitiator chemically bound. An example of the

chemically bound resin and photopolymerizable component
is styrene/maleic anhydride copolymer functionalized with
hydroxyethyl acrylate or similar acrylate functionality
such as Sarbox SB-401 from Sartomer Inc.

20 Suitable_negative—acting photopolymerizable monomers
include generally, but are not limited to, acrylates}
More specificaliy, they include acrylic and methacrylic
acid esters of mono-, di-, and polyhydrié alcohols; and
mono-, di-, and polyalkoxy acrylate and methacrylate and

25 mixtures thereof. '

Also Suitabie are mono-, di-, poly- acrylates or
méthacrylates which are derivatized from the reaction of
hydroxyl terminated acrylate or methacrylate esters with
mono-, di-, and polyisocyanates, epoxides, and other

30 hydroxy reactive compounds. Specific examples include:



15 and photoinitiator chem cally bound. An exanple of the chem cally

bound resin and phot opol yneri zabl e conponent Is styrene/ nal ei c

anhydri dgo@apgg7ymer functionalized with hydr oxyet hyl FEIy08/08330"
simlar acrylate functionality such as Sarbox SB-401 from Sartoner |nc.
20 Sui t abl e negati ve-acting photopgl yneri zabl e nononers I ncl ude
generally, but are not limted to, acrylates. More specifically, they

i nclude acrylic and nethacrylic acid esters of nmono-, di-, and

pol yhydric alcoh@uhyyamé glydmunqlac&yiatand pol yal koxy acrylate and
met hacryl ate and Al'so suitable are nono-,

i reof '
di -, poly- acrylgﬁgg' ﬁyﬁg hggmﬁQH5§§y%ﬁF8h are derivati zed fronlthe
reaction of ropyiEne glyicod: édagewilages or nmethacrylate esters with

mono-, di-, and OPARARAL R @@m@gya eother 30 hydroxy reactive
conpounds Spe0|?ﬁt exagples I ncl ude EIYQW% 95/24674

PCT/ US95% 02331 trimethylolpropane trlacrylate, 12 - et hyl ene
gl ycol diacryl at &rmmethylolp&blp}alr@@t@bmhtél lﬁ&hbaewlaehe,

propyl ene gl ycol cr, 0 col met hacryl ate, 5
trinethylolpropa%%q& %ﬁgiﬁi%ﬁgpane Pr°%°x§¥F§§tﬁ3F &Bsﬁé et hoxyl ate
triacrylate, trlmeﬂhmhu&nmppempr@ﬁhnsyﬁampoxyhmeehacrx&ayEate

trimet hyl ol propang-j E&n%%hgpbgg Lée tr1 thac%&&ggghylolpropane
propoxyl at e trlnethacry ate S 4t 1 I sphenol |acry
phenoxyafhyl net aERReRCL lacrylag@anedi ol dlacrylate

neopent yl glycolpmemaxﬁeﬂhyl methacrylate,

- hexanediol diacrylate,
neopentyl glycol diacrylate,
‘neopentyl propoxylate diacrylate,

15 _ pentaerythritol trlacrylate,
dipentaerythritol hydroxypentaacrylate, -and
polyethylene glycol diacrylate and mixtures _of'tWO

or more of the foregoing.

20 Trimethylolpropane ethoxylate triacrylate is a
preferred monomer and is available as Photomer® 4149 and
4155 from Henkel Corporation. Other preferred negative
acting acrylate monomers prepolymers inglude'thosé known
under the Trademark Sartomer® 454, 205, and 399 from

25 Sartomer Co. S -

The ratio of resin to photopolymerizablelmonomer in
the emulsions can vary widely prdvided'thaﬁ the dried
photoresist film be substantially tacﬁ¥£ree.' Parameters
that tend to affect the level of tack in the film in

30 addition to this ratio are the T, of the”resin(s),'the



neopentyl propoxyl ate diacrylate, 15 pentaerythritol triacrylate,

di pentaerythritol hydroxypentaacrylate, and pol yet hyl ene gl ycol

di acryl at Lxtures of two or nore of thg-fdeR309-

20 Tr {ZE%/ ol' propane ethoxylate triacrylate-is a preterred
mononer and is avail able as Photoner[err] 1 149 and 4155 from Henkel
Corporation. Other preferred negative cting acryl ate nononers

prepol yners include those known under the Trademark Sartoner 454, 205,

and 399 from 2p LB el of neg%glé%n??ﬁ%em ah@ itﬂe;[l\ﬁagﬁ?nce of

phot opol yneri 7ab| € MoNoNEr 1M ™ i § Can-vary 'y provided
that the driedertayzhadtidivas.fidspardaddys sarnfage-pctive pdddtivesr anet ers

that tend to af{fctrddiged adk Ofe IACKEN dnft Siidn®)i.n 39piaddili, oRnko this
ratio are the T[err] tof t he resi St)’ t.he . WO 957 24674 :
PCT/ US95/ 0233 Fat1lo ‘of resin to p opolymer will)yange romlgygptaﬁa:§ype
of neutral iszi ngp betseyt B0k S0e Meseamound of phototiainiatdirt inesheespeci al |y
surface-active ﬁﬂ?!'! | VLS s 4 t Iélg On méh l.@n
Typi cal |y, the ) éria%o(g)n'ol’fs rlterls]iq-_'tn]?e{o pro (S%gl yrrglFt v(\)/i'}ﬁ_xrtgnge%*'l(reor%nbé%bggt
95:5 5 to aboeETheRE MRn-wakils qemmomentsi.ator in the conposi tion
is in the range of yaRgutuiadodie HUSHopRAYHRE 1 zab1ee ndRlon@irsnag- vol ati | e
conmponent s. . %gﬂe usi ng the phote%pol nmeri zabl e noner . as
descri bed aboeSGHib r?gi‘ﬁé"s'ar F f&S t S o PROFEINLIEARLIE ! e
phot oi.ni t i1at or sSuitable tpladtoihimilavoys £iyv dnitiating polymerization

of the negative acting photoprepolymers with UV radiation

- include, but are not limited to, benzoin ethers, benzil

ketones, and phenones and phenone derivatives and

mixtures of two or more of the foregoing. The amount of

15 photoinitiator in the composition is in the range of
about 0.1% to about 20% of the non-volatile components.

Examples are:

isopropylthioxanthane,

acetophenone,
20 9, 10-anthraquinone,

benzil,

benzil dimethyl ketal,

benzoin,

benzoin tetrahydropyranyl ether,
25 : benzoin isobutyl ether, '

benzophenone,

benzoyl cyclobutanone,

4,4'-bis(dimethylamino)benzophenone,

2,2~dimethoxy-2-phenyl aéetophénone ’
30 dibenzosuberone, and



of the negative acting photoprepolynmers with UV radiation "~ include, but

are not limted to, benzoin ethers, benzil ket ones, and phenones and
phenone dgpioxadehryes and m xtures of two or nore of thediyswgeissg. The |
‘anount of 15 photoinitiator in the conposition is in the range of ‘about
0.1%to about 20% of the non-volatil e copponents. Exanpl es are:

I sopropyl t hi oxant hane, - acet ophenone, 20 '

9, 10- ant hr aqui none, benzi |, benzi | di net hyl
ketal, bgr#ethyl-1-[4-met }ﬁlthb@ﬁﬁéﬁjﬂl}eﬁl spimany!

et her, 25 benzoi n |sobutyl enzophenone,
benzoyl cycl obut anone, propane 4 4 -bis(di nethyl am no) benzophenone,

2, 2- di met hoxy- 2- phesgk uhechpaeaoueefem in the presdmbenwnsmhsmmnereand
WO 95/ 24674 water-soluble or w?ter dlSPEﬁ % % %g% 9&£0£§
2- O 2 nDr |no

- 14 - 1-[ 4-
propane. = bases. Ba§€§fﬁﬁFéﬁ HPéeﬁséPEluéﬁ ?ﬁbab%e§% |ﬂ%% 1dﬁ Gre

wat er - sol ubl giehiuat nydﬂbﬁmdésabbdwmrﬁparexﬂde | npoeasstuk Ipaesxide ef erred
yaroxt do. porBesPhkeRE Resalcbties dry dprurebin BpENUSASy 00 1T
because theyprov1deodedeadk1fgmngfgndgaahﬂbhnckbn@cﬂrmqp;ﬂn@erime&hen t he
dried film dgﬁgﬁrfﬁiﬁferathgrbﬁ§§fekgﬁiédﬁaégsnfﬁcluée amines. It
10 1is possible to use neutrallz;ng_bases that are mixtures
of two'or more of the alkail metal salts ahd amines The
amount of base whlch 1s used in the photore51st emulsions ‘
of the 1nventlon is that amount which is sufficient to
neutrallze 22% or less, preferably about 20% to about 5%,
15  of the carboxyllc acid groups on the. re51n That 1s, the
.amount of base used is no greater than about 0.22
equivalents per equlvalent of acid, preferably about 0.05
to about 0.2 equivalents per_equlvalent of acid. It is
also possible to use mixtures of two or more bases to
20 neutralize the acid groups. N |
In addition to partial neutralization, non-ionic
surfactants are used to promote a&equate Storage and
shear stability in the photoresist emulsions of the
invention. Suitable surfactants are non-ionic,
25 surfactants having'poly(ethylene-oxide) ("EO") segments,
wherein the ethylene oxide segment is repeated at least
four times. In particular, for improving shear '
stability, alkyl phenol ethoxylates, wﬁere the number of_
moles of ethylene oxide in the ethoxylate chain 1s
- 30 greater than about 9, are preferred surfactants.



TO is possible to use neutralizing bases that are m xtures of two or
more of the alkali metal salts and am nes. The amount of base which is
used in th@o;yggg‘p,r‘em st enul si ons- of the invention is thegusyspes3t wWhi ch
i's sufficient to- neutralize 22% or |ess, preferably about 20%to about
5% 15 of the carboxylic aci-d groups on tllge -resin. That is, the

anmount of base used is no greater than about 0.22 equi vaI ents per.

equi val. ent of acid, preferably about -0.05 to about 0.2 equival ents per

gqui valt ent2 Oof @&ﬁﬂalctdrlt'iéh%fe' usdcP QP QS idiurito dfsawasig&t or.as ct@f abwttor | nor e
ases (0] ne all Ze AcCl a n 0 artil a
neutral i zati onﬂ} or’P‘T%qﬁ ag!{j?g* tbto}r%t st°atal,pcﬁ’stec?r%t %r%’h’& g"

storage and sokiwmw stability in the photoresist enul sions of the

i nvention. Suitabl & Ny i fact S  havi
pol y(et hyl ene- oxi de "ﬁ%ggé%%ﬂg §Mrrl‘girﬁ}ls tecarbéll%!r_)l tr%iﬁld%h ?ﬁne 2% g@g
segment i s 5repiddideedtt ddte follawimgtines. In particular, for inprovi ng’

shear st abl i tyrhélldwitdaherweﬂépm Atdfoxyiatied ke wmemof

nol es of et hyl ide in th 0X te c is 30 greater than about 9,
are preferred %‘{}r té’i‘%ﬁltasl” ols ’Vﬁlégi ?:}.rb de:
PCT/ US95/ 02331 Triton X-705, 70 EO unitsl5HLB = >18%urfactants are

used in an amount of abopt; Q.1 )%—?10?),0%0 EO ujnq.qé’g g&fBer_atg_l Y. gabout 0.5%to
sol 1 ds. .

about 5% of the enul sion ) tants “Whi ch are
sui tabl e ificl ude, but arBHen X4304H.t &P EO t‘%’é-tfsol R fgl7-3, and The

Triton X series of ethoxywaid sectod pleyd o unidlsetisy =aligalsal s from
Uni on Carbi de: The Tergltol NP series of ethoxylated nonyl phenols
from Unlon Carbide is also suitable and includes: '
Tergltol NP-70, 70 EO units, HLB >18,
15 Tergitol NP-40, 40 EO units, HLB = 17.8, _
Tergitol NP-15, 15 EO units, HLB = 15.0, and
Tergitol NP-10, 10 EO units, HLB = 13.6. |
The Pluronic series of ethylene oxide/propylene
oxide block copolymers from BASF are suitable surfactants
20 and include: '
Pluronic P-105, 50% EO; HLB = 12-18,
Pluronic F-127, 70% EO; HLB = 18-23,
Pluronic P-104, 40% EO; HLB = 12-18, and
Pluronic L-35, 50% EO; HLB = 18-23.
25 The Tetronic series of tetra functional block
copolymers derived from the sequent1a1 addition of

propylene oxide and ethylene oxide to ethylenediamine,
from BASF are also. suitable and include:
Tetronic 908; HLB = 24,
30 Tetronic 904; HLB = 12-18, and



Triton X-705, 70 EO units, HLB = >18, Triton X-405, 40 EO

units, HLB = 17.9, 10 Triton X-305, 30 EO units, HLB = 17.3, and
Triton X-100, 9-10 EO units, HLB = 13.5. The Tergi.t ol eries of
et hoxyl aV&PSR8#$| - phenol s from Union Carbide is also ‘5"’9593{0@3 nd -
.includes: Tergitol NP-70, 70 EO units, HLB >18, 15

Tergitol NP-40, 40 EO units, HLB = 177816 - Tergitol NP-15, 15
EO units, HLB = 15.0, and Tergitol NP-10, 10 EO units, HLB =
13. 6. - The Pluronic serles of et hyl ene oxi de/ propyl ene oxi de

bl ock copol yners fromiSkZerdce 704 'tégﬁk‘sﬁ Brants 20 and i ncl ude:

Pl uroni c P-105, 3ifEQond1Bsuitabl® surfactants arePW&t&BanFngiA 70% EO,
HLB = 18- 23

. Pluronic L- f§°“5&&ﬁ§8 qqﬁgor5%§%%3% B & thy&%ﬁ%&#g??@ 8;%88323 tetra
functional isineciche chtmo}nﬁNs Sexiiegad fnrparrmmsoquerpnm al sgudesi of of

propyl eng Oétﬁﬁrl@i&-@ﬁﬁde?%@d%@t‘le olf0 sQ%Qﬁbﬁ%e@héﬁﬁthatﬁg aﬁE@»ﬁb@éSF are
al so suitabl e .and incl Tétront ¢ -908; B =24, 30

Tetroni ¢ 904 Migtyres; »: 183“15@8]’1"-‘ S“rfa’ﬁé%ﬁzﬁéﬂa so' be used
PCT/ US95/ 02331. Photoresist emulsions of this 4inténtion can be

Lo [P4paeie 1 Mirecr o snAlil NGSIERUbE S hoct ante aTe
and the Wt eheslorsisisdr sedutiosm \Whish edtper afsshese sechnianpseds- oxi de
adduct s;19f Sl dHiissahdl v dehidl %QJfQ':x.%lent part:.cle size reduction
so as to obtain a storage stable emu151on We have found
that by partlally neutra1121ng the ac1d—funct10nal resin ‘
during the emu151f1cat10n process the eff1c1ency of the
emuls1f1catlon process is greatly 1ncreased That is,

15 for a given set of process condltlons the’ average
particle size of a partlally neutrallzed emn151on will be
51gn1f1cant1y smaller than that of an unneutrallzed
emulsion. As the neutralization level is increased, the
particle size Bécomes'stili'smalléf. This increased

20 emulsification efficiency may be due to the creation of

' polymerio sﬁrfactant-(partially.néutralized resin),
thereby increasing the total level of available
surfactant (conventional + polymefic)'avéilable_to
stabilize particles. This éfféotzoan be'extremely

25 advantageous as it may allow lower 1evels of conventlonal

| surfactant to be used. |
Another benefit derived from this iﬂcreased
emulSificétion“efficiencY is the ability to use less
solvent and/or water dhringithe emhlsificaﬁion process,
30 thereby addressing environmental concerns fegarding



M xtures of suitable surfactants can al so be used. Phot or esi st

emul sions of this invention can be - prepared by direct or inverse

ermul si fication of .a phot oresi st solution. Wth either of these

t'echni ques WO9467¢s necessary to obtain sufficient particl FEEPBEFction
so as to obtain a storage stable enulsion. W have found t hat by
partially neutralizing the acid-functionall7esin during the

emul sification process the efficiency of. the enulsificatron process is

greatly |ncreaseq That i.s, .15 for _.a given set of -process conditions.the
aver age parPlVieR tsiepd S5 ons, an6; #NEYINe GPREMMPEHCR | WhER RFePaping
significantly simel lemulisianst byt ddfrean uanenbé&bezeﬂuls1feeatsbﬂnof &s the

neutralization] l: IS | arti si.ze becones stil
Ol or ihi o SeliRadet o Ut el bl ior cBRbbRERERSLACOPEENTS T e
creation of sodyepter thes amoyotant Epdvens kp neet Lal azkeyresin),

t her eby lnCSea%bﬁ%ﬂd@%dﬂydﬂ |Q%%'l@§saﬁéibéﬂkeused Sﬁﬁéaﬁéfgtv1sco 8

(conventional + gy rl%% avai l ﬁg& st.abi | |ze gartlc es. . _Thi
effect can be &R gé8§§ sELpCtIUGLY LBuAF oRRY ?é@b?@ of
conventional (i surfaMEaahrgerbehaspdrtlcle s1zeAnotmnﬁsbehyfparﬂsaIY?d
fromthis incr i_f o] ficiency.Ls the abjli

| ess solveﬁgﬁg% 121%§u§% d&%?%% ?H%R%ﬁuF§u$¥&gic8ﬁlﬁ?ot%§ ng%cg

t her eby addres§ﬁn§h@nﬂFW@nNéﬁpauscgnégtngnrsgarbengounterachﬂQSI2ﬂ6ﬂﬂ
PCT/U595/02531preferred that the o @Enlc solventlﬁave a lowSBbYElhg

iroot or | nvePSantn FEeHACRbIg gt haghet EBap: 198 eegmésﬁﬁﬁli'rgé‘fs?y
conponents i n trgderred, solvents are toluene, ethyl acetate, diethyl

ether, methyl ethyl ketone, methylene chloride,
chloroform, carbon tetrachloride and mixtures thereof.

15 Even though a certain minimum partlcle size must be

 obtained for adequate shelf life, it is not necessarily

desirable to obtaln the smallest possible particle size
for other reasons. For examplé, the application rheology
of an emulsion system is affected by the average particle

20 size. It may be desirable to obtain an intermediate
particle size in which case several of the emulsification
parameters must be balanced (e.g. % neutralization,
surfactant level, and solvent level).

A number of variations in the order of addition of

25 the photoresist, organic solutioﬁ,'water, surfactant and
bése are possible. However, some are more preferable
than others. For instance, while it is possible to first
form a water-in-oil emulsion followed by inversion to the
final oil-in-water emulsion, this is often not desirable

30 because the intermediate emulsion may paSs through a very



solvent, the anpunt of solvent to use is a key 5 consideration. The |ess
sol vent used, the nore viscous the solution, and the less effectively

it is emylovkshiéd (i.e., the larger the particle size)pcrivsssmn2izy
partially neutralizing the resin during emulsification the effects

of the nore viscous solution can be caugpgecacted. It is 10 preferred that
the organic sol vent have a | ow boiling point (preferably no higher than
120 degrees O). Preferred, solvents are toluene, ethyl acetate, diethyl

tet Per herEt hﬁhs@ddibé slt@'g@'%ha@tﬂsyaﬁ.'fﬁl%ml@f *t@eprocesgm Olf[ﬁf eh&kecCar bon -
etrachl ori de _an res ' u ain mni mum
particle si Z&8SnTst ﬂﬁ?lﬁ eﬂﬁ%? tPSP 8Ee&8§t8%§ﬁ8FP53FF ﬁPEFg Thot
necessar|Iylnto(WanemaMnden)admnaU1omhmaywbblpsbfpaabﬂble pabtheke si ze

for Other ! eaaa)d O DR <2 ARG BLRRSENTE! Bk eactafl an emut i on

systemis af y t he ‘average ,partic e desirable
to obtaih aP oxder of itdog .si surfackanss @d&ébgepéﬁﬁﬁdof t he

emul sificat u@n the wwe&f@zqros; sthlmnbaha&@:e@heep&ot%regabtal i zation,
sur f act ant and .sol nt r of variations in

t he order. oF §&5Ptfbn ﬁ%ﬁ@Fe?P&Ptl8Pg§ﬁﬁ8rsBPuﬁﬁﬁﬁ 9vat er,

sur fact ant an¢h.watbasecar@opasaﬂﬂbd tHoaeweudesemalsnennDrEtpnsferable

th th f
warer i mor P sdlaoanaa? % %&‘ by't?‘ﬁbi’ﬁg?%?‘?%% (5], beBferapiiohbha
emul si oA t HioRics lomgne pediviigtbylepepoxided bReernt er nedi ate enul sion

may pass tf”éﬁﬁﬁ&dtdﬁﬁos), 1ntdWQh%5M%i6§4prlor to the addition of
PCT/USQS/OZ% Vi scous stage

Lhat T di f PRI TSedEs SOLI iPRedB the £ASES OB PAEE S si {1 cat on of

t he photoresmmﬂswﬂumaumon Similarly, the base can be added at
different polnts 1n the process of maklng the emulsion.
15 If it is placed in the water prlor to addition of the
' "photore51st solutlon the resulting crude emu151on may be
less eff1c1ent1y commlnuted resultlng in a larger
particle size emulsion. _ It is most advantageous to
partlally neutrallze the emulslon after all of the other
20 components have been comblned but before comminution; in
thls way a much smaller partlcle size emu151on will
result _ _ .
' Another method for formlng the emu151on is by first
formlng an emu151on of component (a) by standard emulsion
25 polymerlzatlon technlques A typlcal emuls1on '
”"'polymerlzatlon is descrlbed in U.s. Patent No. 3,929,743.
Sultable polymerlzatlon 1n1t1ators 1nc1ude free radical
generators ‘such as peroxy dlsulfates- and persulfate—
1ron-blsulfate or metablsulfate systems. Detailed
30 techniques, methods and condltlons for emulsion



into water under agitation may be preferable. Another variable in the
emul sification process is surfactant 5 - pl acenent/order of addition. '
Sur f act ant W@8%2464 p| aced in the water prior to nixing RFTPSPIE3SL
phot or esi st solution, in the photoresist solution prior to m xing
with water, or post added to a crude emutstdnr It is advant ageous to
pl ace the surfactant(s) preferably non- 10 ionic |long-chain

pol y(et hyl ene- ox hﬁ@? haseq . surfactantés) into-the water prior to the
addi tion of  POLYEeSAZALiey aresgegrrikefdnipng- MscBhbllmgyery Textbook

emul f] i ficationof Boliyimet )Sc.lbhe'ebawsi1é§cnIhEe:fadd£énﬁé INew g!cﬁ:ﬂer ﬁméd poi nts
I n the process ng Lon. 15 _If Lt_i aced_in the water
prior to addltﬁgﬁlga F BBQ phS# gsrs#mgéfﬁ?Foﬁ°€%§eF%§%F%$ng crude
erul si on may béInterssssnsEfPubémsh&rsonﬁnquteu¢Wr%@nktl9§ﬁlr1andeﬁgdm

particle sige ng!kéhronKlnEttzb% anat méGHQHEQ‘HEOU? Obalmerpéééiéz‘ﬂ Wol. 1
neutralize the enuIS|on after aII onent s have been

combi ned but béf8reP¥oRmEnufRBNl Fﬂ) Tpﬁl§eﬁﬁ§tépﬂu%%t§ﬁa$?%ﬁakﬁﬁt|cIe
si ze enul si on weklin partgslkek. which wouldnebhstitttdodesi (& oHothde

emul sion is by _fir o formng_an,ewul sion of . onent ( by andard
enmul si on 25 ngfﬁé%Fz FPSﬁtﬁsehﬁﬁ8&§%9n-A g?ﬁ?ﬁggggﬁuﬁgfbnag)' (3}’
pol ynmeri zati onand deicrcabebei added. iraacaubilequen29ter by simslet abl e

pol ymeri zag ongisgishigat ors include free radical generators such as

peroxy disul fates- and persulfate- iron-bisulfate or metabjsulfate
systens. Detailed 36Uitabhfi GeRmerqipfiysavaylablai 12bhces oin ®i on
WD 95/ 24674  Neocryl® CL-340 (40% solids acrylic PaH&XSOSHEAREr of

- 19 - PRE¥HE haRha2ByiheedCRGE  Pedct-Pibte Vind! hb CRY ELary i POOK .

acid), available from ICI Resins U.S. This latex has an |

15 acid number of 145, T, of 94°C, and Mw of 15,835. Another
suitable latex is Acrysol® I-2074 from Rohm & Haas Co.
(46% solids acrylic latex co-polymer of
methylmethacrylate, styrene, methacrylic acid). This
latex has a T, of 138°C, acid number of 160, and Mw of

20 5,600. _

Wheh using any of the above-described methods for
prepéring the emilsion, the amounts of (a), (b) and (c)
should be an amount sufficient to provide a total solids
content of the emulsion generally in the range of about

25 1% to about 60% by weight of the emulsion, preferably
about 30% to about 50% by weight of the emulsion.

Thickening agents may be desirable depending upon
the method of application. Suitable thickening agents
include, but are not limited to, hydroxyethyl-cellulose,

30 associative thickeners (e.g., Acrysol® RM 825 and Acrysol



of Polymer Science (WIey-Interscience, New York; 2ed 1971); K. Boevy,

et al., Enulsion Polynerization, (I'nterscience Publi shers Inc.; New
York 1955); and G M 5 Dekker, Kinetics and mechani snms of polynerization,
Vol . 1 WO9R#T4hy G E. Ham 1969). The resulting |atex cHAFEYHIZSL [osjp
particles which would constitute resin (a) of the present invention
emul sion. Conponents (b), (c), (d), = <&nd (e) can be added in a
subsequent step by sinple 10 mi Xxing. _ Sui tabl e commercial l'y

avai l abl e | at | ces i ncl ude Neocry Q[SU{ CL- 340 (40% solids acrylic |atex
copol yner ofRM 203ft RNadekahls Vizame RAhm - Haas)| adadhsd ayvst H@-geryl i c

iZISd) i avai| : cghiftféﬁn |a@aﬂg&m§ i}fi‘% L8 o?cﬂe?\t e?}?lﬁ.%k@i‘ll ta@@rﬂsrupber of
err] O err an 0 not:her sui ta atex is

Acrysol [err]®% 2‘3’&’4" 4@!’?{ ﬁbﬁﬁd\mq—lag%e EPulsions; dg an Epount ¢ %

Icot pol Krrer ca_ln@ljout Owﬂ}%ytlmtabtaneadloﬂ af sﬁharcdqmemrs:&iadsyguoc am:clé)zl(g:érhggo

atex hag a 0 :

When usi %g anyfio theA ﬁ%ﬁescr@%%@q&oﬁt el q%r é"?gr“f&ngz t he _
enul si on, | the amffher Gadihivespmamnalso be 11’*9(46151 H& &Freanount

suf fi ci ent tghaiopedhst dnildidp) i djependﬁ'@’\tt@ﬁn Q:fhet RaddBivEsorseaer al |y

:ope} gtraa[)iagg f;g%ﬁ”:t 25 1%t &ﬁa:b.out c%);/ﬁ\%weleg %he .erul_si on,
Thi ckeni ng ae;mﬂtsl.omyfdmn:mg crtmpcmeimsemr nheyp@an be widdlade afderof
' ?gpl L;gtrlclg;);et ylé@g%%sﬁége%é%ssom ative S’t%%ne?séa} e 2& ylsijlm[ Ea(ra?]
RM 825 and ,qg;;ci,lg.tge, but angHnpyy dfgited to, coalescing agent
PCT/ US95/ 02%&abilizers, defoamers, pigments, f'loaﬁalds and adhesion . (
promoters. Commerc:.ally available stab:v.l:l.zers for '
négatiire photoact:.ve photopolymers include hydroquinone,
15 -methoxyphenol pyrogallol, 2,6-di-t-butyl-
4-methylphenol and phenoth:.az:.ne . Avallable plgments and
dyes include any of a w:.de variety, e. g ’ Neopen
Blue 808® from BASF. Su:.table coalesc:Lng agents are
glycol ethers and esters such as PM Acetate® (p:_opylene
20 glycol monomethyl ether acetate) from Eastinan Chemical
"Co. and Butyl Dipropasol® (_dipr’ép;?lene glycol monobutyl
ether), Hexyl Carbitol® (hexyloxyethoxy ethanol) and
UCAR® ester EEP (ethyl 3-ethoxy propn.onate) from Union
Carbide Suitable film aids :anlude Byketrol-WS from BYK-
25 Chemie and EFRA-LP 7022 from EFKA. Suitable adhes:l.on '
promoters include benzotr:v.azole “and carboxybenzotrlazole
Wetting agents include Dapro W-7'7_ 1nterfac:|.al_ tension
modifier from Daniel products. ‘Wax additives include
Paracal 802N wax emulsion from Hercules Chemical Corp.



RM 2020, avail able from Rohm & Haas), and clays (e.g., Laponite,

avai l abl e from Laporte). Thickeni ng agents are typically used in the
emul sions in an anmount of from about 0.1%to about 10% of thickener
solids to SNQIOSR4M45 solids.© A preferfed amount is about ®CTEPYOZBHut

2. 0% O her additives may al so be included in the - phot or esi st
ermul si on. .Dependi ng upon the additives osed, - the additives nay be

i ncluded as one of the original enul sion form ng conponents or they can
be added after 10 the emul sion has been forned. Suitable additives

i ncl ude, but are notPahtiialemeusraddgosdonngiagba smulsion: 48 pj geikical

def oaners, pi greidtor fﬂrp\geﬂﬂt(i%ga%ea%%‘ﬁeﬁﬂ shearPE@EBERL Sy ifRogR@rCially
avai |l abl e stabil,i zers for n%q_%t Jdve % act.ive hot opo% MeES, i ncl ude
Aictonas 1ohE 0k [HGe, 1oVERRion.p PYFE

hydr oqui none,
4- met hyl phenol m:tqdiamatmcamorfe theAeaulsiloaspimgyebesagadmplisleds i ncl ude

any of a wde \ariRly p&dt ’to[glg g orbl e§0§m{1ﬁgq‘fﬁé§ElonSH'ft #hte

coal esci ng agents ar e | ethérs an esters suc Acet at e
(propyl ene 20 @Wemt Whene Prepaxddgatde PROFPESSLAENSPHAFLCRF

Co. and Butyl Byraipesed niilyididationgl eolismaeehraple to @iBsblveHexyl

3 ethoxy é?iﬁ?' °§%i>e‘ Rl on® ¥ (5)ad% an PEBPBLF, FREFRS PREPRde
Byket rol - W8 frdm Etﬂ(klsﬁEfldatamrevartdh BRiKerl And02embouenEBKAd) 8udt 480 e
adhesi on qﬂg% qﬂsF%$n Cc 8 t peazpke.

Wet ti ng agents inc uéaﬁ§§%() |ntef?iﬂ#&ﬁ§9%95|gbaﬁﬁgggag ?Fe?ﬂ rom
Dani el product Pasendn dhe tql'-i%aénlcnél oj@tion cpptadpingogRERAReBES| dRdn from
Hercul es Cheni c@gd) GHP- (c). In \¥ROY12Aative, the base may be added

PCT/US95/ 02331 | the water phase during the emuizification step. Post-
neutralization by addition of the'base_to the comminuted
15 emulsion is also within the scope of the present '
invention. It is preferable to neutralize the emulsion
after components (a), (b), (c) and (d) are combined and
before comminution.
In one embodiment, the present invention provides a
20 method to effectively coat and selectively protect
' surfaces by applying a protective coating on the surface
and then selectively processing the coating so that'only
certain portions of the surface remain coated. This is
- particularly useful in the electronics industry for use.
25 in the production of circuit and wiring boards. Such a
method comprises: | '
(a) applying to a metallic surface a coating of an
aqueous emulsion comprising:
(1) carboxylic acid functional resin;
30 (ii) photopolymerizable monomer;



Partial neutralization of the emulsion is a critical factor in'getting

the proper shear stability in the phot oresi st conpositions of the
invention, Partial neutralization of the enulsions na¥ be .acconpl i shed
5 either PPPYH6(4 - during or after enulsification of the CT"W?’G?Bsi sts.
When preparing the photoresist enul sions by direct enulsification, it
I's desirable to dissolve conponentg-%%)T (b) and (c) in an organic

sol vent prior to emulsification with water and conponents (d) and (e).
10  Neutralization pay, be acconplished by addition of the base in the
organi ¢ sol ution coﬁ?égﬁingprHEEHéﬁ%ét?E),- © (b) and (c). In the

alternative, the bas¢iwhy ba bddedselected! beomabdLgaRi@séndUihdBgdhEc

enul sification step. Post- base euga&Lﬁza{fon b -addi%ion f the base to
the comminuted 15 emul sion Pa-ar&o Rt M- THES sEBPESSF7 (3R pr esent
invention. It is preféVabl enpn-henicasurfactanencodtaining after conponents

(a), (b),s(c) and (d) are Cﬁ&?&@éﬂhfﬂéne-oxﬂééPrégéﬁﬁ%%ﬂ“ti0“- In
nmet.

one enbodi nent, the pregent.lnventlon rovj des, a od to effectively
coat and selectively pVBBEGER ComRenentss (bl - bbyl AF RreseRkcive coating
on the surface andambentseseffivibént ptoasssvide tApORd+&Ei $© t hat only

certain portions of th ce.r ' d Jhis is ~ particularly
useful in the electronggégi%gug riig%ﬁmggiiggci?PffEF?ﬁoductiOn of circuit
and wi ring boar ds(bPBucexposing nsatdcphoberéeésist coating tq¢actimpiging to a

metal | icisurface a coathdga®ioRNin an image-wisé oif Mo ON conpri sing:
(i) carboxylic agiﬂnfunctional'reﬁiéé 30" . (1)
phot opol yner i zabl eShonbBFFSing saiqyepesed opating in a developer

PCT/ US95/ 02331 to develop an image on said metallic surface. ) (
To obtain a photoresist coating on a metallic

- surface, standard coating techniques may be used. For

15 example, the photoresist emulsion may be applied by dip-
coating, spraying, screen printing, etc. It is _
preferred to apply the emulsion to a metallic surface by
roll coating. .:___ o

- In addition to advantages of increased compatibility

20 with certain additives and greatlydimproved~shear
stability, partially neutrélizing-the~acid functional
resin in the émulsion at 22% or less provides a
relatively low level of viscosity in the emulsion. At
the higher level of neutralization, the viscosity may

25 increase substantially due to solubilized resins in the
continuous phase of the emulsion. The rheology, e.g..
shear thihhing_or thixotropic characteristics of the
lemulsion, may alse be adversely affécted-by’a highly
neutralized dissolved resin. In addition, the lower

30 level of neutralization, i.e. 20% or less, allows the

“



S22 - (iii) photoinitiator; (iv) a base

sel ected fromorganic and i norganic bases, and m xtures
thereof; a (v) non- |on|c surfactant conta

poI y(et hyI gﬁ‘é’%{%‘a‘b) segment’s wherein corrpon?ﬁﬂls?ggnfl V)
are present in anDunts sufflg'ent to provide a photoresi st
coating on said netallic surface; %bf exposi ng sai d phot or esi st

coating to actinic 10 radiation in an i mage-w se fashion and

(c) inmrersing s osed coatln e p el op
an i mage on sai %‘uq'sq%ﬁ e 55 fcé’élé: cRated \é°T8 gﬁ?ﬂf‘ﬁ Beﬁﬁ‘B’PBr%E E? %‘éﬁtl ng
on a netal lic witheuts é:(h@, egudsdand obsatiniggt enhampuastiaglby bigh. For 15

exanpl e, the pgqg@agyéy.enulsion nay be applied by dip coat i ng,
sprayi ng, screen prlntlng, etc, preferred to aggly t he emul si on
to a netallic surfadd By W911r3PPW@o§P| &053 skilledf fn gBet ppR Fhat

advant ages of ithey eadedgeomrabilliiltyt vE2@nWekilgebhaie ddfenti¥ns aﬁdtnéeatly
i nproved shear e_acid fu ona

bi |.i al l.y _neutra |ng t
resin in the eﬁﬁ%ﬁﬁﬁ?z %féédﬁgéFé§?t6¥8vaﬁe¥eg as FﬁFSFPs I§af mf evel of
viscosity in tisqchmassitempesature and hhgmepaﬂeeaV1UbnmentualSmallon t he

viscosity may %:'éft’l@l%%sQ<S‘ib %%h%' ﬁ”%ot Qeﬁzgléﬂbbthﬁ%‘ &E§b€§sﬁa t he

conti nuous phase qf the enul sign eo oqy, ear thinning
or thlxotroplca@W&P§§t@F@ﬁﬁq§§¥SPa@héett11§ﬁu Pofo ﬁh? gffechbe afversely

af fected byoa Ingiwan motd\di.al u@@edﬂ pagkiedesetbd. 11 Aiageh) i whllt he

| over 30 IeveI %Pt%%€ET§”a%% of &n %%% %theaithlhlgﬂg Elme frame
of typlcally desirable shelf lives for emulsion based
products (1 month to 1 year); this precipitate is
sometimes redispersable but is always undesirable.

15 Viscosity of the emulsion may play an important role in
preventing or slowing the settling of larger partlcles
Consequently, factors such as percent solids of the
emulsion and the presenee of thickeners can also
influence storage stability. The photoresist emulsions

20 described herein are optimally stable if the D(v, 0.9) is
less than about 1.4 microns, and preferably less than
about 1.0 microns. By using the technique of partial
neutralization of the acid functional resin and addition
of non-ionic surfactant(s) containing poly(ethylene-

25 oxide) segments such particle sizes are readily

' obtainable as is demonstrated in the examples discussed
below. '
The photoresist coating is thereafter dried to
provide a contact imageable film layer on the metallic
30 surface. Drying may be accomplished using conventional
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- 23 - enul sion to be concentrated to a higher percent of solids.

W|thout sﬁ%’ sion obtaining an inpractically high SuxjobIs1
Wb%nom to those skilled in the art that 5 the storage stablllty

IS we

of an enmul sion i s dependent on the - Barticle size distribution as well

as external factors such as tenperature and chem cal environnent. Small
particles (< 1 mcron) tend to remain stably di spersed agai nst ' '

gravitationgdrsgid d élﬁsxﬁ %so ”iﬁ‘:uf‘évfcf‘i:“ ol %Qloﬁr %‘é“'li”h@%ﬁ?@on z-arger

particles (>>"1 mcron sett out of an enu W t hin
the tine frameombingticmthanepiiaay &s éesaaaﬂolﬁ \'F@slf‘é'-i’-’eéﬁﬁl §|hen based

product s (1 ely dpeled/ My il S HREWRILUL Higher b 00°F

redi spersabl e "but” i s al ways un Ity o e erru sion may

pl ay an i npcthauid ke @vqided as é\kﬂmarig-ymn@mﬁdnyotlmegetzﬂtﬂ-ng of | ar ger
particles. voldedSiOHSY Yof S contidemS ﬂﬁ%%%u@l | §3~Ahgt he

enul si on and the presence of thickeners can also. nf l.uence storage
stability. TeEgsrAtIRes dresamihsn@bont 3SICF pre nseéenrade optinally

stable iT the rgbféll‘} 2 pr%toreéfs'izs IR LrRP QA mbt: %1’“0‘? %?utaméOBFlef erably

| ess t han ue o artia

ut "1. sing the tec
neutral i zatit¢h %?m{the% dm&hﬁ%e%e% obtaizned p(?,,J,owz.ngof non-i oni c
sur f act ant ( YenetlaidE Rty W lathargy. 25 oxi-de) segrrent s such particle

sizes are readily, obtq: nabl a nstr.at ed | the .exampl es
di scusséﬁ belF=e ?rﬁ% &%@%D&es&g SH§ = ﬂ‘gr S%PE'P dried
to provitde a;:unmucaciaduaig@ablm fan rimageewise tfashienal | Singe surface.
Drying may b agaarldcahie ‘ﬁid&ﬁé‘l‘éﬁ‘ﬂ%t hfo%hers are being used the
image-bearing transparency used is such that the coat:.ng
on the metal areas to be protected from the etchant bath
15 are exposed to the radiation. '
Radiation used in the present 1nvent:|.on preferably
has a wavelength of 200-600 nm. Suitable sources of
actinic radiation include carbon arcs, mercury vapor
arcs, fluorescent lamps with phosphorus emJ.tt:Lng
20 ultraviolet light, argon and xenon glow lamps, tungsten '
lamps, and photographic flood lamps. of these', mercury
vapor arcs, fluorescent sun lamps, and metal halide lamps
are most suitable. The time required for the 'e'xposure
will depend upon a variety of factors ‘which include for
25 example, the individual photoactive groups used in the
emulsion, the proportion of these groups in the emulsion,
the type of light source, and its distance from t'h'e" '
composition. Suitable times may be readily determined by
those familiar with photoimaging technigques. '

y
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- 24 - dryi ng techni ques. However, convection or IR heat i ng or a
‘conbi nat i ogyg &plupRf may be desirable to increase the g

Dryi ng tenperatures higher than about 3Q0[err]F ° .should be av0| ded as

t her mal | y-i nduced pol ymeri zation or 5 Volatilization of some conponents
may occur. Drying tenperatures | ess than about 250[err]F are
preferred. Generally a photoresist coati ng on netal of about . 0001

to about .002 inch gk ChkOGs of water and
drying. 10 Subs quentlfo éfﬁ'gé%d photm;;e% st sfrface |s exposed to

actinic radi at?oheF LT Ws@f%lwu@ iRfe the yasdm.v&hect i ng
phot or esi st s rpnotepslymer kend phetsiyd 1 produtids- ke mg, tYeaRgpar ency

used is such t on the netal areas, to be ro cted from
the etchant b &%&T&@gar eaéeéﬁ]osue%l FEEIE RAURS d’n @ base. RE'I used
in the preSentof mydpasenter Brablsalt, drad henee ecdngiil ice meoo nm

Sui tabl e sour cesg@f GE b1 a(ét‘_jj'. é?emglq

vapor arcs, fl u:t)?resscent:b o ‘?%1 &%osﬁdlﬁgzg%{t%ér% Eﬂ \% ol et
light, argon atfl SESAFRDPE H%QJr’rﬁ%“t"é'h are 4o,%s remeyschafsgraphi c
rooF Ihalrrpz lﬂradtmtmomnrwrpreferrﬁor sa,fas,ba‘glworgbiwﬁon?uaﬂeﬁrrps and
netal halide ar t e e.ti ui,r or,.the -
_exposure qg %ael]e’ﬁ &é(}lr?éa \%gr%e rLa@té)rge g‘?&cl SO, PTo5
exanpl e, tYe .mwm }W&Q}atdemgr&nhm&amaed Mttelxedevelepniealton,f t he
proportion of gWhe @umﬂéatﬁe Qn, ttﬁill% t%Re Oh# Bk 1RQUr ce,

and its dlstance fr - 05|t|on tlnes may be readdily
det er mi ned by %% ‘?1%%‘% ’?%rﬁar‘?la"l’twfi @%d%%% ng &I hes image
: resulting from development selectively coats the
- substrate and the imaged metal surface can be left "as
15  is" or further processed. ' _ .

In a preferred embodiment, the selectively coated
surface is copper laminate and is further processed to
prepare electrical traces for circuit boards. The copper
surface layer can be laminated onto any suitable support

20 substrate such as paper, epoxy glass reinforced epoxy,
polyimides, polytetrafluorethylene and the like. As
mentioned above, the processing step taken would be to
process the copper surface in an etching solution.
Etching solutions that may be used to remove the

25 uncovered copper metal after development are known in the
art and may be varied according to the nature of the
metal surface. For example, with a copper surface, an
acidic solution of-ammpnium persulfate, cupric chloride
or ferric chloride is usually used. Another cupric
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- 25 - The devel oper used in the present process is

sel ect ed weegh4hyg to the nature of the resin, the kaMﬁi and
photol ysis products, and may be an . aqueous or aqueous organi c sol ution

of a base. The use 5 of a base to formpg salt, and hence solubilize the
fracti ons of photoactive photopol yner or resin renaining In the areas
of coating which are to be renoved after irradiation, is preferred.

Such basi ¢ Sehlird@e @tehing soluRieRl k% HRBIU! 2GuR5Us! AmABANtm3. 0% by

wei ght sodiu ot assi u ydr I de or carbonate. After devel opnent of
t he i nmage fo$#§5°5§%Fﬁ§uP§&|aF e areas of coating "~ unexposed to

radi ation are renﬂﬁeer etthing the resdst coatédsshkfagefiéngéﬁéehmmyent

sel ectively coats sub and the_i ed etal surface can be
left "as 15 Ff&® F‘ht‘é’Frﬁ‘r 3§éaégd5pray of é@g‘tﬁ gep?%f@?‘?‘é'ﬂ F i nent
the sel ecsi Veile)igh&ahqﬁeous bagel @oluitiohoPReY:. | aBziabasaseditms urt her
processed tohydro [fepare electrical traces for circuit boards. The copper

surface |layer-can be I'am nated onto any suitable support 20 substrate such
as paper, epoxy gfaseorderntor fustherxyjllustrapel $hei present invention

polytetrafluahatthbeaavaﬁﬂabgs EhE%eoéS the fgﬁﬁh QHSdeﬁ égﬁftgfe

processi ng step taken woul d "be process the cop ace in an
et chi ng sol uP¥gyided. EPUﬁVﬁ§:sGPGFEOﬁ§a@ﬁAFSnayebénu§edwez meﬁﬁvetphe 25

uncovetedoCODﬁealmﬁtaklﬁhtEbudemehemyﬁmllaBErhﬁQVG inthe - "~art and may
wtha copper sur PAEEBLER"1"ehibhol o' 8e, i11n5EF hﬁ%ﬁ%ﬁﬁ%f@tﬁéﬁ“' 3
cupric chIoreM§lslflcotlertechnnnusldadlshowuahEyeﬁﬁedt aﬁother cupric ‘
neutralization levels on ‘particle size.
A solution of a negative photore51st formulatlon was
15 prepared with the following components:
780 g Scripset 550 (Monosanto)-(Partially
esterified styrene-maleic anhydride ' copolymer),
324 g Sartomer 454 (Sartomer) (ethoxylated
. trimethylol-propane triacrylate),
20 96 g Irgacure 651 (Ciba) (2,2- dlmethoxy-z-
o phenyl acetophenone),_
0.96 g Baso Blue 645 (BASF) (oil soluble dye),
’ . . and coL ’ . :
1800 g Ethyl Acetate.
25 o _ o
(0% Neutralized) _
2.49 g Tergitial NP-70 surfactant (nonylphenyl
polyether -alcohol containing 70 EO units from Union
30 Carbide) were dissolved in 136.9 g deionized water.
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- 26 - chloride etching solution is basic agueous ammoni um '
hydr oxi de/ ' hl oride. After etching the resis spasajur f ace
i s general Wié]ﬁdﬁemved by a warm (57[err]F) spray of abou%cgog/oto asgout 5%
by 5 wei ght aqueous base solution, e.g., AAueous sodi um hydr oxi de.

In order to further illustrate the present invention and t he advant ages
t hereof, the foll ow ng exanples are provi-ded. However, these exanples

are in no way n 0,40 | g L v, | Ve dd t
Exampl es 1 th_rgﬁgh6 4éacr’:% F??Lé%%?%%l%?.%u‘ﬁrgﬁefé a{.'a(?}r?'rudfasf_zjl‘)fé:arca2t0_i on
t echni que- and BHaW-€HeWEER dpechanical eA¥EIngat i ldh 0 & dedanizesd Mader

si ze. . wér6ChAadE@NABbpWi H& id Viehd kel Sinfill iy tailrirad R 15
prepared with the follow hg conpone setCSSSO

ts:, . 780 .g.Scri
(Monosant o) ( FRE; BPYS Bric £0 genicRtian 9%, MEARESS @ik oRs

copolyner),5 & Materials 300 W dhstuptesr AfslindSar toieeY hilgh lgadid @ dorn
trimethylol - prggagﬁ SELARAYEE Bdo T/@Olev%l. The e?ﬁnhsg.ul:{ thipl (G ba)
(2, 2-di net hoxy- 2- féFb{) enyl acet ophenone), ,
0.96 g Baso Bl teneentrape)te of8. Q%) %dsﬂm ,a rotary evaporator. The
ﬁgdt i zed) par&ﬁ@ﬁegsﬁ%éyaﬁﬁﬁiifﬁﬁioéﬁyas measur?d ?F(é MBlVﬁfn (0%
utralize , 2. erqi - ur an 0 P
bolyether al cOHBFERBRESHT nona ob B ik SR RN - P A e D o 51
di ssol ved in lfiScPons derespeedivelyr. The emulsion evidenced a large
amount of settling after standing for only a couple of

days.

Example 2 _
15 : (5% Neutralized Emulsion)

An emulsion was prepared as in Example 1 above,
except that 0.252 g lithium hydroxide were used to
partially neutralize the resin. The D(v,0.5) and
D(v,0.9) were 0.70 and 1.39 microns, respectively. The

20 emulsion evidenced no settling after standing for two
weeks; a smalllamount of settling was observed after 3-4
weeks. ' |

. Example 3

25 _ (10% Neutralized Emulsion)

An emulsion was prepared_as in Example 1 above
except that 0.503 g lithium hydroxide were used to
partially neutralize the resin. The emulsion was
concentrated to 40.0% solids. The D(v,0.5) and D(v,0.9)



WD 95/ 24674 PCT/ US95/ 02331

- 27 - 148.0 g of the photoreS|st sol ution were added over 20

mnutes wth nechanical stirring. 10.0 g deionized water ‘wer.e added

dr opwi se WRES24624 crude emul sion stirred for one hour ROTHISSH2331
sonication for 3 mnutes with a Sonics 5 & Materi-als 500 Wdi srupter using
a 3/4" high gain Q horn at an estinme€®d-180 Wl evel. The enul si on was

t hen concentrated to 48.0% solids on a rotary evaporator. The

particle size dlsérl uti gn_was neasured on a Mal.vern Mast er.si zer; the
D(v, 0.5) and"BF, é? @Brle0163 miggons p1resPaCEi VALY - r cBpecemyksion The

enul si on eV|demdeﬂcadlnbggettllﬁgDaﬁteﬁfsﬁéﬁaihégf@ft&ﬁeﬁﬁéﬁ€5ng for only a
couple of = days. _ Exanmpl e 2 15

(5% Neutralized Emul sion) An enul si on was prepared as in Exanple 1
above, except that 0.252 g Iltrn;ugﬂnghgglde mére used to = partially
neutralize the resin. The D(gl.@%Eﬁe@%hzép( gyere 0.70 and 1.39

m crons, respectiyvel The 20 enul si on evi dence no settllng after standing
for two weeksAl g H%f+°%ﬁﬁ%ﬁtPEﬁP§€@@I¢$mﬁﬂw§¥%m3b$¢bdﬂ%ﬁFEr 3-4

weeks. = except that 0.755 g lithilaNpdfoRid® were used to (10%

L\llte;(l;'\[/;al | zed @}’{;féfﬁ neutrallzéa‘ntﬁermzlresslfr? \Aaﬁhgren?ﬂseidor?swal.sn Bxanple 1
concentrated to 44.3% solids. The D(v,0.5) and D(v,0.9)

10 were 0.29 and 0.45 microns, respectively. The emulsion
evidenced no settling after standing for one month.

Example 5
_ - (10% Neutralized)
15 Example 5 was prepared by inverse emuls1f1catlon
In this example, 2.49 g Tergitol NP-70 surfactant,
dispersed in 136.9 g deionized water, was added slowly to
148 g of the photoresist sdlution from Example 1. 0.503
g LiOH'H,0 in 10 ml water was added to partlally
20 neutralize the resin, and the crude emulsion stirred for
-one hour prior to sonication for 3 minutes with a Sonics
& Materials 500 W disrupter using, a 3/4" high gain ©
horn at an estimated 180 W level. _
The emulsion was then concentrated to 40% solids on
25 a rotary evaporator. ' The particle size distribution
" D(v,0.5) and D{v,0. 9) were 0.44 and 1.0 microns,
respectively, which is substantially larger than that
obtained in Example 3 via a direct emuls1f1cat10n
technique. ' '



éxcept that 0.503 g lithium hydroxide were used to partially neutralize

the resin. The enul si on was concentrated to 40.0% solids. The D(v, 0.5)
and D(v, 0.9 WD 95/ 24674 _ .

PCT/ US95/ 0 674 S - 28 - PENES5/023! and
0.67 microns, respectively. The enul sion evi denced no settling after
standi ng for one nonth. 5 - 29 - (15% Neutralized Enul sion)
An enul sion was prepared as in Exanple 1 above except that 0.755 g

| ithium hydroxi de were used to partially neutralize the resin. The

“emul si on was coRtaRR1as el and 4% Gemenstrate the affed:iBjeness &/, 0. 9)
10 were 0.29 apﬁlrﬂléﬁ ﬂé@f@@ﬁlzéeﬁ&eciﬁ\ﬁéﬁucﬂ}% RIS Gty tov?a‘ﬁ:‘dle?ced no

settling after a one, 10%
Neut r al |gzed) %3&19 nl‘:‘)’(é@??%l?\%’s"%rgb’a‘?]ﬁf‘?ﬁ/ RS s‘?é“’*&ﬁﬂ%ﬂ‘ iWeHS on.

I n this exanplerepanéddgboyedixeot éﬁhﬂﬁhf&uétxﬁnun * dispersed in 136.9 ¢
dei oni zed water, was added slowy to 148 g of the photoresist solution
from Exanple 1. 0.503 g LiOHHerr]Oin 10 M water was added to
partially 20 neutralize the resin, anBxampler&de enul sion stirred for

one hour prior to sonication"fQ5%3Ngﬁﬁga§§z§atﬁmalgpaﬁps . & Materials
SO0l sTupter Ue A of Pl udh ST ne L o PR 100
except that 1.81 g Stepan Polystep A16-22 (sodium
10 alkylbenzene sulfonate) were codissolved with the
Tergitol NP-70 prior to the addition of photoresist
solution. The D(v,0.5) and D(v,0.9) were 0.25 and 0.40
microns, respectively, after concentrating to 43.9%
'solids on a rotary evaporator '
15 To 13.67 g of this emulsion were added 4 33 g water
and 0.3 g (1% solids/solids) Acrysol RM2020 _
(Rohm & Haas) non-ionic polyurethane associative
thickener with stirring to provide a thickened emulsion
with a pourable viScosity. Approximately 0.6 mil dried
20 films, prepared by drawing'down'this emulsion on copper
laminate, were observed to be substantiaily free of
coagulum.

Example 7
25 (0% Neutralized Emulsion)

An emulsion was prepared as in Example 6 above
except that no lithium hydrox1de was employed. The
D(v,0. 5) and D(v,0.9) were 0.75 and 1.60 microns,
respectively, after concentrating to 47.6% solids on a

30 rotary evaporator. ' ' .



25 a rotary evaporator.
D(v,0.9) were 0.44 and 1.0 m crons,

b*wy rger than that

substangb
~emul sific
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and 7 denonstrate the effectiveness of partial neutralization in
addition of associative thickener. Th

providing stability towards
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partlal neutrallzatlon in prov1d1ng stablllty towards

addition of associative thickener.

prepared via inverse emulsification.

(15% Neutrallzed Emuls;on) _
A solutlon of a negatlve photoreszst formulatlon was
prepared w1th the follow1ng components:

47.28
- 23.64
23.64
33.75
6.75
0.3

315.0

g
g
g
g
g
g

g

_ 8cripeet 1710 (Mbnsanto),

The emulsions were

Carboset XL-27 (B. F. Goodrlch),
Carboset GA 1250 {B. F Goodrlch),
Sartomer 454 (Sartomer),

Irgacure 651 (Ciba),.
Victoria Pure Blue BO
solubie'd§e), and.
Ethyl acetate.

(BASF)

{oil

To 130 g of thls solutlon were added 0 4 g Trlton X-
- 100 surfactant (branched octylphenyl polyether alcohol
containing 9-10 EO units from Union Carblde) followed by

films, prepared by drawi ng down this enul sion on copper



Exanple 7 25 (0% Neutralized Emul sion) An

emul sion was prepared as in Exanple 6 above except that no lithium
hydrOX|de was enpl oyed. The D(v,0.5) and D(v,0.9) were 75 and_1.60
mcrons, WO %@%tlvel y, after concentrating to 47.6% sol Pﬂ'g 8#’"33%10
rotary evaporator. WO 95/ 24674

PCT/ US95/ 02331 -31-_3- To 12.6 g
of this.emulsion were added 0.8 g water . and 0.3 g (1% solids/solids)
Acrysol RM2020_ass ativ i ckeper. (Rohm with stirring to

o ovi de & ?h%eﬁghaaneﬂagr%#gvmw%y@%rw sva%%a bxppwise

Appr oxi mat el y withnmnéchanidali susrrimepar®dniytureavefigl . 2 g Myé&dps
emul si on on CoﬂféizbaghPEé@taMEE%gbﬁ%Ngd t]gl%ﬂgé eu?oé’freedg[ Wk YR ous

coagulun1part|c nonstrate
ef fectiveness 8fded dpapvise- neﬁtlﬁh!‘\'—‘ﬁ@l@f\ 1 L proViergigask d‘{ﬁﬂQy towards

addi tion ofs assggfattaget bhCckelprg wdtér 8al SAGIEd Velfhe crude RAMA
i nverse enul sification e E d% 96hbutrallzed |on)
A solution of ¥ ﬁeﬁ%?fE% PROTOT e i BinRESFFLER ;Nﬁﬁﬁﬁ%éi 4 the
foll owi ng conp@ndihssupter using a 3/4" high gain Q horn at an estimated
180 W intensity level. The emulsion was then
concentrated to 48.7% solids on a rotary evaporator and
10 filtered through a 44 micron sieve. To 15 g of the
- emulsion were added 0.75 g RM 1020 associative thickener
(Rohm & Haas) with magnetic stirring. No coagulum was
evident after stirring 12 hours.

15 | Example 9
(0% Neutralized Emulsion) _
To 130 g of the solution described in Example 8
above were added 0.4 g Triton X-100 surfactant followed
by 67 g water, dropwise with mechanical stirring. A
20 mixture of 1.2 g Stepan Polystep Al6-22 surfactant in
93.8 g water was added dropwise. A mixture of 1.17 g
- Tergitol NP-70 surfactant in 1.17 g water was added. The
crude emulsion was sonicated for 3 minutes with a Sonics
& Materials 500 W disrupter using a 3/4" high
25 gain Q horn at an estimated 180 W intensity level. The
emulsion was then concentrated to 50.3% solids on a
‘rotary evaporator and filtered through a 44 micron sieve.
To 15 g of the emulsion were added 0.75 g RM 1020 (Rohm
& Haas) nonionic polyureathane associative thickener with



47.28 g Scripset 1710 (Mnsanto), 20 23.64 g Carboset XL-27
(B. F. Goodrich), 23.64 g Carboset GA 1250 (B. F

Goodri ch 33.75 g Sartomer 454 (Sartoner

6.75 ¢ %?ﬁﬁ@ﬂpé.651 (G ba), 0.3 g Victor%%ygﬁ%@xgﬂue BO
(BASF) (oil 25. SO|UE%6 dye), and 315.0 g
Et hyl acetate. : To 130 g of "tfifs soluti on were added 0.4 g Triton
X- 100 surfactant (branched octyl phenyl polyether al cohol 30
Cont ai ni ng 9-10 %O uni t.s tron1uﬁgon;CarbideL fgLIomed b¥ 95/ 24674
PCT/ US95/ 02 3ggnetic stirring. Massive coag_la_lgg occu redaaégPﬁ i on of
0.216 g Li Chimdediielt@lyn 67 g water, dropw se wi t h mechani cal stirring.
A mxture of 1.2 g Polystep Al16- 22 surfactant. and 0.303 g LiOH Herr]O
.in 93.8 g water was added_dropwi se. A mixture of 1.17 g Tergitol NP-70
5 surfactant in EXeppdegailér thxoughddd. demenstuateckalatéMe  was

sog}zgtﬁg L@Efacﬁbhﬁ&es_wttba&is?sie?p&sNBEeﬁggyafﬁeooxidfvéﬁbﬁé?at$L usi ng
a |g'a.|n..orna an e | Qat e I nsi vel . ne
S 21 o ongtReaanile Bukaalanak TR SHaniziziione’ BRELRREzpIYEea s, or
and 10 fil photdresistglemalsdom.cron sieve. To 15 g of the - enulsion

were added 0.75 g RM 1020 associ ative thickener- - (Rohm & Haas) with
magnetic stirring. No coagul um was evident after stirring 12 hours.
: SRR Example 10 . '

10 An emulsion was-prepared as in Example 3 above:
except that 2.49 g of Triton X-705 surfactant (branched

~octylphenyl polyether alcohol containing 70 EO units, 70% ‘

solids from Union Carbide) were used instead of Tergitol
NP-70. The D(v,0.5) and D(v,0.9) were 0.43 and 0.61
15 microns, respectively.,-No'settling was observed for 3-4
weeks. '
. Example 11 T
An emulsion was prepared as in Example 3 above
20 except that 2.4% ¢ of-Triton X-405 surfactant (branched
octylphenyl polyéther alcohol containing 40 EO units, 70%
solids from Union Carbide) were used instead of Tergitol
NP-70. The D(v,0.5) and D(v,0.9) were 0:42 and 0.59
microns, respectively. No settling was observed for 3-4
25 weeks.

| | . Example 12
An emulsion was prepared as in Example 3 above
except that 2.49 g of Triton X-305 surfactant (branched
30 octylphenyl polyether alcohol containing 30 EO units, 70%:

LS



15 Exampl e 9 (0%
Neutral i zed Emul si on) To 130 g of the solution described in
Exanple 8 . above were added 0.4 g Triton X-100 surfactant followed :
by 67 g wat™@95#63bwi se wi th. nechanical .stirring. A 20 ni PCHUSIY o ¢
St epan Pol ystep Al16-22 surfactant in 93.8 g water was added dropw se. A
m xture of 1.17 ¢ Tergitol NP-70 surfad¢dant in 1.17 g water was added.
The crude emrul sion was sonicated for 3 mnutes with a Sonics &
Materials 500 Wdisrupter using a 3/4" high 25 gain Q horn at an estinated
180 Wi ntensit poldds| frophEnion gapbifieh wasetnaedcineeead o2& dTexgbel%

L
0 g o e_emul si on_were ed 0.75 g 0 as
noni oni ¢ pol yul&&ERERe 5??88F§?V9$y%higﬁeﬁ8Ft +Be e g%S%fy%%ng% -4

PCT/ US95/ 02331weeks . -32- ¢ magnetic stirring.
Massi ve coagul ation occurred al nost ~ immedi ately. 3 - Exanples 10
t hrough 19 denonstrate relative 5 efficiencies of various types of

et hyl ene- oxi.de segnent contai ni ng Bgamplealds in stabilizing a 10%
Egutrallzed phohar emuikieAUviEOPrepared as in Example 3 above Exanple

except that 2.49 giof Triton X-165 surfactant (branched
octylphenyl polyether alcohol éontaining 16 EO units, 70%

10 solids from Union Carbide) were used instead of Tergitol
NP-70. The D(v,0.5) and D(v,0.9) were 0.57 and 1.09
microns, respectively. No settling was observed for 3-4
weeks.

15 . Example 14

An emulsion was prepared as in Example 3 above
except that 1.74 g of Triton X-100 surfactant (branched
octylphenyl polyether alcohol containing 9-10 EO units
-from Union Carbide) were used instead of Tergitol NP-70.

20 The D(v,0.5) and D(v,0.9) were 0.59 and 1.12 micronms,
respectively. No settling was observed for 3-4 weeks.



10 An enul sion was prepared as in Exanple 3 above except that

2.49 g of Triton X-705 surfactant (branche? g foctybphenylcapglgether

al cohol containing 70 EO units, 70% solids froom Union r bi wer e
used ins\%é’a?a”‘!ff Tgr gi tol NP-70. The D(v, 0.5) and D(v,REEYSHHIBLO_ 43 and
0.61 15 mcrons, respectively. No settling was observed for 3-4 _

weeks. ' An emnul si on was prép§ﬁed as in Exanple 3 above 20

except that 2.49 g of Triton X-405 surfactant (branched octyl phenyl

pol yet her al cohol containing 40 EO units, 70% solids from Union

Car bi de) were used instead of Terglﬁéﬂﬂﬂlg—ﬂé~70 The D(v,0.5) and D(v, 0.9)
were 0.42 and 0. 2& emulsicrongs m&ega&bﬁvebylnNgxambublBgaﬂaseobserved for

3-4 25 weekgy n ared_as . in Exanpl e 3 above
“except that 2. 45’t ttﬁ? Tl‘ll téngigeylggr gﬁ?‘ 3?55%’88’%0 oct yl phenyl

pol yet her al@sAaE E@nmltegtem%:h 9 EO WBigs/ Zz6ims
PCT/US95$OZW&£co) were used instead of Tergitol ﬁ% 70 ﬁ esolids from
Uni on Carbl?ﬁ e %eg? of Tergktol 70. The v, 0.5) and
D(v,0.9) we 42 aff® meEEn 2, Pe§ﬁécﬂl§3I?1°N8n§ettl|ng was

observed fore$p¢ct1veﬂ@eksmb5settllng was observed after 3 weeks.

: Example 16 :

10 An emu151on was prepared as in Example 3 above .
except that 1.78 g of Pluronic F127 surfactant
(po1yoxyethylene-polyoxypropylene block copolymer, HLB = ‘
18-23 from BASF) were used instead of Tergitol NP-70.
The D(v,0.5) and D(v,0.9) were 0.46 and 0.89 microns,

15 -respectively. No settling was observed after one month.

An emulsion was prepared as in Example 3 above .
except that 1;78_g of Pluronic P-105 surfactant: (ethylene
20 oxide-propylene oxide-ethylene.oxide_block copolymer,
' HLB=12-18 from BASF were used instead of Tergitol NP-70.
The D(v, 0.5) and D(v, 0.9) were 0.44 and 0.73 microns,
respectively. No settling was observed.after one month.

25 ' Example 18
An emulsion was prepared as in Example 3 above
except that 1.78 g of Tetronic 908 surfactant (ethylene
oxide-propylene oxide tetra functional block copolymer
derived from ethylenediamine from BASF were used instead
30 of Tergitol NP-70. The D(v, 0.5) and D(v, 0.9) were 0.47



Exanpl e 13 An enul sion was prepared as in Exanple 3 above

except that 2.49 g of Triton X-165 surfactant (branched octyl phenyl
pol yet her al cohol containing 16 EO units, 70% 10 solids fromUnion
Carbi de) weoesased i nstead of Tergitol % NP-70. The D(vPOTASIS#2331
D(v,0.9) were 0.57 and 1.09 m crons, respectively. No settling was
observed for 3-4 weeks. 15 - 35 - Exanpl e 14

An enul sion was prepared as in Exanple 3 above except that 1.74 g of
Triton X-100 surfactant (branched octyl phenyl pol yether al cohol

cont ai ni ng 9-4Nd HD. 89 hicrons f rmspﬂd:mwé]aybi ) sestrtel drse (el sn sthesaeckvad
Tergi tol NP- 7QT\I‘(:)§P ??%qﬁmg(_ﬂ 0.5) and D(v,0.9) were 0.59 and 1.12 mcrons,
se

respectively i'ng was observed for 3-4 weeks. WO 95/24674
PCT/.US95/ 02331 - 34 - ' An
enul si on was prepared as in Exanple :&M_In except that 1.78 g of

en

W t conol H31A surfact ant (pol yet hy. ycol oleate with 9 EO
units from 5 th‘a)e%é}% 1R PP rgrt%é%r%c? a?%r’g‘? tPBf ((a}a eth
D(v, 0.5) and &eePtOthaere. V86§ afidPluidnic cmamssurfactrampemuhwllqne No
settling was V. S anpl e
16 10 8§§8€ égoﬁyigﬁe oﬁé\fgg ett?%lene Ig(x:.der) Véereb used instead™

of Terg1tol NP- 0 The D{v, 0.5) and D(v, 0 9) were 0.60

and 1.25 microns, respectively. No settling was observed

10 after one month.

Examples 20 through 22 demonstrate the instability
of emulsions using non-EO containing surfactants.

15 : Example 20
An emulsion was prepared as in Example 3 above
except that 1.81 g o-f Fluorad FC430 surfactant (a
fluoroaliphatic' polymeric ester, 98.5% solids from 3M)
were used instead of Tergitol NP-70. The D(v,0.5) and
- 20 D(v,0.9) were 0.71 and 1.47 microns, respectively. Some.
settling was observed after five days. '

Example 21
An emulsion was prepared as in Example 3 above
25 except that 8.09 g of Polystep Al6-22 surfactant (22%
solids from Stepan) were used instead of Tergitol NP-70.
The D(v,O 5). and D(v,0.9) were 0.96 and 1.73 microns,
respectively. .Settling was observed after 6 days.



except that 1.78 g of Pluronic F127 surfactant
(pol yoxyet hyl ene- pol yoxypr opyl ene bl ock copol ynmer, HLB = 18-23 from

- BASF) were used instead of Tergitol NP-70. The D(v, 0. 3ﬁ%§§ 0.9)
oL

‘were 0. MEOY6H 89 nicrons, 15 respectively. No settli ved
after one nont h. An enuI5|8$ was prepared as in Exanple 3 above
except that 1.78 g of Pluronic P-105 s % act ant (ethyl ene 20

oxi de- pr opyl ene oxi de-et hyl ene oxi de bl ock copol yner, HLB=12-18 from
BASF were used instead of Tergitol NP-70, The D(v, 0.5) and D(v, 0.9)
were 0.44 and 0.73 mcrons, . reéﬁss¥§¥%#¥l No settling was observed
after one nont h.aAn eﬂu151on was prepared as in Exaripkep’ eald@ve An

emul si on wag,, a GEPh b E%Efﬁﬁ a9 Of
Tetronic 908 g%??a%?ﬂ%aé 48 ?Xene SWﬁa’(’i)lx?:yeo p?ur ene oxf%ies‘%%'flrﬁg

functi onal %@%@@eexbo¢ym%?ny oxifedisyl Eonatedbsrdi wni FEhe xR BASE wer e

used i nst eadifRenyl JxigéteistiPrdRate Theo$(s0liaS)fran Hiw, Cleficarre 0. 47
WO 95/ 24674

M0yl 240 o ) eraguned, HREESR LSRR TRTEH 5oL AP | (TRE VLY chiBh ved

after one namdhD(v,0.9) were 1.33 and 2.20 mlcrahsquesngbenvely An
emil si on wage Pt £PAG eﬂaésobé‘eféé&péftér apoy “days. . -

10 Exampleé'23 and 24 demonstrate the importance.of
order of addition during the direct emulsification
process in achieving efficient particle size reduction: ) ‘

A solution of a negative photoresist formulation was
15 prepared with the followzng components: '
52.92 g Scr;pset 1710 (Monsanto),
26.44 g Carboset GA 1250 (B. F. Goodrich),
26.44 g Carboset XL-27 (B. F. Goodrich).,
_ 42.80 g Sartomer 454 (Sartomer), :
20 5.00 g Irgacure 907 (Ciba) (2-methyl- 1 [4-
| (methythio) phenyl]-2-
morphollnppropane-l),
4.08 g Irgacure 651'(Ciba).
0.84 g Speedcure ITX (Quantacure)
25 '(photosen51t1zer, lsopropylthloxanthone),
0.16 g Benzotrzazole (adhesion promoter),_
0.82 g Leuco Crystal Violet (photosensitive
‘dye, 4, 4', 4" -~ méthylidyngtris (N;N—dimethylaniline),
0.08 g Baso Blue'645'(BASF). and
30 375.0 g Ethyl Acetate.



except that 1.78 g of Pluronic L35 surfactant (ethylene oxi de- pr opyl ene

oxi de-et hyl ene oxide) were used instead - + of Tergitol NP-70. The IXv,

0.5) and D(v, 0.9) were 0.60 and 1.25 mcrons, respectively. No .
settling w0 #HM6T4/ed 10 after one nonth. Exanpl BETE§YBHugh 22
denonstrate the instability .. of enulsions using non-EO containing
surfactants. 15 _ ' = ¥kanple 20 -An enul si on
was prepared as in Exanple 3 above except that 1.81 g of Fluorad FC430.
surfactant (a fluoroaliphatic polyneric ester, 98.5% solids from 3M

were used instead of Tergitol NP-70. The D(v,0.5) and 20 [D(v,0.9) were

0.71 and 1.47 mcrons, respectiyely. 2$ettling was observed after
xcept Lhat 8.09 g of Pol'yet ept kb BN R Rty "0l s rom
St epan) were used i h32eadgobfTehgi abdvélPsdDution wéme Kddéd drompwicsd)( v, 0. 9)
wer e 0.96 and wiff GLEEGNAg to af SSPEELLNCLY 1501 41 M YESP R NPH after 6
PCT/0895/0233lsurgactant, 0.41 g Triton X-100 sugﬁpctant, and 2.34 g
Exanpl e 22 Tergitél RFUY6i SUrPEStRREPHT CISRS0 I WP € T Al &rude
emulsion was added a solution of 0.55 g LiOH in 12.94 g
water dropwise. The emulsion was then sonicated for 3
10 minutes with a Sonics & Materials 500 W disrupter using a
3/4" high gain Q horn at an estimated 180 W level. The
emulsion was then COncentrated to 42% solids on a rotary
evaporator. The particle size distribution was measured
on a Malvern Mastersizer; the D(v,0.5) and D(v,0.9) were

15 . 0.21 and 0.38 microns, respectively.

Example 24
(15% Neutralized Emulsion)
An emulsion was prepared in a manner identical to
20 that above except that the lithium hydroxide was
dissolved in the surfactant solution prior to addition of
the photoresist solution.  After concentration to 45%
solids the D(v,0.5) and D(v,0.9) were 0.38 and 0.67
microns, respectively. '
25 _
Example 25 illustrates the technique of adding a
solution of monomer(s) and initiator(s) to a partially
(10%) neutralized resin emulsion.



except that 4.45 g of Dowfax 8390 surfactant (di sodi um hexadecyl
di phenyl oxi de di sul fonate/ di sodi um di hexadecyl 5 di phenyl oxide

di sul fon solids from Dow Chem cal - Co.) were u ' d of
Tergi tol %Wﬂhe v, 0.5) and D(v,0.9) were 1.33 aﬁgg’?.b%@zgﬁcrons,

respectively. Settling was observed ter 3-4 days. 10 - Exanpl es
23 and 24 denonstrate the inportance of order of addition during . the-
direct enul sification process in achi evi ng efficient particle size
reducti on: A sol ution of phot oresi st formul ati on was
15 prepared wth the follow ng co 52.92 g Scri pset

1710 (Monsant o), e following components mmwm@xxe@w@ hegteddmiri ch),
26. 44 g Car bggetc @rl@fly( Rith s@l‘i‘iﬁ.‘r&h)to form a 5&'7a&] bg% ?xgsg Sart omer

454 (Sart omer I'rgacure met hyl - 1-[ 4-
(et hyt hi o) ‘1‘\"7?-‘]’32- S -+~ nor phol i nopropane-1),
4.08 g Isgacure 651 (Ci ba), .. . 0.84 g Speedcure | TX

antacure) 25 0f se | t| zer | t hi oxant hone), '
E).Q{G g-Benzg)t.ri az%%e]“%(go% %n%é%f PSDQ/ rtomer) (glycexnplgy g Leuco
Crystal Violet (photosensit |1mopoxy d;aa,aéh;y]éateyl,". - met hyli dynet ris

(N, N-di net hyl ani | i é&)g1 I Baa?ﬁi BI ue 645 (BASF), and 30
375.0 g Ethyl Acetate. ° rgac‘%eg%‘}me#i’ag

PCT/ US95/ 02331 ~ 14.95 g Speedcure ITX (Quam'.—a@e)
10 :
To 601.9 g Acrysol I-2074 carboxylated acrylate

copolymer (Rohm & Haas) were added 100.0 g deionized ) ‘
_water with st;rrlng. - 4.97 g LiOH'H,0 were dissolved in
47.0 g deionized water and added dropwise to the stirred

15 emulsion over 5 minutes. Next 25.4.g of a solution of
Tergitol NP-70 surfactant (Union Carbide) in water (50%
solids) was added and the emulsion stirred for 1 hour.
146.1 g of the monomer/ photoinitiator solution described
above was added over a period of 10 minutes and the

20 emulsion stirred for an additional hour. The particle
size at this point remained unchanged from the unmodified
Acrysol I-2074 latex: D(v,0.5) = 0.15 microns and
D(v,0.9) = 0.25 microns. 3.08 g Neoclan Blue 2G (Ciba)
Water Soluble Dye were added and the emulsion stirred for

25 an additional 30 minutes. Finally, 21.4 g RM 2020

associative thickener were added with stirring to create’
a rheology appropriate for roll coating. The material
demonstrated good shelf-life and shear stability.



Exanpl e 23 (15% Neutral i zed Enul si on) 132.5 g
of the above solution were added dropwise 5 with stirring to a solution of

1.22 g Polyste Al6- 22 surfactant, 0.41 g Triton X-100 surfactant, and
2.34 g W@P324634 NP- 70 surfactant in 150.0 g water. To t RETAISHHE2ssI

enul sion was added a solution of 0.55 g LiOdin 12.94 ¢ wat er dropw se.
The enul sion was then sonicated for 3 10~ APnotes with a Sonics & Materials
500 Wdisrupter using a 3/4" high gain Q horn.at an estimted 180 W

| evel . The enul gj ‘then_concentrated to 42% solids_on a rotary
evapor ator.. The par????%? szgdeQFP“QHtP@nlﬁégsﬁEQEGrEHe effﬁﬁta9§hpﬂﬁ?n

Mast er si zer; t leype( o) partded eDeiz@ ShdvemalilonOs2ababity. 38 m crons,
respectively. Exanpl e 24

(15% Neutral i zed Emul sion) ~'An enul sion was prepared in a manner
identical to 20 that above except thaﬁznhnlgLZ§|un1ﬁydrOX|de was

di ssolved ig.the surfactant(fﬁglﬁé&{}éﬁlégatgh&ygydﬂ QnN%‘ the
|

phot oresi st solution. After ,concentration to 45% ds the v, 0.5)
and D(v, 0.9) were 025 SG-°617W""S o a?eéﬁe&%‘ﬂ?@@? 3 pgbove,
Exanpl e 25 il | esiceptteshalte Ot.d8hoi godiam hgdirogide weraousedoBoof nonomer (s)

and initiators i_al 0 utra IS|on
WO 95/ 24674 ba&%?%la§rhe%t&¥llze @i@”}egﬁ . &h %T Eé@g?egu
particle size of D(v,0.5; v,0.9) of 0.49 and 0.94
10 microns, respectively. The emulsion evidenced no
settling after standing for one month.

(10% Neutralized Emulsion - MDEA)
15 An emulsion was prepared as in example 3 above,

except that 1.43 g of methyl diethanolamine were used to

partially neutralize the resin. The emulsion had a

particle size of D(v,0.5; v,0.9) of 0.52 and 1.02 microns

respectively. The emulsion showed no signs of settling
20 after two weeks.

Example 28
(10% Neutralized Emulsion - Ammonia)
An emulsion was prepared as in Example 3 above,
25 except that 0.683 g of ammonia were used to neutralize
the resin. ' The emulsion had a particle size of
D(v, 0.5; v,0.9) of 0.55 and 1.04 microns, respectively.
The emulsion was stable for several days.



- 38 - Exampl e 25 The follow ng -

conponents were conbi ned and—theated-ta_ 56[err] Cbriefly with stirring

(o Corsbooniitor ol MMM “orovoey oo syt *222

59.81 g Irgacure 907 14.95 g Speedcure |ITX

(Quantacure). 10 To 601..9 gTA©r$%dT | - 2074 carboxyl ated acryl ate
copol yner (Rohm & Haas) were added 100.0 g dei oni zed water with
stirring. 4,97 ,OH Herr] O were.dissolved in 47.0 g dei oni zed wat er
and added dr 0 the stirred 15 enulsion over 5 mnutes. Next 25.4 ¢

of a solution of Tergitol NP-70 surfactant (Union Carbide) in water (50%
sol i ds) was addediand ghe L O St 4 0 : 146.1 g of the
e MRS, B3t g et Lot on

nmononer/ photoinitiator s | on waS added over a
peri od of 10chprraFESrapedi k¥ Pocreasedstosige rardighean erkPilbwal hour.

The partizxl esaid phétoRésibt ScofpositLoRi d@fbrIewnaas ddqeweaddie unnodified
- Acrysol [1-2074 | atex: v,0.5) = 0.15 mcrons and Dv,0.9) =0.25

ni crons. 3.6%ugsk88|3 Bl ue 2G (G ba) Water Sol ubl e Dye were added and
the enul sion stirdall foarBéxylicaaldidi oomtadiimgmesin; Finally, 21.4 g RM
2020 associ at i t 3 - ] firring to create a

r heol ogy appropriggg f%?Sggﬁﬁ?%ﬁg%?ﬁgggg%ﬁ@ﬁ%@?i?iaI ~ denonstrated good
shel f-Tife and shé&} sPR®FpPiR{tiator; WD 95/24674 - -

'PCT/ US95{(02331 (d) .a base that is selected . from organic or -
inorganic bases, and mixtures thereof; and _
(e) non-ionic surfactant containing poly(ethylene ) ‘
- oxide) segments

wherein the base is present in an amount of no greater

15 than about 0.22 equivalents pér acid equivalents on the
resin, and wherein components (a)-(d) are present in the
emulsion.in_aniamount sufficient to provide a waterborne,
stable, homogeneous photoresist coating material which is
aqueous alkali developable to form an image on a metallic

20 surface. ' B

2. The photoresist composition of Claim 1 wherein
the amount of base is’piesent!in the range of about 0.05
to about 0.2 equivalents per equivalents of acid to the
25 resin. '




- 39 - Exanpl es 26 through 28 illustrate the effect of base

Sbomre b e e =2 e A MHIBANUERAR <2 coui i on - e

An
emul si on w¥OBVM2 ed as 1 n ‘exdnpfe 3 above, except thgy%ﬁﬂﬁﬂyﬁn§bdium
hydr oxi de were used to partially neutralize-the resin. The emul sion had
a particle size of D(v,0.5; v,0.9) of-®49 and 0.94 10 m crons,
respectively. The emul sion evidenced no settling after standing for one
mont h. 410@6hbutrﬁlized Emul sij on - NMDEA) 15 . . An
emul si on was prepared’ as THE RBRFPELSLSH FAMPosition qf Clisim 1. abeyein
met hyl di et hanothei resimer £s uselledied frmr%ﬂ@|dﬁ§ugﬂ&ci;rﬁgls§qddﬁabffleglzn- The
emul sion had a | ' V. V.0, Q . an :
ni crons respectP@%ﬁ%ﬁiéﬁé?%é%ﬁiﬁ%#F%éﬁﬁ&ﬂFqﬂ?%#%ﬁﬁf F%uttling 20 after
two weeks. styrene/acrylic acid, Exanple 28 (10%

Neut ral i zed sEmul si ONg ey AER® R adi r:m-@rgg-%'on was- prepared as in
Exanpl e 3 above, 25 ef%e t ?%aiacﬁ%ﬁg{%fcﬁ annnﬁia were used to neutralize

the resin. The enul sTOfFFREY RRiRdieneaiathacflic aqdd, 0.5 v,0.9) of 0.55
and 1.04 microns, respecséneytadiendhicivdid aridgs stable for several

days. styrene/butadiene/maleic acid, .
styrene/butadiene/butylacrylate/acrylic acid,

10 styrene/butadiene/butylacrylate/methacrylic acid,
styrene/butadiene/butylacrylate/itaconic acid,
styrene/butadiene/butylacrylate/maleic acid,
styrene/ethyl acrylate/methacrylic acid,

' styrene/maleic anhydride,. .

15 styrene/methacrylic acid,
vinylidene chloride/methacrylic acid, and
any acrylic copolymer and mixtures of two or more
of the foregoing. -

20 4. The photoresist composition of Claim 1 wherein
the resin is a resin having a glass transition

temperature of at least about 60°C.

5. The photoresist composition of Claim 1 wherein
25 the photopolymerizable monomer is an acrylate.
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-40- V\E CLAIM si st conposition
characterized by increased storage an l mﬂnﬂl Iﬂ'ﬁ 5 said hotoresist )
S

conposi t YA 9% i'sing an aqueous suon MO PCTHSY: ?boxyl ic-
acid containing resin; (b) photefolynerlzable nonomner ;

(c) photoinitiator; 10 (d) a baseddhat is sel ected fron1organic or

i norgani ¢ bases, and m xtures thereof; and (e) non-ionic
surfactant containing poly(ethylene oxi de) segnents

wherein the base i 8-pre¥BatPhA aﬁeﬁhBEnFOEPOﬂbtg¢@aQ§rC simthawhepein 0.22

equi val ents p&heaabﬂyﬂiﬂﬁéVilbeﬁéieéﬂeahﬁrom théSyHous EoNbEs €l CoFponent s
(a)-(d) are present n_an amount sufficient to provide

a wat er bor ne, Féﬁ%gnehgﬁﬁﬁgﬂugﬁgcﬁﬁ% Bfesi st coating material which is
aqueous al kali devetbpiehe gbyfoindémethageybate, metallic - 20 surface.

2. The ot or esi [ f erein . the amount of base
N §£o§9ﬂaﬁé %19809 g&ﬂ&&h

is present in the range_of to about 0.2 eqU|vaIents per
equi val ents of ac,grpey%ﬂ@egglyggindlmethacrylate,

trimethylolpropane triacrylate,
trimethylolprcpane ethoxylate triacrylate,
_ trimethylolpropane pfopoxylate~triacry1ate,

10. trimethylolpropane ethoxylate-trimethacrylate,
trimethylolpropane propoxylate trimethacrylate,
bisphenol A diacrylate, .. . - . 2 _ ‘
phenoxyethyl methacrylate, -
hexanediol diacrylate,

15 neopentyl glycol diacrylate,
neopentyl propoxylate diacrylate,
pentaerythritol trlacrylate,-
dipentaerythritol hydroxypentaacrylate, and
polyethylene glycol diacrylate and mixtures of two

20 . or more of the fore901ng. '

7. The photoresist composition-of,claim 1 wherein
the photopolymerizable monomer is ethoxylated
trimethylolpropane triacrylate and the resin is

25 esterified styrene/maleic anhydxide.cqpolymer._

8. The photoresist compos1tlon of Claim 1 wherein
the phot01n1t1ator is a member of the group consisting of
benzoin ethers, benzil ketones, phenones and phenone

30 derivative$ and mixtures of two or more of the foregoing.



PO 20T TH“mhmnmuHuM o« CfT "Gaim L wherei n

the resin is sel ected fromtae \graupsconsi sting o

but adi ene/ P4 ri [ e/ net hacrylic acid, : sty_rene/ RETPSPLOZ; o,
styrene/ but adi ene/ acrylic acid, styrene/ but adi ene/ net hacrylic
aci d, styrene/butadiene/itaconic I d,

st yrene/ but adi ene/ mal ei ¢ aci d,

styrene/ but adi ene/ butyl acryl ate/ acrylic acid, 10

styrene/ but adi ene/ butyl acryl at e/ net hacrylic acid,

styrene/ but adi ene/ butyl acryl ate/itaconic agi d, / t

st yr ene/ but adi ene/ buf yl a acj renele

acryl ate/ net hacryl i ¢ aC|gﬁagEBﬂg€gyéE#%t SOBRostEion, ﬁﬁ;gﬁa&@' Réreln
styr ene/ net hacr§i¢ Pase dis selected \f-ll-'m]fl |td!§r\@rolwpocms/1muhacpﬁl Bn aci d,

and 5 aﬂﬂléﬂr:y|rﬁét@F§HJ}ﬁmrarﬁ%1'ﬂextak'fda§u&ftu9é% Lhe?BbE, of
t he foregoing. 20 The phot oresi st composition of Claim1
wherein the resinis a reS|n having a glass transition tenperature

of at |east about 60Crr]The photoresistd.compbad tibat @Ifeell&E.mCQrYDOSItIOH of
Claim 1l wherei }gé: Ot]%B,Q! r oner.i s _an_acr
95/ 24674 W éfHaéﬁE %EFééﬁggted”ﬁ% §§5P65§§1c¥ns1st1ng of
lithium hydroxide, sodium hydroxide and potassium
10 hydroxide and mixtures of two or more of the foregoing.

11.  The photoresist composition of Claim 1 wherein
the solids content of the composition is in the range of
about 20% to about 60% by weight of the composition.

15 _

12. The photoresist composition of Claim 1 wherein

the surfactant has at least 4 ethylene-oxide segments.

13. The photoresist composition of Claim 1 wherein
20 the surfactant is about 0.1% to about 10% of the
composition based on emulsion solids.

14. The photoresist composition of Claim 13,
wherein the surfactant is about 0.5% to about 5% of the
25 composition based on emulsion solids.



- 42 - 6. The phot | onposition of Claimb5 wherein
the acrylate is sel écted fromthe group consisting of -~ ethylene

| ycol diacryl ate, % | ycol di met hacryl at e, .
grgpyl endVQPYRAE74 di ac\\“‘“““l“““ﬂ“ﬂ propyl ene gl ycol di r?é’t"ﬂéﬁ??’%’ﬁ’c e,
trinet hyl ol propane triacryl dte” trimet hyl ol propane et hoxyl ate _
triacryl ate, _ trlnethylo1prOpaﬁeﬁﬁwnxmylate triacrylate, 10

trimet hyl ol propane ethoxylate trimethacryl ate, trimet hyl ol propane
propoxyl ate tri met yl at e, bi sphenol” A di acryl ate,

phenoxyet hyl neth y| alfec:chult boaxgd GorpEiging @Cr:ggtgléllcl;rpurface

neopentyl gl yomatet acith ad @ohotoresist NEMRRIE MW idH Gumptidiggldi acryl ate,

pent aerythritol trlacryL te, & di pentaerythritol

hydr oxypent aacryl ate, ? water; pol yet hyl ene egcoI dlacrylate and

m xtures of two 20 (iidor garkoxylichadis amiteining resin; 7. The

phot or esi st conp05|t|(ghiy (gﬁgggéblyﬁgfiihble rdiomdiat opol yreri zabl e

nononer is ethoxyl ated trimethyl ol propane triacryl’ate and the resin is

25 esterified styr enefHE) el@%ﬁﬂfg}é‘r - Bopol yner . 8. The

phot or esi st conposition(vf G dase tHed €ig seledded lﬁi‘&:@ldﬁgfdrﬁkobﬁ S a

ket ones,
eanance and phenone’ 90" dor 1 klnndc, HIRHED, et Mhupel EhinrsB'ed Shia,
f or egoi ng. . (vi) - non-ionic surfactant contalnlng
w0 _ - poly(ethylene oxide) segments, .
wherein the base is present in an amount of no greater
than about 0.22 equivalents per acid equivalents on the ) "

resin and wherein rdomp_onents (i)~ (vi) are present in
amounts sufficient to provide a waterborne, stable,
1% homogeneous photoresist coa_ting on the metallic surface.

16.  The circuit board of Claim 15 wherein the
compos:.t:.on further comprises a base in an amount in the
range of about 0.05 to about 0.2 equivalents per

2t equivalent of acid on the resin. '
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PCT/ US95/ 02331

. rH H [’,ﬂ’(ﬂ dS|t|on of Caim1l wherein
t he base is sel ected fromt ”%g of an 5 alkali nmetal salt,

an ami ne aWD VM6 es t her eof .

The phot or esi BETASIPEIRL i on

of Caim1l wherein the base is seleéted fromthe group consisting of

| it hi um hydroxi de, sodi um hydroxi de and po#assi um 10 hydroxi de and

m xtures of two or nore of the foregoing. 11. The phot oresi st
conposi tion of CGaim1 wherein the solids content of the conposition is
in the range of 1dbouTheo Birguito brag@ywlfy Cheighl Sowheneinothesi ti on. 15

12. The phot or

%n&ioﬁ%@%?ﬁ'fh‘r‘%ﬁe%f C%&%st‘geigbﬂn ﬁeléEEeéuﬂﬂéﬁt gRE has

at | east 4 ethyl ene-oxi de segnents. ) e phot oresi st
conposi tion of SE°HENMCP "\ﬁﬂ-e"r"-ég‘ﬁ * the surfact ant is about 0.1%to about

10% of the

C0np(kﬁ:ﬂadiienléa(aed'bendwh&eaﬁe&hhbdgl1c acid, 14. The

phot or esi st corrp03|t 3 wherein the surfactant is about
0.5%to aboiit étt&'}e%g/ %ﬁ’rfé%t | ondbased on enul sion solids.

10

15

20

5% of

styrene/butadiene/acrylic acid,
styrene/butadiene/methacrylic acid,
styrene/butadiene/itaconic acid,
styrene/butadiene/maleic acid,
styrene/butadiene/butylacrylate/acrylic acid,
styrene/butadiene/butylacrylate/methacrylic acid,
‘styrene/butadiene/butylacrylate/itaconic acid,
styrene/butadiene/butylacrylate/maleic acid,
styrene/ethyl acrylate/methacrvlic acid,
styrene/maleic anhydride,

styrene methacrylic acid,

vinylidene chloride/methacrylic acid, and _
any acrylic copolymer and mixtures of two or more of
the foregoing.

18. The circuit board of Claim 15 wherein the
composition further comprises a photopolymerizable
monomer that is an acrylate. '



WD 95/ 24674 PCT/ US95/ 02331

- 44 - d conpr|S|ng a metallic surface
coated with a photorﬂ” m‘)mﬁ m gorrprls;n . ()
wat er; WO95/24674 *| c acid con a| ni ng r SITAISIS/ERI3L

(i) photopolynerlzable nonomner; - +(iv) photoinitiator;

- (v) a base that is selected fronlorganldGOP y I norgani c
bases, and m xtures thereof; and (vi) non- i oni ¢ surfactant
cont ai ning 10 ; poly(ethylene ‘oxi de) segnents,
wherein the base 1% prihseminauign kmﬁnﬂntofoﬁlmngrl@amereln then about O. 22
equi val ent's qua dgiﬂidﬁnidfﬂﬂayfbdﬁbfﬂgés an 1 atd sWigictlcd ¢ nhent s
(i)-(vi) are resent anDunts suff|C|ent o provi de a wat erborne,’
st abl e, qﬂ%ﬂﬂﬁﬁﬂﬁ) %kt coating on the metal lic surface. .

16. The circuit dnhylhnﬁ g]yﬁdmiﬂiaﬂnyyaue the ¢ . ‘ conposition further
conprises a base n of about 0.05 to about 0.2
eqU|vaIe§ts per lﬁgxﬁgy Alfé{§§5?abﬁ&ahg§?e5|n WO 95/ 24674

PCT/ US95/ 02331 ropy ene glycol diacrylate,

propylene glycol dimethacrylate,
trimethylolprqpane-triécrylate,i
trimethylolpropane ethdxylateutpiacrylate;

10 trimethylolpropane propoxylate ﬁriacrylate,
. trimethylolpropane ethoxylate tfimethacrylate,
trimethylolpropane propoxylate trlmethacrylate,
bisphenol A diacrylate,
phenoxyethyl methacrylate,

15 hexanediol diacrylate,
neopentyl glycol diacrylate,
neopentyl.propbxylate-diacrylate,
pentaerythritol triacrylate, .
dipentaerythritol hydroxypentaacrylate, and

20 polyethylene glycol diacrylate and mixtures of two
or more of the foregoing.. '

20. The circuit board of Claim 15. wherein the
composiﬁion further comprise ‘a photoinitiator selected
25 from the group consisting of benzoin ethers, benzil
ketones, phenones and phenone derivatives and mixtures of
two or more of the foregoing.



- 45 - 17. The citcuit board of —Carm 15 wherein the

conposi tion further conprlse ,fron1the group
consi sting .of: _ but a mmmﬂ i"j’auj !ﬂ el met hacrylic acid, 5

st.yr ene/ acmo 9s246mi d * sttyrene ene/ acrylic acPGTIUS95’0233l
styrene/butadlene/nethacryl|c aC|d styrene/ but adi ene/ i taconic
aci d, styrene/butadiene/naleic acdd, -10

st yrene/ but adi ene/ butyl acryl ate/ acrylic acid,
styrene/butadlene/butylacrylate/nethacryl|c aC|d

st yrene/ but adi ene/ bdflyl afhgl qiecutisc boardacfdClaim 15 wherein the
styrene/ but adi ggﬁ@%t:xhw xh%ﬁ/e@b%hg,ﬁgbe ase tha Et YéeEéié&‘eé!é

acryl at e/ met ha i c_aci rene/ mal el c an
styrene nethacﬁﬁ%ﬂth@i@r°uP c°n51SFFH9IP§eﬁ§ éﬁkéi#d@?ﬁé%hﬁ%%?il%naC|d

and . a@yhider Wnidc miepaleeethardolfi xt ures of two or nore of

t he foregoigg. 20 18. The circuit board of Caim 15 wherein the
conposition further conprlses a phot opol yneri zabl e nononer that is an
acryl ate. W0285/ 28Bp4 circuit board of Claim 15 wherein the
PCT/U595/02331comgP51tion further comprises a baf8 selected fromlfne The
circuit board of aim18 wherein the conposi tion further conprlses an

acryl ate seIecQE@uPYGﬁP51Stlng of lithium hydroxide, sodium hydroxide
and potassium hydroxide and mixtures of two or more of
10 the foregoing.

23. A method of preparing a photoresist composition -
comprising the steps of
(a) - preparing an emulsion by combining a non-
15 - ionic surfactant containing poly(ethylene-
oxide) segments with water and an organic
solution comprising:
(i) carboxylic acid containing resin,
(ii) photopolymerizable monomer, and
20 (iii) photoinitiator;
and completing the method w1th either of the
following additional steps:
I. (b) partially neutralizing the emulsion with a
base seleoted from organic and inorganic
25 ' " bases and mixtures thereof; and
' (c) comminuting the neutralized emulsion until
a particle size distribution having a
D(v,0.9) no greater than 1.4 microns is
obtained;
30 or



t he group consisting of i———  ethyfene gl ycol diacrylate, 5

et hyl ene gl ycol dlnethacr ropyl ene glycol diacrylate,

propylene %I col di net ha gﬂﬁlﬂu“al““l m“rt r| met hyI oI propane triacrylate,
] i RSP

tri met hyWel 4ne et hox at*e jane
propoxyl ate triacryl ate, -trimeth oI propane et hoxyl ate
trimethacryl at e, trinmethyl ol pro € propoxyl ate trinmethacryl at e,
bi sphenol A di acryl at e, phenoxyet hyl nethacryl ate, 15
hexanedi ol di acry] ate, : neopent yl .- gl ycol, di acryl ate,

neopentyl propoxythte HPhcr§emminuting the %%ﬁ%‘é?’&/t%‘%’tlola @aridhet e,

di pent aerythritol hydroxypesizecdistaibuttich 2aving a Eoiw,@ o) ere gl ycol

di acryl ate and m xtures of ry T e i Ng.

20. The circuit board of é%él)an%el% 5 Tis efn ! &&Is clrogrrp&%lrati er?{]f L?rptq]er
conpri se a photoinitiat®y smmétbt@dllzaleﬁﬂrmltmggjrﬁlﬁo emyisiigm wyitdf aenzoin

ethers, Benzil  ketones,pidienadiRsctady! mﬁmigs d \gHd igioryihil@ Xt ures
/2

of two or nore of the foreegmal_&;]d 4674
PCT/ US95/.02331 S mixtures thereof; 21. The

circuit board of'&}a|n115 wher ei n t he - conpositiOn further conprises a
base that is Selefffd (b) commlnutlng ‘the emulslon until a particle
_ - size distribution having a D(v,0.9) no
10 greater than 1.4 microns is obtained;
{c) evaporatlng the solvent and/or water from
the emuls1on unt11 a total solids content ‘
no greater ‘than about 60% by weight of the
o o emulsion is achieved; and
15 . (d) :partlally neutrallzlng the emu1s1on with a
- ' ' base_se;ected from.organlc and inorganic

bases and n_lixtures thereof.

24. The method of Claim 23, wherein the method of
20 alternatlves I and II further comprlses the step of (4)
evaporating the solvent and/or.water-irom the emulsion
until a tetal_ solids content no greater than about 60% by
weight of the emulsion _is achieved.

25 25. The method _of Claim 23, wherein the method
further comprises the surfactant is dissolved or
dispersed in water.



fromthe group consistingﬁotﬂan—akka%f—ﬂerar“salt an am ne and .

m xt ures thereof. |r it board of Caim 15 wherein
t he conposition furtheru ﬂ- ﬂ“ selected fromthe roup

consi sti NngWO 993461 um hydr o nunwh OX|de ' and pBEHYS :
hydr oxi de and m xtures of two or nor e of 10 t he foregoing. 23. A
met hod of preparing a photoresist conposit#8n- conprising the steps of

(a) preparing an enul sion by conbining a non- 15 ionic
surfactant contai ni ng poIXfethylene- oxi de) segnents

with water and an oi®ani §he method of Claim 2§olwh5§ﬁl§ohbelmﬁh§°

(i) CarbOXy|'Qu&@h@rc%%h@fW§§%'HH@ Burfactant is dissoltkH) in the

phot opol yneri zabl e nDno r, .and 20 (1i1) phot oi ni ti at or;
and conpl et i ng FFEHHS 176 qﬁlpﬁ ‘ei ther of the fol | owi ng addi ti onal
st eps: l . (b) partially neutralizing the*enulsion with a

D oL Ot 8 ohr O TP UL IRY Y GoH 23 wherein che gPEPES 2N

m Xt ures thereof; neutrari zed
emul si on unti| further comprise a car |1G-Fea§il@ecén§§inb§9| s8skAvi ng a

D(v,0.9) Nno gr gal¥ctde Frbnft tHeC g% Tonsisting of: obt ai ned; 30
or WO 95/ 24674 P /U895/02331
- 48 - butadlene/acrylonltrlle/methacryllc aci

styrene/acryllc acid,

10 - styrene/butadiene/acrylic acid,
styrene/butadiene/methacrylic acid,
styrene/butadiene/itaconic acid,
styrene/butadiene/maleic acid,
styrene/butadiene/butylacrylate/acxrylic acid,

15 styrene/butadiene/butylacrylate/methacrylic

' acid,
styrene/butadiene/butylacrylate/itaconic acid,
styrene/butadiene/butylacrylate/maleic acid,

_ styrene/eth?l acrylate/methacrylic acid,

20 styrene/maleic anhydride,
styrene/methacrylic acid,
vinylidene chloride/methacrylic acid, and
any acrylic copolymer and mixtures of two or

more of the foregoing.

25 L _

28. The method of Claim 23 wherein the steps
further comprise an ethoxylated trimethylolpropane
photopolymerizable monomer and esterified styrene/maleie
anhydride copolymer resin.



II. (b) comminuting the enul T a particle size
di stribution having a greater than 1.4

mcrons i s obtained; an \g! ‘R partially neutralizing the +
emul si oIWNPY2H6ZS 5 1““ *s l'ected from or gREGITEHS horganic
bases and mi xtures thereof ¢ . . [11. (b) conm nuting the
emul sion until a particlte a 50 ff size distribution having a
D(v,0.9) no 10 greater than'1.4 mcrons is obtained;

(c) evaporating the solvent and/or water from t he

~enul sion until a2%t alThsomethosomfe@laim 23. wherein the stepgreater than
‘about 60% byriHEH Pmpri%e a photoinitiator s%ﬁ%h%b@ﬂf&%maﬁﬂbebﬁgugand 15

(d) partially neutralizing the emulsion mnt a

sel ect ed frdﬁ%fﬁﬁiﬁﬁqg i norgani ¢ . bases and ni xtures

t her eof . Z@thjﬂsneﬂgﬂymbloﬁlﬁb&w¢a2&" vherein the nethod of 20

alternatives | and || S f (d) - evaporating the
5 gﬁ?@% é%g@%l %im%%%a%%&ﬁa% .

sol vent and/or water fT 2t ot al solids content no
greater than about 60®HSPYlenesilysolodigsaydatiesi on is achi eved. 25

25.  The nethod of C §rdpidenth 9@@1tagmgghgggylatefurther conprises the

surfactant is dissolved ,or i Spersed i n wat
- 49 - trimethylolp propane triacry ate,

trimethylolpropane ethoxylate triacrylate,

10 trimethylolprcpane prOpoxYIate triacrylate,
trimethylolpropane ethoxylate trimethacrylate,
trlmethylolpropane propoxylate trlmethacrylate, . ‘
bisphenol a dzacrylate,n

_ phenoxyethyl methacrylate;

15 - hexanediol diacrylate,
neopentyl glycol diacrylate,
neopentyl propoxylate diacrylate,
pentaerythritol triacrylate,:

_dipentaerythritoi hydroxypentaacrylate, and

20 polyethylene glycol diacrylate and mixtures of

two or more of the foregoing.

30. The method of Claim 23 wherein the steps
further comprise a base selected from the group
25 consisting of an alkali metal salt, an amine and mixtures
thereof.




26. The nethod of C aim 23, vx/nerz, n. the rret‘hud\ further corrprl ses the

surfactant is dissolved in the J Mgﬁﬂ"ﬁﬂiﬁﬁw 5 - The 4
conprl se a E'EHJQ%HIC aci
S

met hod of aim 23 wherein the

contai ning” Q3674 selected from thet group isting of:
but adi ene/ acryl oni tr| | e/ met hacrylic acid, _ styrene/acrylic
acid, 10 styrene/ but adi ene/ acrfoLc"aci d; c

st yrene/ but adi ene/ met hacrylic acid,
st yr ene/ but adi enell conl rene/ b t adi ene/ nal ei c

actd | o dtmdeﬁé/ GAHm. 2P, MHEERAE, ShPaSEEP. 15

st yrene/ but adi einmmxﬁxylmgﬂmeelamsﬁlllected from the greupd,

st yrene/ but adi %%
st yrene/ but adi ene % acr&fl ate nﬁ%?‘? ?‘gldg sodium hydrox% rene?et hyl

acryl at e/ met ha®QRass i diydrexide and mlxé'rf-"}'ﬁénéﬁrrﬁi"’él eramAyar F‘ée"—he
styrene/ net bacrﬁdﬁegoamgi _ vinyl i dene chi ori de/ nmet hacrylic
acid, and any acrylic copolymer and m xtures of two or

nore of the foregoing. 25 28. The nethod of C aim 23 wherein the
st eps further cé&®ri Sheamedtiodk pifaiClaim R3ewhekelipr bhansteps

phot opol yner i zah,q @ Q& %%%2%6%%@& iefd St ¥ apeLighei c anhydri de

copol ymer resin.
PCT/ US95/ 02331
10 33. The method of Claim 23 wherein the steps

'further comprise evaporating the solvent and/or water
from the neutralized emulsion until the solid content of
the emulsion is in the range of about 20% to about 60% by
weight of the emulsion. |
15

34. The method of Claim 23 wherein the steps
further comprise using a surfactant having at least 4
ethylene oxide segments.



- 50 - 29. The—Tmethod of O ai m 23 wherein the st eps further
conprise a photoinitiator group consi sting of:
et hyl ene gl ycol diacrylat 4ﬂﬂﬁﬂﬂﬁﬂ|\\1\ﬂﬂﬂﬂfhy| ene gl ycol dimethacryl ate,

propyl ermeogs/std -di acryl ate, ¢ propyl ene egG@ﬂWHWﬁEF%bcrylate
trimet hyl ol propane triacryl ate, ' tri met hyl ol propane et hoxyl ate
triacrylate, 10 trlnethonFpBBpane propoxylate triacryl ate,
trimet hyl ol propane ethoxylate trinmethacrylate, - _

trimet hyl ol propane propoxyl ate trinethacrylate, bi sphenol A
di acryl at e, 35. A netpidnofyprieparinghacphbabresist composition

hexanedi ol Qdiah¥lsahng the steps of Nneopentyl glycol diacrylate,
neopentyl propoxylate diacrylate, ntaerythritol

e
triacryl ate, (a) PEFP@HP&@r?PhFWPéﬁlﬁ9dB x?ﬁ@hﬁﬁ&ﬁgyPaF@n and 20
pol yet hyl ene gl ycol d|acryhahﬁcasdrmattuhtscoﬁtalnanW@om?(éﬁh?léﬁethe

iaifﬁgLngonprlse a basgoselec e %Q%ﬂegkg 8?8 %ggmger d %Egrg%ggﬁ al kal |
netal salt, an anine and nisplwtdon comphrdsaos:
' (1) carboxylic acid cbnteining resin,
(1ii) photopolymerizable monomer, and
(iii) photoinitiator; and wherein abase
10 selected from organic and inorganid bases and mixtures
thereof is dissolved or dispersed in either the water or
the organic solution thereby partially neutrallzlng the - _ ‘
.acid contalnlng resin; and
(b) comminuting the neutrallzed emuls1on untll
15 a particle size d1str1butlon having a '
D(v,0.9) no greater than 1 4 mlcrons is
obtalned ' '

36. The method of Claim 35, wherein the method
20 further comprises the step of (c) evaporating the solvent
and/or water from the emulsion until a total solids
content no greater than about 60% by welght of the
emulsion is achieved.

25 37. The method of Claim 35, wherein the method
further comprises the surfactant is dissolved or '
dispersed in water.



51 - 31. The nethod of Caim 23 wherein the steps further

conprise a base sel ected HME‘HMIMHMHMI consi sting of lithium :

hydr oxi de, sodi um hydr oxi d& um hydroxi de and m xtures of two
or nore of WO8S/B6Toregoing.. - " " *3Z The nethod of O ECRUSSSMRRH ej n
the steps further conprise a base that is an ani ne. 10 33. The
met hod of Cl aim 23 wherein the steps  -fadFther conprise evaporating the
sol vent and/or water fromthe neutralized enul sion until the solid
content of the emulsion is in the range of about 20%to about 60% by
wei ght of the enul sP8n. TBe method of4Claire et hwhexsirg thenmStwikrein t he

steps furt bﬁftﬁéﬂ’pébﬁﬁr9§é§9t\:/%e S%&/&{f&éééﬁt ey itk 414&8SEn 4he

et hyl ene oxi de segnents.l . 24674
PCT/ US95/ 02331°r94nic solution. - 52 - 35. A
met hod of preparing a photoresist conposition cofipri sing the steps of

L2) By Sherdng, 20 9Y., lo pChsh LRSS, wheretn chs srang o7,y 1
water and an of@hRher comprise a carboxylic acid containing resin
selected from the group consisting of:
.butadiene/acrylonitrile/methacrylic acid,
styrene/acrylic acid, '

10 : ' styrené/butadiene/acrylic acid,
styrene/butadiene/methacrylic acid;
styrene/butadiene/itaconic acid,

- styrene/butadiene/maleic acid,
'styrene/butadiene/butylacrylate/écrylic acid,

15 styrene/butadiene/butylacrylate/methacrylic

| acid,

styrene/butadiene/butylacrylate/itaconic acid,
styrene/butadiene/butylacrylate/maleic acid,
styrene/ethyl acrylate/methacrylic acid,

20 styrene/maleic anhydride,
styrene/methacrylic acid,
vinylidene chloride/methacrylic acid, and
any acrylic copolymer and mixtures of two or
more of the foregoing.

25 ‘

40. The method of Claim 35, wherein the steps
further comprise an ethoxylated trimethylolpropane
photopolymerizable monomer and esterified styrene/maléic'
anhydride copolymer resin.



sol ution conpri sing: (i) carboxylic acid containing

E?ls: ;] phot oi Ni ti at o] l“lmtmllmwmnﬂmlbasngr iléablsgl gg?gge;roﬁtngrgam c and

i nor gani WOFA@44and ntxtres " sthereof is dissolved or BPEEBSH2BL| n
either the water or t he organic solution thereby partially neutralizing
t he acid containing resin; and .- 54 - - (b) comm nuting the
neutralized emrmul sion until 15 ' a particle size distribution
havi ng a 9) .ng greater than 1.4 mcrons is

obt ai ned." | Zhe mﬂ%QOHEPﬁoﬁléﬂmcﬁéuwhsselmh§h@|ﬁtene met hod 20
further conﬁumtherthem@t&peoh phpteiapetiatorgskliecsely epbm theaﬁgbﬁﬁ wat er
fromthe engbﬁlggt%gbllfa total solids content no greater than about

60% by wei ght o enul sion is achieved. 25 37. The nethod
of C aim 35, wherein FWQY#GFﬁoleCOlfduahgylabeprlses t he surfactant is
di ssolvesl or . dispetsgdene bl dimethal¥f},93£84674

PCT/ US95/ 02331 | 9 ﬁ@&@ ne M@y gg 38. The

net hod of O ai m 35, WREPRYAePRe Ih¥CRI(diacTy it aer conpri ses the surfactant
is dissolved in the propyjenecgigtoli dimethacrylate, :

trimethylolpropane ;riacryla;e,
trimethylolpropane ethoxylate triacrylate,

10 trimethylolpropane proppxylate triacrylate,
trimethylolpropane ethoxylate trimethacrylate,
trimethylolpropane prppoxylaté trimethacrylate, ‘
bisphenol A diacrylate, .

_ phenoxyethyl methacrylate, -

15 . o hexanediél_diacrylate, - ,
neopentyl glycol diacrylate,
neopentyl propoxylate diacrylate,
pentaerythritol triacrylate, -
dipentaerythritol hydroxypentaacrylate, and

20 polyethylene glycol diacrylate and mixtures of
two or more of the foregoing.

42. The method of Clalm 35 wherein the steps
further comprise a base that is selected from the group
25 consisting of an alkali metal salt, an amine and mixtures
the;eof.



5 39. The nethod—of—Craim 35, wherein the steps. further conprise

a carboxylic acid contairy i | ected fromthe group consisting
of . . but adgmmm“mmmilmgl met hacrylic acid .
styrene/ acWQI9pR46a¢id, 10~ ¢ . ™ Sty?ené/butadiene/acryPF?"E%?ﬁ?’l
styrene/ but adi ene/ met hacrylic acid;

styrene/ but adi ene/itaconi c acid, - 35 - styrene/butadiene/nalefc
aci d, styrene/ but adi ene/ butyl acryl ate/acrylic acid, 15
styrene/ but adi ene/ butyl acryl at e/ net hacrylic ' aci d,

yl .
st yr ene/ but adi ene/ Baty| 38y metbed: aéoflaimcpl, wherein the steps

st yr ene/ but adifeitehlent voagiiksat &/ Bakel sedétded from the groupt yrene/ et hyl
acrylate/nethgﬁ;

l.i_¢c.aci Q.4 styrenelmal el c.anhydri de
styrene/nethacr?%ﬁ§%§gpdgf $2thiun hydr°§?h§riﬁ%ﬂéu%ﬁ*%?fﬂﬁ¥ tHrylic
acid, and potassium hydyoxide| apdcopstyres afidtwo'xenrmerefof vicher
nore of the feLegeigg.25 40. . The method of Claim 35, wherein the
st eps further "conpri se an et hoxyl ated tri nethyl ol propane
phot opol yneri zabl e nononer and esterified styrene/naleic anhydri de

copolyner resin. 44. THWO BetREA74f Claim 35 wherein the steps
PCT/ US95/ 0233 41. The

nmet hod of Cla%gf- Qﬁh&?@?ﬁifﬁeegFgﬁgatingfﬁpfhg%t%%ngf?get%?photoinitiator

sel ected fromnensrgliged emulsion until the solid content of the
10  emulsion is in the range of about 20% to about 60% by
weight of the emulsion.
45. The method of Claim 35 wherein the steps
further comprise using a surfactant having at least 4
15 ethylene oxide segments. '



c%nsi sting of: et hyl ene glycol di aoﬁ;‘?a‘t'el,g%/q ,“:H‘;T&

- ethylene glycol dinet hacryl ate, _ propyl ene gl ycol gMBs
py opy! elne gl ydBCT et hacr yW@RLB INTELLECTUAL PROPERTY GRGANKZATION) | o] pr op e
triacrylate, : tJaet hyl h i

tr1 ot bV ERYATIONAL APPIGATON Aty RARIRK feaf bt BoBpkkARON rihkry tm
tri 1 Jiitehatoa| et Gisiiftution8t:€ t 1 i Mef hadri) Biefhational Publication Number: WO 9524674
tri thﬂo@k%ﬁ%ﬂ%@}‘ﬂ&?ﬁlﬁﬁ,' mealdcryl ate, - bi sphenol A v~

di acfyl a¥mo, 27/08 phenoxyet hyl |43} Iteenatiqns}PublicatimDate: 14 September 1995 (14.09.95)
hexajtediotr—dracr yr at €, neopent yI gl ycol dracrylate,

neoplary fitermatiopbippliation Nkmberr | at RET/USIS/02331 1-81) Deﬁmgmtae Agfvgf B% BR, E\P{. CA, Egl.
tri ate, - . ‘ pe it ol b m% ) ) )
poI Yy (%% 3”3”9’1 y%lmﬁi aCI')zﬁlsaje e g%%%r?@(% es gi,m‘,mj, NZ,PL,PT’, Rdm@%%,’rswﬁﬂ:
of the foregoing. 42. The nethod ofm,CTalAIUSSUBIVRE mmmsmma?

f ur t Hao Py tse a base that is _sel ected]|fr omBEpEK, G p Wi FT,

al kal i me%g‘?ﬁlt ar? MRRAE4 LREH xt ur B tﬁ%%%];ﬁ:ém ik 3‘%
. . - 55 - 43. The

) Abplicing| W SGRUTEr &1 Q0. .SIUgpS); 1114 |further conprise a base sel ected

fron) the @reusgr the Amesigndiew (Ypoeg\ o103 um| RYMIE | de  <odi um hydroxide and

(72) Inventors: HALLOCK, John, Scott; 10324 Kingsbridge Road,
Ellicott City, MD 21042 (US), BECKNELL, Allan, Freder-
ick; 8549 Trail View Drive, Ellicott City, MD 21043 (US).
EBNER, Cynthia, Louise; 6235 Sawyer Road, New Market,
MD 21774 (US). HART, Daniel, Joseph; 2997 Patapsco
Road, Finksburg, MD 21048 (US). -

(74) Agent: GANDHI, Bharat, C.; W.R. Grace & Co.-Conn., 7379
Route 32, Columbia, MD 21044 (US).

(54) Title: STABLE, IONOMERIC PHOTORESIST EMULSION AND PROCESS OF PREPARATION AND USE THEREOF
(57) Abstract ' o

Disclosed are waterborne, stable photoresist compositions and methods of their preparation and use. The compositions are characterized
by increased shear and storage stability. The photoresist composition comprises an aqueous emuision of a 22 % or less neutralized
carboxylated resin and non-ionic surfactant containing poly(ethylene-oxide) segments, photopolymerizable monomer and photoinitiator.
Neutralization is accomplished using either an organic or an inorganic base or mixtures thereof. The photoresist compositions are useful
to selectively coat and protect surfaces subjected to corrosive environments, e.g., etchant processes, in the production of circuit traces for
electronic circuit boards. '




pot assi um hydroxi de and m xtures of two or nore of the 5 foregoing.

44. The nethod of C aim 35 wherein the steps further conprise
evaporating the water fromthe - neutralized enmulsion until the solid
content of the 10 emulsion is in the range of about 20%to about 60% by

wei ght of the enul sion. - 45. The nethod of O aim 35 wherein'the

" steps . further conprise using a surfactant havi ng at | east 4 15 ethyl ene
OXIde segments. - o
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