PHOTOl MAGEABLE COMPOSI TI ONS HAVI NG | MPROVED CHEM CA 3 DEC J999 -
STRIPPING ABILITY 5 Field of the Invention T n e sh
directed to negative-acting photoi mageabl e conpositidns™su sed

as photoresists in the art of printed circuitry. The b|n polyner of the
phot oi rageabl e conposition is a styrene/ nal eic anhydrld ol ymer or ot her
anhydride functional copolyner nodified with a (nmeth)acryl ate-functi onal
ol i gonmer for inproved 10 chem cal resistance and stripping ability.
Background of the Invention This invention is directed to negative-acting
phot oi mageabl e conpositions which are devel opable in al kali ne aqueous
solutions. The invention is particularly applicable to primary 15
phot oi magi ng resists, but is applicable, as well, to conpositions that are
hardenabl e so as to formsolder nmasks and the like. It is well known to use
as binders in such photoi nageabl e conpositions styrene/ mal ei ¢ anhydri de
(SMA) copol ynmers which are esterified with various alcohols, e.g., US.
Pat ent No. 5,609,991, the teachings of which are incorporated herein by
reference. 20 U S. Patent No. 5,296,334, the teachings of
whi ch are incorporated herein by reference, teaches photoi mageabl e
conpositions which are esterified wiwth a (neth)acrylate functional al cohol,
such as hydroxyet hyl met hacryl ate (HEMA). By adding (neth)acryl ate
functionality to the binder polyner, the binder polyner, along with
acrylate functional nononer enters into the photo-initiated cross-1inking
reaction, thereby increasing the cross-. 25 | i nked density of the
exposed resist. -2- (Meth)acrylate functional binder polyners, such as
those taught in U S. Patent No. 5, 296 334 have proven val uabl e in secondary
phot oi mageabl e conposi.tions, PﬁHQE d@fdjsﬁlggv r?;(\ﬁh g per manent

e ot ﬁ)acry ate functional

| ayers, e.g., solder nasks.

bi nder pol ymers have pri¥PBQVEPGHEMICAL B@'S%B@ﬁbéﬂ@tﬂﬂlﬁﬂlm PEILTEF y 5
phot oi magi ng resi sts, which are not designed to be permanent coatings. In
particul ar, the increased cross-link density afforded by the (neth)acryl ate
functionality significantly interferes with the stripping process of -
printedicirCLnEgMuunhijhahnmgation In fact the increased (net-h)acryl ate
functionality combifed wi cul ar, wei ght and hydr ophobi c

' 9
character of the styr rese%ﬁvengf’? e ‘g’ eﬁ'ﬁdéf’ PERHVEHRG P%*enaﬁeeﬁmsmm
10 type stri pptnes thoseutsed asphokdesists/ionthe drhef @inkadl draaitrgXiTe biddeKpdiyméde thiEVA

type mononers &B%?ﬁiaﬂgtc%n!tpbﬂlorpﬁi%b,l.tsgﬁelma en: m&gndesgo%%ly%e\r” t h%ygnhy%nde

devel opi ng, etching and P
functional copolymer modlfled with a (meth)acrylate-functional oligomer for improved

10 chemical resistance and stripping ability.

Background of the Invention
This invention is directed to negative-acting photoirnageable compaositions which are
developable in alkaline aqueous solutions. The invention is particularly applicable to primary
15 photoimaging resists, but is applicable, as well, to compositions that are hardenable so as
to form solder masks and the like.
It is well known to use a's; binders in such photoimageable compositions
styrene/maleic anhydride (SMA) copolymers which are esterified with various alcohals, e.g.,
U.S. Patent No. 5,609,991, the teachings of which are incorporated herein by reference.
20 o U.S. Patent No. 5,296,334, the teachlngs of which are incorporated herem by
' reference, teaches photoimageable compositions which are esterified with a (meth)acrylate
functional alcohol, such as hydroxyethylmethacrylate (HEMA). By adding (methlacrylate
functionality to the binder polymer, the binder polymer, along with acrylate functional
monomer enters into the photo-initiated cross-linking reaction, thereby increasing the cross-

25 linked density of the exposed resist.
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_'proce55| ng steps. Summary of the Invention 15 It is, therefore, a
primary object of this invention to provide negative- acting phot.oi nageabl e
conposi tions which contain a meth(acrylate) functional binder polymer yet
do not suffer fromthe foregoi ng drawbacks. Negative-acting photoi mrageabl e
conpositions in accordance with the invention are provided which conprise
) between about 30 wt % and 100 % preferably betvveen 20 about 30 and
about 80 wt % based on total weight of 1) plus | T )S bi nder
pol ynmer "having sufficient carboxylic acid funcyi ISF'F t he

phot oi mageabl e conposition devel opabl e in al kalfi.ne A Dsol utjon, I1)
between 0 and about 70 wt % preferably at |east about 20 w % based on total
wei ght of 1) plus Il) plus I1l1) of an addition- polynerizable, non-gaseous
[err]-ethylenically unsaturated conpound(s) capable of 25 form ng a high
po: yner by free- radil\felilr)aérgiaieifaﬁ&l%nﬁlr&idéa p&nqaaga;ugngsmzo' t:&gmé inU. 5 Patent Nol
pol yneri zati on, et ween about and about wt % hase n tota
et ot of 1) bR sl SSrahsuaTe & ROLEY A E Do R A GAT EAT s Pl o5 1hoss
Negat i ve- act i ngsghiot orming eerladent0ayeos ietd. Osvider maaicscomrdmemhwﬂahdt(heth)acrylare

i nvention are avi
carboxylic aci g '%wﬁ'ﬁ‘ég ,IO;K(;G?J,-{,ES;% ngl4t&opr1r’\)eerﬁj &c@g?%‘ngﬁh%’(@enggea r1I['1aqy ?H&ok'g% %%n
devel op&bl e i n eiskeatnive aeeqweéwns@mq ReFManeny coat"pﬂsot'rom Wrth@amreamtcewsisal

for said bi ndefinp@kygigrarforddd tyl thk (aemmwtelfambaswtaemf.eﬁuysmetems WL ERI N
t he bi nder polyner. conprises a carboxylic anha?'/d e-functjonal backhone

having 10 to 96"'%'[‘%”81“35 &F BEY FEC%‘rﬁﬂ?bdr {ahecatias; HU@? tag-incisesed FBERIPOK G
sai d backbone b@iatgniiay fceresuhaf ith @ik migh Imofec(iae ivaigac byd &,’Edﬁoﬁﬂdﬂ&tdh@ﬁa{er of the
hydr oxy-term n ee 0

Wi ch Lne- (et 8)Yiehs, maie ool SmBn FipesaBe dE RlPEl FOM, 9% sMiarPScklugen®
| i nkageOby at [Mosepver ths %mﬁmwxwpengmmm*wmtyae nMogamersomeated ngeoq@némeq!ﬂems
actone or | actam Sk sty amP%\égﬂwg etohidCardHaclf okl BRPLAbLBICAD! €
conposition of a binder polyner has a carboxy

anhydri de-functional copol yner backbone preferably a 5 styrene/ mal ei c.
anhydri de COpolsmﬂawMM whi ch the anhydride residues of the )
copol ymer backbone are half-esterified to at least 10 nol % preferab at
bt 55 o5 up tB 00 HIPH: (oPHTAST OHHE nHUTITEE heY Rl et ae s
hydr oxy5f unct i ehatbiralgéayEmempasitibne pihichrtahtaimon oeeisrylave] funatiorabbigatierpolvdeyet
preferably at % Ytotal being half-esterified
with a (neth) acry?’lé ?‘%5?%&%182%#%5/%?%?%?& er m nat ed ol i goner 10 havi ng
the formula: Negative-acting photoimageable compositions in accordance with the invention are

provided which comprise |) between about 30 wt% and 100 %, preferably between about
30 about 80 wt% based on total weight of 1) plus Il) plus Ill) of a binder polymer having
20 sufficient acid functionality to render the photoimageable composition developable in
alkaline aqueous solution, between 0 and about 70 wt %, preferably at least about 20 wt%
based on total weight of 1) plus Il) plus Il}) of an addition-polymerizeable, non-gaseous
a,B-ethylenically unsaturated compound(s) capable of forming a high polymer by free-radical
initiated chain-propagating addition polymerization, and Ill) between about 0.1 and about

25 20 wt% t;ased on total weight of ) plus Il) plus III). of a photoinitiator chemical system.
The improvement is the use in the photoimageable composition of a binder polymer
1) which has an anhydride-functional copolymer backbone, preferably a styrene/maleic

anhydride copolymer backbone, in which the anhydride reeidues of the copolymer backbone

. are half-esterified to at ieast 10 mol%, preferably at least 25 mol%, up to 100 mol% total .- - -

30 of the anhydride residues with a hydroxy-functional oligomer and optional monomers, with
at least 5 mol%, preferably at least 25 mol%, up to 100 mol% total being half-esterified

with a {meth)acrylate-functiona! hydroxyl-terminated oligomer having the formula:
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.[;err]* wherein (A), (B) and (C) are in any order, 15 n is an integer
froml to 40, with n typically being 1, and (A) conprises a chain fornmed of
bet ween ab@pt spterdasiBeRRepIkaXy| at e mononers and/ or aromatic-substituted

al koxyl at e ' iiWb between about 1 and 20 carbon atons, (B) is

ei t her abseaﬂm‘m,ﬁ“mm F a chain fornmed of between about 1 and 40 20

al koxyl ate aromati c-substituted al koxyl ate nononers havi ng
bet ween about 1 and 20 carbon atons, the nononmer conposition of (B) being
different than the nononer conposition of (A, (A plus (B) bei f or med
fromat |east 2, preferably between about 4 and §¢ SlEFTHASTBERN | and (O
conprises a chain fornmed of between 1 and 40 | ac e Oéﬁ%qetam nonpners, 25
preferably | actone nononers, having between about_.2_an -Cat-pen-ht ons.
The bi nder pol yner has between about 10 and 90 nol % preferably between
about 45 and 50 nol % car boxyl i cganhydri de residues, a weight average

mol ecul ar wei ght of between aboyt 2,000 and 200, 000, preferably of between
about 25,000 .and 5%H)Q@H(aBdcAncacidHumrar)qf-Het ween about 50 and 250,
preferably between about 130 and 30 180. -3A- Detailed Description of
OertainsPreferred Er odigﬁnéﬂz L in,. unless otherw se noted all '
percentages are wei'ghto pere tagg BRSPS 1) (the binder pol yner) and
Conmponent 11) (the nphet oitegegéall tcédpeitimad fwjgallp beiagd. Gahrponent 111) (the
phot oi ni tiat or Chemaealm5al Shadf RrhE] 6 BorfRBR bBGHCH :hP 48Uy hAONBASe AN
ot her conponents are calculated as parts relative to il parts of 1) plus
11) plus |11).37%ps afamaticsehgitipd elkgrdate mdnemgesdifving debmesorayaus 1 2a¢ 24 (catben
and "net hacrylasms, functionality and m xtures thereof. 10 The
currently preferred method of form ng the binder, pol r conponent I) of

t he pr’eésent i nvent ivon' %'Rieb aifbﬁ‘?"tti°élq PEsof VB ff@“%@?@ﬁfé“ﬁ& T dj gnd 40
anhydri de by alliconmentnoosradrs faneier bethatialsuipmitytae nikoafiawe mtoaces Haeng béxween
produce what i r erein as n | de-f i onal..bhackbone
Styrene and rra%gl(’{gf‘ Za??ﬁ%)r%agbe&a%tg}nﬁ'ntg’\?m%{k%m%{)%rr%éésﬂ'zoé‘ ?qﬁﬁéber"éggﬁ'lf%?en WAne
al ternating paeenemsr ogmhrositipr ol/iAdd4) pivs & deing dornad Kisomas ipast Ynereferdtily bitineee
styrene is theppnel 8hd Si5hut AN TRIerd Qhg f Orm ng the non-acid portion of *the

bi nder_ pol ymer backbone, styrene substituted with a C[lerr] -C[‘err] al kyl
gr oup,’ uch as a- SL(‘%)qun@Q[tSéa? chain formed of between 1 and 40 lactone or lactarn monomers,

preferably lactone monomers, having between about 2 and 21 carbon atoms.

The binder polymer has between about 10 and 90 moi%, preferably between about
45 and 50 mol% anhydride residues, a weight average molecular weight of between about
2,000 and 200,000, preferably of between about 25,000 and 55,000, and an acid number
20 of between about 50 and 250, preferably between about 130 and 180.

Herein, unless otherwise noted, all percentages are weight percentages. Compaonent
I} (the binder polymer) and Camponent I} (the phatoimageable compounds{s)) and -
25 Camponent ill} (the photoinitiator chemical system) are herein considered to equal 100 wt%,
and other components are calculated as parts relat_ive to 100 parts of I) plus tl) plus Iil).
The term “{meth)acrylate” is meant to encompass “acrylate” and “methacrylate”
functionality and mixtures thereof.
The currently preferred method of forming the bi_nder polymer component [} of the
30 : present invention is to initially capolymerize styrene and maleic anhydride by a conventianal
free-radical polymerization procedure, ta praduce what is referred to herein as the anhydride-
functional backbone. Styrene and maleic anhydride are knawn to polymerize in a regular
alternating pattern which provides an ordered backbane polymer. While styrene is the
preferred comonomer for forming the non-acid portion of the binder polymer backbone,

35 styrene substituted with a C,-C, alkyl group, such as a-substituted, e.g., 2-methyl styrene,
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e.g., 2-nethyl styrene, or substituted on an aromatic ring, e.g., vinyl
tol uene, vinyl ethers, vinyl esters and acrylol esters, such as vinyl
acetate or nmethyl nmethacrylate, may al so be used. Wiile naleic anhydride is
the preferred conmononer for form ng the anhydride portion of the binder
pol ymer backbone. Cerr]-Cerr] nmono- or dialkyl-substituted and

aryl -substituted mal eic anhydrides 5 may al so be used, such as
2-met hyl nal ei ¢ anhydride, 2-ethyl maleic anhydride, 2-phenyl naleic
anhydri de and 2, 3-di net hyl mal ei ¢ anhydri de, as may ot her

anhydri de-functional nononmers, such as tetrahydrophthalic anhydri de,
net hyl t et r ahydr opht hal i ¢ net hyl nor bor nene- 2, 3-di carboxylic anhydri de,

ci s-5-nor bor nene- endo- 2, 3-di carboxyl i ¢ anhydride, and the |ike. 10

It is generally desired to provide the anhydride-functional backbone

copol yner wi t horebsieend ebauiroderianth, 30 I’T\Drl\yq/qm@d’r@f ehakliyerDalimeestedRAb acARI

and 50 nol % an i refer b anhydr i e re an
bal ance non- acg%giseg‘?c u%i“' e té’rea Irf/'ers ,%5{{'2”? d'?féyg b’ls%(fl %"Fﬁ‘éa'e'c
desired aci d rifydide is tﬁh@fﬂcﬁwrﬂ!’ewnmomrforufpmmsubeseqlmemve portion of the binder
hal f-esterifi Cpﬂ:INnﬁHﬂbaék@oﬁee@d@rm&%eopmgﬁﬁ'sﬁgtggzgtaﬁdQR/F‘P&%* QP mae N %lnﬁ)ﬁaa%e? he

in al kali ne aqueous sol ution I on esire
anhydr i Ye- f uncPFORSP PHAIEN SR 3SRoBrYIvEMakis\Aehdridei Zhthybweleisehvdsideceipheny!

wei ght of bet wedsicadaydrid2,88Q, @-BﬁheaQﬁ) nwc a £tl§g aab,lr}:fayof)thl@ﬁtamﬂd@mu&onal

25, 000 and 55, bsequent | nh dr| functional co
backbone is harﬁgrpes? gl’l f:a %/h §[y%f hafer radvediener BeHY E"T'}Yémphtha“"
(et h) acryl at enfthwoerbomane-RABcticaxtydxylicer eatatied] 0dis-§oBRIornedB-endo-2,3-dicarboxylic

Wiile in the RARP¥Re, S&P glhﬁee formula for the
(met h) acryl ate-functiona droxyl -term nated oligomer, (A), (B) if

present® and (C) nidys 8%‘@6%##5699 onpfbﬁedﬁ! Fhezamy driddeun ctiohd beridfoee cepblyraeteviof
ol i goner . synt hesweergsstat ablayd @b%él'%e%réfbéﬂy(b@w&‘?\ Hout Hﬁ ah&'s0 rﬂb\sﬁ 9%9%

t he (msth)acryl aﬁge fungtionality. In the preferred synthetic rou
(met h) acryl i ¢ &ef % &epespy @a'ev\‘z PRYYide PRy %[tdebar'ﬂﬂ‘ﬁér?EP agid res'duesr preferably
aromat i c- subststyrertegesiduek aun plodtide tHEReIFRINacnumbeDto the bmderriSbKlHéF Qp&f s&'dé\cﬂ;ent

NDNONers So a e esired,, further act i n IS carrled out
with an di ffe?‘SFﬁtQStg{f%gH ‘{‘39’%#0%?3‘?””“?98?%’? f°6“°§ﬁ'ﬂ%’t PR nINasalT T preous

monome'® or mi ¥elytien-ofn asidwhnnbrschresi that the eduaigid¢-8)nctidiud bamuhé cmmarre@du\est
I's then react %dw%twha@rig%%aé'& da(? %&Qto@'gh{v&e LBIUCE 06Ghnd 2 Aé pre% ably_of

nononer s used i nform ng ‘né ﬁ)) éfh goner's i nc 316’30
mononer s, st r &FHKHIEARAFIED 0%?% B80- havi ng from 1 to 20 car bon atoms

al t hough short ChalSUbs%hJﬁQ%IyJ ﬁ%%ﬁh@fnd@-tfurlc@iaﬁatl cgp&\ﬂfﬁé}%cﬁ;&gﬁs hailERerRRd with
et hyl ene oxi de €iha dp ene oxide, | ene oxi de and tetrahydrofuran, are

general ly preferré AR & h%{F'Br?ﬁtﬂi”b‘ Bae it vactanrowrolstermiagten oligomer.
styred® oxi de nmay Wéhilesad the bbsve (dRpcrved (ddnulaWrbd ethe Bmethiachnfs@iictional,

hydroxyl-terminated cligomer, (A), (B) if present, and (C) may theoretically be in any order,
the preferred mode of oligomer synthesis generally dictates that (C) be at the terminus
opposite the (meth)acrylate functionality. In the preferred synthetic route, (meth)acrylic acid
is reacted.with an alkoxylate monomer or aromatic-substituted alkoxylate monomer or a
25 mixture of such monomers so as to produce (A). If desired, further reaction is carried out
with an different alkoxylate monomer, aromatic substituted alkoxylate monomer or mixture
of such monomers to produce (B). The resulting product is then reacted with a lactone or
lactam to produce (C). -
Alkoxylate monomers used in.forming (A) and (B) of the oligomers include alkoxylate
30 monomers, straight chain or branched, having from 1 to 20 carbon atomns, although short
chain alkoxylates of at least 2 carbon atoms, such as ethylene oxide, propylene oxide,
butylene oxide and tetrahydrofuran, are generally preferred. Also, aromatic-substituted
alkoxylates, such as styrene oxide may be used to form (A) and (B). While (B), if present,

is herein defined as is (A), (B) is formed from a different monomer from (A). Far example
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is herein defined as is (A), (B) is forned froma different nononmer from
(A). For exanple -4 - (A) could be forned from ethyl ene oxi de and (B)
could be forned from propyl ene oxide, or (A) could be formed froma m xture
of ethyl ene oxide and tetrahydrofuran while (B) could be forned froma
m xture of propyl ene oxi de and styrene oxide. The optional incorporation of
(B) allows the oligonmer to be tail.ored to particular applications. To
provi de sufficient 5 chain length to the oligoner, (A plus (B) nust
be formed fromat |east 2 nononers total, preferably between 4 and 12
nmononers. Conponent (C) of the oligomer is formed from1 to 40 | actone
nononmer units, either a single |actone species or m xture of |actone
species. The | actone species may be linear or branched, and generally has
from2 to 21 carbon atons, although 6 carbon atons are 10 general ly
preferred. Epsiadpeusdanps mhﬁﬁitfﬂi‘&@edh$leh§18x|9é e,ioems e@lma a@tf&nn%dff.% bRpWEMD0i &9, o
O her suitable I%ng%s fé”r;‘% de but: are n f
bet a- but yr ol act one- e 8t L BRA PR REFYRST ey ef‘%1°§’5? é’l’%feééf‘b‘ﬁgf”’a”AT"E'&F (8) could
Clerr]-Cerr] ahd&fytm@u‘bm ? tnixtee of @opytEme Sxids andistgeent lbeidal kyé offdraBincorporation
oL er 0 a0 Pnes eI IR mer 6 WBAblared WYY eyl BRI as, U B DMe suricient
tri-n-propyl - edSPPJHN AR GF QbgasressiA) a@smlmuswe@rmerﬂ]fm@[ evrlpist125'n0nomers total,
al koxy- and ar oitefetabhyssdstdnt 4h @12 A6hGRES. MY al so be used. In addition to
| act ones, | actans macy be su&i %tut ed for form ng conmponent (C). Suitable
| act ams i ncl ude t hos& WRTCH“ 8t egismsr sdormed fioaLt intlartpas @anemeaitsygither
ﬁpz i | on- capr ol actiagte ketang spejpacir arilkt)drq)dfeﬁtﬁbdiaed:ecfghe Tﬁé lagamerspéées may be linear
ydroxy-termn t 05l t
functionality, aotégoga&heé e r%g& r;%"r} ?JO%E" 2 ?Jgg:tcfr aIm[ ngéd/'lgﬁfefaga%'f oM ore
t he anh%rl de r%§?f@h\esrefa@r@éf épabhyapmt;cmbeq theanéfyaed Betonesordiaoesing df). t Dever
anhydri de- f unctsupasé Iaféﬁﬁkbf?\@l@dp%,uygﬁrnot Iﬁﬁ\ﬁ% d”‘tgle% tR;r:AHg@toﬁg y{e? &{JmRlo J[cgone

anhydri de backbone I&{Y’ formthe a por
of the esterifyiHg §l§ ?"é%"ermf"%’e Gife ﬁbﬂ\?lébﬂ'é@e?l'ﬁéd"@ |Sg€im§ls t*ﬂeﬁib\ddwrg

upon t he arTDuntvamfola(cfﬁhbh)saﬁfaﬂrﬁétﬁ)ﬂ-f el ﬁ’é?@‘ |J|Meﬂlﬁ5' digdlyl- %Jﬂedréﬂ\)l Y di- r'l F\eiyﬁ

desired 25 teri tantial proportion of the -anhydr
groups. |f for d"'so 5r°tp| uT'aF ﬂéb‘pﬁ”f*@’df i BiY FiHePr g?‘f' §BTHeP °?%'°|3§'§’Gei (?Sé%ﬂt"é‘rsl f:yc,

only a ¥ortion adfOXVhencamydncdmasgmerpsctcmﬂs atkyi itiobalused.coMakditisn @b 1@siones,

met hanol , et hangliampr, e used to additia

anhydri de groups R %UPSthéngrfg?lyoé% %R O"?MSEL %‘é{f%f Betads | T%‘édsetn%"
about 10% of t Hehi &*hﬁ?/éﬁ‘spef@ teohetactones fited ebavsl withtepsivastpabowim 858G esrdially
nost pref-erabl ydRP84.0or as- cl ose 30 - to 100% as can be reasonably

achi eved. At | east §_ mol % preferably at |east 25 nmol% up to 100 nol % of
the hal f-esterificat"dR"eqMwIiY NpEoR-teRminRted A3 ghe -teratrysi gregsits thsotmsth)aTyiate

hal f - esaceri fi cdth@monpiitgC 8sS tHer @vhidEIShyaire@! RAKydatya@hdly Heodth itd 1aashhaakd

ester. resi_dues, preferably the maleic anhydride residues, of the anhydride-functional backbone

" polymer, preferably of the styrene/maleic anhydride backbone polymer, to form the half

ester. All or just a portion of the esterifying spe_cies may be the above-described oligomer,

depending upon the amount of (meth)acrylate functionality desired. Generally, it is. desired

25 to esterify a substantial proportion of the anhydride groups. If for a particular application

the oligomer is used to esterify only a portion of the ;nhydride groups, an additional alcohal,

such as methanol, ethanol, propanol, etc. may be used to esterify additional maléic

anhydride groups. Total half-esterification must generally be at least about 10% of the

anhydride moieties, preferably at least about 25%, and ;1105t preferably 100%: or-as close

30 to 100% as can be reasonably achieved. At least 5 mol%, preferably at least 25 moi%, up
to 100 moi% of the half-esterification should be with the above-described oligomer.

The half-esterification process provides a carboxylic acid group for each half ester.

The degree of acid functionality is, therefore, generally determined by the molar ratio of non-

acid monomer, e.g., styrene, and the anhydride-functional monomer, e.g., maleic anhydride,
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The degree of acid functionality is, therefore, generally determ ned by the
nolar ratio of non- acid nmononer, e.g., styrene, and the

anhydri de-functional nononer, e.g., naleic anhydride, -5- used in

form ng the backbone polymer. The carboxylic acid is sufficient to render
t he -bi nder pol yner sol uble i.n al kal i ne agueous devel opi ng solutions. The
bi nder polyners in accordance with the invention generally have acid
nunbers between about 50 and 250, preferably between about 130 and 180. 5
Through use of "the above-descri bed (neth)acryl ate-functional :

hydr oxyl -term nat ed ol i gonmers whereby the chain which |inks the
(nmeth)acrylate functionality to the preferred styrene/ mal ei c anhydri de
backbone is extended with at | east two al koxyl ate groups and a ring opened
| act one or | actam group, inproved stripping is achieved while maintaining
good chemical u%8 hrsto&n.ﬁgé:rQLHab%Gnéjﬁ‘drﬁJxé?PfrHegcar%xQﬂ?H 35 .QE\Qf.BL@JMQnd%F ﬁw‘%somdeBy

di stancing th acrylate functjonality fromthe pol

backbone t he e%‘?][érperl Feire dPe@é%lf‘e iquee 4vRigrivBetritionact he rder V@Fﬂfs in
portion (C) prancodianse inits tﬁornvbkytmh@éhdeusaﬁatvacalé ddimgegs bdi1@est EbURIS0GNd 250,

operation, the ly |n ripping tinme. Wiile producing sites
for stripping érg uttﬁ%ﬁsﬂ%t%( Hﬁe r%ﬂ%él vel y hydr ophobi ¢ chai n extension

provi de3 good chenii®adughaise sf m@éw@dacml@drjmm)argvlbratfhm;ctand hagiodlylat@iihated
solutions. 1 5ol|gomers whereby thEléH pWhmﬂrl%ks H&q nﬁéé?{ ﬁ?&tfﬁﬁ‘éloﬂﬁn Qo Eh@ pi?rerred

styrene/ mal ei c anh%/drl e backbone 1 nproves free o Fopert
col df l ow / r ol TVYFBYMateioarhydidesaghtions i Wertslﬁd A LE aéﬂf@égtwq Hk@ﬁrfasgxsmoem arghal

3) phot o r eactrngidpynedTiorealr dﬁ:{aﬁﬂ!}rbdﬂ)l’r@(@ﬁar&tndp&gag bigmad vmﬂe H%‘%u&]hﬂ&%eod
nol ecular wei ght _of  the flexibility is achieved

f S
i ncor poration of & re‘c"s"i")éﬁe ”r”"%H% Ve{oR[§q. R (269 HEing; HEes | |ef\’lfkda‘5qa@°'"9 the
(met h) Heryl at e(nfeunmrvlewdhnd;tyonal'fheromnqne @UB’d\ephﬁtkOodieBﬁ:@tebt\ét tu)ks%ﬁasem in the QN@r

wh t.h
Sl " U e N SHaf Loyt G LB T SOBL RS AN

nmononers t hat %éraﬁ'%ot*‘fﬁ%l?h/rﬁ'%é'ytsh@“mw $tupmmmd@ﬁaﬁﬁe«leo¢r0ﬂmg( stes iyragrigding
groups of the ssidRnCHadR, Whé helEMlySW%rQ&llmrchmt éﬂté&s:oﬁy?kg%le %85 OLRfh&l S

of this genera}3 ﬁé{’)e cont ai n. phot oi mageabl e _nononers and |gorrers

Because the pdf¥ t8fa°’[dtﬁ$atb’ﬁé’§3ﬁta“i’ RGEPLENY $P4HONE et h) acryl at e
functidnal ity, 25 Furthermoref thb ShdﬁOS)&érbloﬁ th FheSSHFEneAANSS aﬁdeFtﬂ Uacﬁﬁﬁdeﬁﬁbbbv@:n

th th h f t

accor dance w tTves osier PEpBHEn) iR |8 Bt B 4 R0t ire Fsnebiked srsem.
suitable cr os§nld|ﬁ@msqmw'andhsuélﬁﬂwennbdoyersémns aetxpasuryethbnfmﬁ; miggtlar
phot oi mageabl %&&W&fsﬂhte's%}ém' “rh%%k{%{ﬁ%} isoa’lh*é’lzéqrbshe oofREh o Lnventi.on

contai n nononers and/ or oners hot o e co onc?nlmetar fqa}"
if present, i sa“iaﬂﬁdéalq’%/c'asﬁ’r’m'féiﬁé#mETB@CFY'ate functiwmbw oTheSMquved:hmtn refctigomer

havi ngeet hyl eriver HE3matin WdidhTEMA RS dide i Blidel o kRS §tkreﬁ$/n¥|eﬁ:'un% &mq;auﬁ@qtn'e QL.
I ncl uding mn%fogsrﬁet! !it.?ent%ltheclgn e?lélpaqnsler?gr:g o?tcr)\gggclijlggnil mg-r\\/c:rr?ers theaI; II:xillp to mm:r?nrye (Ehe
steric hinderance of the (meth)acrylic groups of the side chain with the SMA polymer matrix.
. Typical photoresists of this general type contain photoirhageable monomers and/or
oligomers. Because the polymers of the present invention have (meth)acrylate functionality,
25 it is possible in some cases to rely entirely on the {meth)acrylate functionality of the resin
for photoimaging in accordance with a suitable ph;toinitiator chemical system.
‘However, for suitable cross-link density and sufficiently short exposure times, most
photoimageable compositions in conjunction yvith the present invention contain monomers
and/or oiigomers. The photopolymerizeable component m, .if present, is typically a monomer,
30 dimer or short chain oligomer having ethylenic unsaturation, particularly, a,B-ethylenic
unsaturation, including monofunctional compounds and compounds having «,B-ethylenic
unsaturation functionality 2 or greater. Typically, a mixture of mono-functional and multi-

functional monomers will be used. Examples of monomers suitable for photoinitiatiated

polymerization include, but are not limited to, acrylic acid, methacrylic acid, maleic acid,
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unsat ur ati on functionality 2 or greater. Typically, a mxture of

nono-functional and multi- functional nononers wll be used. Exanpl es of
nononers suitable for photoinitiatiated polynerization include, but are not
limted to, acrylic acid, nethacrylic acid, naleic acid, -6- fumaric

acid, citraconic acid, 2-acrylam do-2-nethyl propanesul foni c acid,

2- hydroxyet hyl acrylolyl phosphate, 2-hydroxypropyl acrylol phosphate,

2- hydr oxy- al pha-acryl oyl phosphate, mnethyl acrylate, 2-ethyl hexyl acryl ate,
n-butyl acrylate, n-hexyl acrylate, nethyl nethacrylate, hydroxy ethyl
acrylate, butyl nmethacrylate, octyl acrylate, 2-ethoxy ethyl 5

net hacryl ate, t-butyl acrylate, 1,5-pentanediol diacrylate,

N, N- di et hyl am noet hyl acryl ate, ethylene glycol diacrylate, 1,3-propanedi ol
di acryl ate, decanethyl ene glycol diacrylate, decanethyl ene glycol

di met hacryl at e fulp abicCaead, ehﬂwv@@u.@lz Q&ra%wloant.aeth%,p?o dhé&éﬁ&% Qkid P3 RP& B?yemyl
di acryl ate, ycer

lo} di hacr at e pro ene I ycol diacryl ate, ycer ol
triacryl ate, §°’2€|°(’p ﬁy°(§P hze'ﬁ‘ﬂf{? "de?ﬁ%hn%c'y' di Resphets- yI%‘fVé’met Ridraspriote
gl ycol di acr yb@smata@ethyl acrvlatqoaleyrwxyayhg&wa&eZn Blir ey Pardiyi£tE O M EUYE Bkl 1k te) RN €
di met hacr yl ate, me{:hral:r%ta lh@Qr%xy eg!yygg'élage E Ii]?‘ncertﬁlﬁgl:ﬁtla%é oc:éY >/‘71(%‘d1late 2-ethoxy ethyl

pol yoxypropyl tri nethyl ol propane 'tri
di met hac?yl at e, ™Bie§TYEHfe t-byiv ewyiagi ﬁétmmﬁlalt@acrvlite:sblm dphnedirethyl acrylate,

di met hacryl at e, ethbldﬁé/'gﬁ/'ﬂﬁl digdryig@! 1CH. %Emgfo)’hﬁt:@late lde%arnétﬂﬁgpeegly%l diacrylate,
di met hacryl at e, butanetriol trinethacrylate

2,2, 4-trinet hyl 35 a@eﬁgm‘én@b‘f%l digethaemiats: yﬂér‘éfc'°b%?ﬁf‘a@?'yf’ﬁl”‘/taéq 2,2-dimethylol
trimethacryl at eproﬂlarrﬁ‘ltﬁﬁlty{llat]a5glycerol dxaoesﬁlhy!] ﬁiﬁ&nﬂ/leae @IymtJWJlé’tE iPeerol triacrylate,

pentaerythritol, ba I tri | ol , propape trinethacryl ate,
1, 5- pent anedi ol %%né%”g%r a y' '3?125'9 %i%ﬁ'é% ol Uit 1"ﬁa0|‘3>)’|°8'te diggrypiene

and ai k}®- and %H‘mmstlhal-%@ﬂémhvdmmhsmyy)ﬂ&nme s uihethscrPateet hyrietls\tlgtreeneglww
vinyl toluene, @RgnyiN¥ie a nd_vinyl

net hacryl ate, althou rﬂ %giéng? ﬁg%ﬂﬂgltp%dlx% "gg{xme Etg‘y%r P od CPRFYRI%s o
useful are (rret%‘&'&‘t‘%ll &‘t/'ép'té’r'?ﬁ”ﬁﬂﬁ'\éﬂeur &3rriprangdjol d'methamviagﬁonmugllweepgivcmd

f rom hydr oxy fLmﬁEih@E}&latdIDnioﬁ PRBIR Y | dh@Bac e, 5,3 BR3RNEERET NI, teS.
Pat ent No. 5,744 2 Paﬁ)il cularly useful are urethane ol goners prepare

from hydr oxy fu%@ T SMerhYhb3Reniansg plad BEBIRGIVIRte: FataspRy ekt imeRacyate e PBeRYh
as t hos¥ descr i dabyledeet.@idimathabrfianes hegntseythfiedl t betiatethadryldtait &RineNIRI | Adpb AN

of Lundy, Barr 0 t hot i,ons Havin
| mproved Fl exi bt?{%gth%glégsgl P |pg%'l‘ed igmle n[acrypl %P '?ag?fgibﬁ%zeﬁg%%'methac@’m Hyyne
herewith, the taé‘écaHithis‘d @fonwmuc@hbsameted ntymrp@raxmds Renshyl shyermesfreirgng ealuehe,

initiate p0| yn'ed’n'dzﬁm/loé'kté?g §ulaﬁ WE@I&'QQ% GHP At HGC %téacatlﬂhgu%\ {‘h%dﬁt?\t A

t’he phot oi rrageabl e_conposition contains a photornitiat c¢he
General |y, the THRBHBRhMONAPYF aeherafesrad- Alsa E»?ﬁf‘écﬂﬁﬁp#"F%fb’gcwmmmmatﬁdu{remarle

and abag 20 Wtd}fg&)ﬁaeﬂreﬁﬂ'ea &oal hy\&ﬁ:lxgh&n&Ionél)md”ouﬁethia%rymté}.ssuIcfll Ld thdSPQRifFialS
suitabl e in phat ? | at or Cshﬁ4 1%'% syst ens i ncl ude, but are not
linmited to 9- pH%Q‘{/ act ey, it ﬂ%%?’l‘*’e“se&f'(i‘ﬁ"at"eH‘aR‘éPEﬂ?&e”( gregared from
hydroxy functional polyalkoxylatepolylactone mono{meth)acrylates such as those described
herein and further set forth in U.S. Patent Application of Lundy, Barr and Reardan, entitled
“Photoimageable Compositions Having Improved Flexibilty and Stripping Ability”, filed the
25 same day herewith, the teachings of which are inc‘orporated herein by reference.

To initiate polymerization of the monomers upon expos'ure to actinic radiation, the
photoimageable_composition contains a photoinitiator chemical system. Generally, the
photoinitiator chemical system comprises between about 0.1 and about 20 wt% based on
-total-weight of 1) plus II) plus lll). Chemicals suitable in. photoinitiator chemicals systems -

30 include, but are not limited to 9-phenylacridine, n-phenylglycine, aromatic ketanes (e.g.,
benzophenone, N, N’ -tetramethyi-4, 4 -diaminobenzophenone [Michler's ketone], N,N’-
tetraethyl-4,4'-diaminobenzophenone,4-methoxy-4'-dimethylaminobenzophenone, 3,3'-
dimethyl-4-methoxybenzophénone, p.p’-bis{dimethylamino)benzophenone,

p.p'-bis{diethylamino)-benzophenone, anthraquinone, 2-ethylanthraquinone, naphthaquinone,

-7 -



benzophenone, N, N -tetramethyl-4, 4' -diam nobenzophenone [Mchler's
ketone], N/ N -

tetraet hyl -4, 4' - di ami nobenzophenone, 4- met hoxy- 4" - di met hyl am nobenzophenone,
3,3 - dinet hyl - 4- met hoxybenzophenone, _

p, p' - bi s(di met hyl am no) benzophenone, p, p'-bi s(di et hyl am no) - benzophenone,
ant hr aqui none, 2-et hyl ant hraqui none, napht haqui none, -7-

phenant hr aqui none, benzoins (e.g., benzoin, benzoi nnethyl et her,
benzoi net hyl et her, benzoi ni sopropyl et her, benzoi n-n-butyl et her,

benzoi n- phenyl et her, met hyl benzoi n, ethybenzoin, etc.), benzyl
derivatives (e.g., dibenzyl,  benzyl di phenyldi sulfide,
benzyl di met hyl ketal- (SIC), etc.), acridine derivatives (9-phenylacridine,
1,7-bis(9- 5 - acri di nyl ) heptane, etc.), thioxanthones

(2 chl or ot hi ox 2ReTetEaqunaret rbyhzdmsox'aat hberagin?  benzaiire¢thylbthii, oentbinethelether,

2, 4-di met hyl t hlb@?(ﬁﬂlgﬁﬂﬁwlethez ' %@rﬁl{om}’h&tt}!e%@m RQAKN- phen%gﬁﬁ'e) methylbenzoin,
acetophenones chl or oacet ophenone,

p-t-bButyl di chl %F'Ugﬁrézé’t”opﬁé bnePenzylo. deﬂi"%‘t"ﬁéx%&@et ofipetigne benzyldiphenyldisuifide,
2h2 di nmet hOXyhbeﬂwbtﬂﬁlﬁét@phsmﬂeatc ), acridide 2d6’rivfémé§!' Q94henylacridine, 1,7-bis(9-
pnenoxy Cetop etc triar ol e I Mers e.Jg.,

5. (O chl%or Opheﬁgr?) nyzzh%ota Oétcz) ﬁ'uoxaeﬁh ﬁeeél(grﬂw éfﬁr@hqﬂen%-me(thylt%loxanthone, 2,4-
2- (0- chl or ophegigthythioganthdne metdrorigeiremitloxinthat@z ol 2-idodr@syithdxbithone,  etc.),

f2| l(JgI‘ ?@Pﬁgi;i)hgﬁéfehe‘mﬁ&yl(é %]egg%?’ﬁﬁ%' qéarZF{o’pgenone p-t-butyldichloro-acetophenone, 2,2-

2- (p- met hoxyph@WW3x5&°%°HieﬁH@?1yl i ? . dabBeBoxy-2-aliepdpcetophenone,  2,2-dichloro-4-
2, 4-di (p- net hONya’ﬂQ%’de)op'ﬁendhlae@w)l 7 416204 Qi nqaﬁﬁfa dlmers (e , 2-(o-chlorophenyl)-4,5-

2(24g|rretho>é rd%} dg'[‘ z | i m dazol e dinme

met hyl ner capt op %' ol e iRy ‘1‘?‘?"(5‘52’6*%Sd*\"ﬁh‘?“ethé’f\@h)"“\éf%'daz%%ﬁ‘gh 24yt
a free-radical flg_G'ophenyl) 4, Sgﬁhefyﬁﬂhﬂﬁzoldd'm&ﬁﬂmz}‘hpm@ﬁ@hbm mprVllrﬁﬁhmgnien
the photoiniti gt Syst as.a. ca alyst Thepot mageabl
conposi ti on ma?/ (gdvaﬁct(%!a{}l g S X% ffrﬁenﬁl'm'gﬁ? S &l asti ﬂfé?%ﬁ ’fypgé’f‘i}ve%n
about 0.5 and abgRytimipgzag %!MSedZ Wﬂmarhoxwms@m)Wdubl)erphrﬂ@aidle) pimses, | $Xp-.

Ex | f leggntar n e r | ) eg-radica
oht hal ;Seoesf grs@?"%b‘%?“ hA Gorehittidpiotthe 2601, | b regiraaica

di oct yI ht hal af&e'y I“I'FSV‘IGBWEW&P'HE‘%)“Y medsd (rethg. DhOFﬂ!ﬂ wghmem@l g\rsymlas a
pol ypropyl enegtateigky) , gl ycol esters (e.g., triethylene-glycol d| acet at e,
t et raet hyl enegl ycol tate, di prog¥ll eneg| ycol - di benzoat e)

. phosphat e esters trplggtr"g'éi?lebﬂ%sw on MY | 3NRAISSHEE pRELES one on feres
(p-t ol uenesul f Prs@izerd @1 bdvepenaabestd. b and sutiutl € MI%rbawaH taeeiveigriedr Ne)us 1) plus

al i phati c di bam CE*%HDE Fi%%aﬁle%ﬂa‘s{ c.sgepé'lt ¥ug%e a ree no |I'B‘Jf€f(§é’ﬁ‘§{aé“e esters (e.qg.,

di octyl adi pat e, aca roct
triethyPcitrat @b“MqhH’tﬂ%}? cidiheptviphthatatet W}Acaéréttlyﬂlmt rdigliglphthalate), glycols (e.g..

tri-n-propyl acs&vétﬁwéﬁeaél lt;ro'lprprléBX&l%oﬂt él‘y%lters?etr&e PULe:ry1drdYiFoRiiacetate,

di octyl -4, 5- dl%? %‘ I;[éc ohexane-1 I car
gl yceri netri acEtyFe¥ é"rgé‘/mkl’i‘aﬁf"dffyl en@@!%db?e%ﬁ%éﬁéﬁw%e’ -pol graspbdtenegbsies|
200 di benzoat eitristasyipisapheraz 0at &ripheh{ipRdsphatel, Ml dhidat €, @-fiuenesulfoneamide, -

benzenesulfoneamide, N-n-butylacetoneamide), aliphatic dibasic acid esters (diisobutyi-

25 adipate, dioctyladipate, dimethylsebacate, diocty.lazelate, dibutylmalate, triethylcitrate,
tributylcitrate, triethylacetylcitrate, tri-n-propylacetylcitrate, tri-n-butylacetylcitrate, butyl-
laurate, dioctyl-4,5-diepoxycyclohexane-1, 2-dicarboxylate, glycerinetriacetylesters,
dipropyleneglycol dibenzoate, polyethyleneglycol 200 dibepzoate. sucrose benzoate, trioctyl
trimellitate, etc. o .

30 Compositions of the present invention typically include a color former to provide
contrast to the light-exposed photoimageable composition. Color formers are typically used

- at between about 0.1 and about 1.0 wt% relative to total weight of 1} plus II) plus ).

Examples of color formers include, but are not limited to, diphenylamine, dibenzylaniline,



30 Conpositions of the present invention typically include a
color fornmer to provide contrast to the |ight-exposed phot oi mageabl e
conposition. Color formers are typically used at between about 0.1 and
about 1.0 % relative to total. weight of 1) plus Il) plus I11). Exanples
of color formers include, but are not limted to, diphenylam ne,

di benzyl aniline, -8 - tri phenyl am ne, di et hyl anili ne,
di phenyl - p- phenyl enedi ani ne, p-t ol ui di ne, 4,4' - bi phenyl di am ne,
o-chloroaniliné, etc., leuco crystal violet; |euco malachite green.

Addi tional ly, the photoi mageabl e conpositions may contain a w de variety of
addi tional conponents as are known in the art, including additional

pol ymers, such as those 5 whi ch m ght be used to effect a final
har dened cure of a sol der nmask, dyes, stabilizers flexibilizing agents,
fillers etc. Prp laRsheOf  LibgVRARLOI osition is _in

conventi onal nanﬁ%ﬁa e p?‘gaP péi)oc ur ey|%ap%%”}? ned'ﬁ'ﬁné"eabl & t8'8%}':')153| t

| ayer, either fbdﬂht‘?ﬁtld‘F‘f“% &C?'P@aﬂ'bh%empdswqw Q!)YﬁtajrVIOﬂqtalﬁs@emaledﬂltasgresnl ayer

froma dry film isaapmbhdd, b hcﬁemébwr&a@sﬂi 8m & | ad
board. Wen a dr mis Ssed at he' d‘ré Xl E lt| cal | ;yocomalrnlaseslgpplglr"atgl%

phot oi mageabl e E%H‘&?L TRSACTHS FE BV | 'a “1"1 %&l'ﬁ%@'”gﬁéé‘fmm’ép@'VmeﬁoF‘gFé‘talﬁyh%ﬁ#e

t er epht I%al at e. whigh otigttbeuses e effect@. fhal hrabeatdlyd 8NE solts HEMaklas, BrdMGed
on the surface; ki hot oi mageabl e | ayer opposite the support sheet
before the fil mQIL.g ?g? ?%en?s f 8 reels. The protective sheet is renoved prior
to application, e. gPfOCPm'ngn%ftth@mhotpmatghaal@oqnpmstmlnad:rba)aord/enﬁorﬁu manner, G}nee

applied, the ph%:@él”@r@@é&mee aC(Bnptgﬁﬁatg'e%e lc%%%gsdén qﬂgg g%QP%(?rac?d {r r%tla IQUld

radlatlon through appropriate artwork posure to tinic
pol yreri zes t h&CTBAYHRT ©f 'ﬁa'tsff‘é'ef’lagﬁt'a\@m%%ﬂ deyr Weps is gnebed to ngodner aurface of a

cross- lionked stcbpydritiad bdaad. |V$hd’ne§HS,t ana{ ist Ssed VR @P&im %‘Qw td¥prises a hqmd
conposition is gevel 0 in dilute alk ueous sol ution, such a 1 %

sodi um car bonafe’$aT e?tg?l CoRpRRsItgndted °§'d’1 ?Jﬁ?’% & SR e 9-s BPY e‘f‘UF‘?Faief"d’ﬁtWaL‘%
t he carboxyl i c Agpoupgivefsh@d, e.g., polyetivdenei isdesualbobinizes ,onrtaaderfacfbgot bRMried

soluble and 1 oumy@Rheadl 1t SBKELORTSThoor? el BRI I DEiZR 1 Ol oL

copper fromthose areas
printed circui Protegyge pheats rﬁmvgec# emrsp apshcamm er@ntemmdtlusltmgweampappmnpboam e

strippas, suchoage gp/ﬁlﬁgdihgmhgméﬁéhg@ c§91bb’§nf1&pl'a\(él;v\,ﬁ tHe V%E&éegncog Rnggd?at%n

fine line (less than 75 m crons) resist sid
wel | to copper MBS APROPriat atYorl e RXROSYE HR FF"W‘R)WBEWUE@UPF'BEEMEH“@?WGTthe

detail by way ﬁht&p@ﬁbd areaseieamp&gaus a JreaNFMed strudtarelthailid pésiE@hetd ddveidper. Next,
Styrene- Mal ei ¢ I‘noénh r%r on i h ﬁéﬂ‘ﬁﬁ'ﬁa hOX | atleu)n such 1%
Pol y( Capr ol act one k (,'50 oY CWSP ERg % ?ﬂ”ﬁ? sofut 3s a 1% sodium
carbonate solution. The alkali solution causes salt formatian with the carboxylic groups of
T 20 ' the binder polymers, rendering them soluble and removable. After development, an etchant
' may be used to remove copper from those areas where the resist was removed, thereby
forming a printed circuit. The remaining resist is then removed using an appropriate stripper,
such as 3% sodium hydroxide solution.
The invention provides a fine line {less than 75 microns) resist sidewall which
25 adheres well to copper surfaces. .
The invention will now be described in greater detail by way of specific examples.
‘ Example 1
Partially Esterified Styrene-Maleic Anhydride Copolymer With
- Poly{Ethoxylated) Poly(Caprolactone) Block Cop;)lymer Monomethacrylate
30 About 20.0 grams of styrene/maleic aﬁhydride {1.27:1) copalymer (EIf Atochem's
SMA1000 Resin, 6,000 Mw} was dissolved in 81.9 grams of acetone in a flask equipped
with a mechanical agitator and a reflux condenser, followed by addition of 0.17 grams of

- MEHQ and 0.17 g of DMAP. After addition, the mixture was heated with agitation to

reflux,



30 About 20.0 granms of styrene/maleic anhydride (1.27:1)
copolyner (EIf Atochem s SMAL000 Resin, 6,000 Mv) was dissolved in 81.9
grans of acetone in a flask equi pped with a nmechanical agitator and a
reflux condenser, followed by addition of 0.17 grans of MEHQ and 0.17 g of
DVAP. After addition, the m xture was heated with agitation to reflux. -9-
About 77.8 granms of poly(ethoxyl ate-b-caprol actone) nononet hacryl ate

ol i goner (850 My, O acid nunber) having the fornula: [err] 5 10 was
then added to the m xture while nmaintaining reflux. The reaction m xture
was then kept at reflux for an additional 4 hours. The reaction m xture was
then cool ed and bottl ed. Pol yner Aci d No. Mv [err] Esterified
Exampl e 1 160 16, 000 30 mole % 15

Exanple 2 (Conparative) Partially Esterified Styrene-Mleic Anhydride

Copol yner Wth- Poly Eth yl at ed) thacr | at e Abouyt grang of .
styrene/ mal ei ¢ anh 3)5 419'2’7'5 DE'&%& Yare ey °'iﬁt8%#é?ﬁ%§m§%fﬂ5ée Rl mse
6, 000 My) was tﬁSQm‘}vvedcxumua\bWha\mﬁmtrﬁ fgmﬂm of acetone in a flask 20

equi pped with a nechani cal agitator and a reflux condenser, followed by the
addition of 0.68 grams of JVEHQ and 0.3y of DVAP.. After addition, the

m xtureswas heated with agitation to reflux. About 173.4 grams of

pol y( et hoxyl at ed) t hagr i ci d nunber) having
the fornmula: 25 IEQ' - E 6 wﬁ&ﬁ& %{;H@g&* zOP s then added to
the mixture while maintajning reflux. The reaction mxture was then kept at
reflux for an additional ?16 hours. The reaction m xture was then cool ed and
bottl ed. The properties of the binder polyner obtained are given in the
Tabl e b@l ow. PokytiEn added\ea theMoixture whildvimaintaining refluxPdhe reactien mixtiet was fheed

Exanpl e 2 PJEZ)Qat reflux for §1 zﬁﬁgional 4 hours.7'1$|e reactior?’ﬁﬂﬂpnlealvs%)ther;l'goo'led an.d bottled.

Polymer Acid No. Mw % Esterified
Example 1 160 18,000 30 mole %
15 _ Example 2 {Comparative)

Partially Esterified Styrene-Maleic Anhydride Copolymer With
Poly{Ethoxylated) Monomethacrylate
About grams of styrene/maleic anhydride (1.27:1) copolymer (Eif Atochem's
SMA1000 Resin, 6,000 Mw) was dissolved in about 409.8 grams of acetone in a flask
20. equipped with a mechanical agitator and a reflux condenser, followed by the addition of
0.68 grams of MEHQ and 0.3 g of DMAP. After addition, the mixture was heated with
agitation to reflux.

. Abom]t 173.4 grams of polylethoxylated) monomethacrylate oligomer (350 Mw, O

acid number) having the formula£

25 0
!

= CH-C-0-{CH,CH,0),-H
i
CH,
30 . . was then added to the mixture while maintaining reflux. The reaction mixture was then
kept at reflux for an additional 16 hours. The reaction mixture was then cooled and bottled.

The properties of the binder polymer obtained are given in the Table beiow.

Polymer Acid No. Mw Pd % Esterified

Example 2 170 8,600 7.8 35 mole %
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Negati ve- Acting Photoresists The follow ng ingredients were bl ended
together in the given proportions to provide a negative-acting photoresist
conposition of the present invention (1) along with a 5 conparative
phot oresi st conposition (2). Formul ations Ingredient 1 2
Acrylic copol yner binder' 40 40 Caprol act one HEMA 30 10
Functional i zed SMA #1[err] HEMA Functionali zed 30 SMVA

#2[ err] bis(dial kyl am nophenyl) .04 .04 ketone 15

hal ogenat ed | ophine diner 2.7 2.7 tris(dialkylamnophenyl) 0.3

0.3 net hane aromati csul f onam de 3.5 3.5 Modifiedacridine 0.1
0.1 20 Tabl e Footnotes 1. 88, 000-91, 000 Mwv copol yner of MVA, MAA, n-BA,
Tg 90[err]C, 150 acid nunber. 2. Bi nder polyner of Exanple 1. 25

3. Bi nder polyner of Exanple 2. Each mixture was prepared at about 55%
solids in 2-butanone and coated onto a . nlh ol yester carrier filmand
dried to approximately 1 %residual VOC s in filmof about 1.5 mls

t hi ckness was obtai ned. The fil ns Wegaivefhering Bmtoasied at 121 [err]C, 40
psi, 1 neter 30 n

copper/0.059 FR-4/1 hc?zfonowpﬁdmscs:%ﬂ%%rgwe%ﬁ'%gg g%agr? rrrgté’g&%%n%gopénﬁ%s Ji iorov'de

t hrough a sil vér“%&F'Yﬂé"ttﬁ’ﬁo@*t?t“if&?'“\/\mfﬁpoéﬁmadﬁ}fu@@e@fe%%powﬂ90'1 d”ob*pam rwith a
copper step of cémpsatmamdtnekisticbpasisgrogf.fer[err] 21 step wedge. The panels

were then devel oped in 1 % sogi-wmcarbonate—npnohydrate at, 29[err]C to
remove the photoresist in thel unexposed porti ¢ns forihgbbmdwed by several spray
rinses using tap water and thp 35 ngredient deioniyzed water|. The i maged
board was then etched in 2N c e raefHe—at—45ter+HC. The etched
boards were then stripped of pHEvicrpRIMA AR dévet®pdd fhotloresist in a 3%
sodlun1hydrOX|de sol ution at QA9 edpiokéons heMA OWRd d1y d spray| rinse of tap
wat er . Functionalized SMA #12
HEMA Functionalized 30
SMA #2°
bis{dialkylaminophenyi) .04 .04
ketone -
15 halogenated lophine dimer 2.7 2.7
tris(dialkylaminophenyl) 0.3 0.3
methane
aromaticsulfonamide 3.5 3.5
Modifiedacridine 0.1 0.1
20 :
Table Footnotes
1. 88,000-91,000 Mw copolymer of MMA, MAA, n-BA, Tg 90°C, 150 acid
number.
2. 8inder polymaer of Example 1.
25 3. Binder polymer of Example 2.

Each mixture was prepared at about 55% solids in 2-butanone and coated onto a .8

- mil polyester carrier film and dried to approximately 1% residual VOC’s. A thin film of about

1.5 mils thickness was obtained. The films were theén laminated at 121°C, 40 psi, 1 meter

30 per minute, onto chemically cleaned 1 oz. copper/0.059 FR-4/1 oz. clad copper laminate and
imaged on a 5 kw printer through a silver halide phototool with an adjusted exposure to

obtain a copper step of 9 as measured with a Stouffer® 21 step wedge. The panels were

then developed in 1% sodium carbonate monahydrate at 29°C to remove the photoresist

in the unexposed portions, followed by several spray rinses using tap water and the

35 deionized water. The imaged board was then etched in 2N cupric chioride/HCl at 45°C.
The etched boards were then stripped of the imaged and developed photoresist in a 3%

sodium hydroxide solution at 49°C, followed by a spray rinse of tap water.

<11 -



Performance test results are given in the Table bel ow. Formul ations

Per f or mance 1 2 Test 5

Thi ckness ([err]m 36[err]m
36[ err] m Break Point' 22 sec 40 sec (1%Na[err]CJerr].Herr]O
49[err]C) Sensitivity (m) : 100 141 10

solid step 9 Stripping Tinme[err], 32 sec 43 sec step 9 (3% NaCH,
54[err] C) Stripping Mde[err]. sheet smal | pieces 15

step 9 (3% NaCH, 54[err]C) Resolution 65[err]m 85[err]m
(step 9, 4x B.P.) Fine Line Adh 55[err]m 65[ err7m 20

(step 9, 4x B.P.) SST41 25 26 (step 9, 4x B.P.)
Line Wdth, 4 m| 3.74 mls 3.15 mls artwork 25

(step 9, 4x B.P.) Table Footnotes 1. The breakpoint tine was recorded

at the point the re v |.et el O/Na[err]qurr] Herr]O
at 49[err] C 30 §ér§otrm9nc%§95t rgsultggr given |:f.¥he 1!33'3' DOFI) Y time was recorded

at the point the resist stri pped conpl etelly in 3xuaGH at |54[err]C. 3.

The particle size of the stri ppegd—+es+st—pgeces—eqmnrg—oeff the board was
visually recorded. 4. The rés%wt""was sevérel )y att2acked by the

devel opi ng process resulting 35 Tost chi pped edges
and ovefal |l undersize. Fromthe Thigmegeinng |i t 3eum | |be3seen|that this
invention is one well adapted|togaftain alfl gnds 4nd,phj edts herei nabove

set forth together with the of hexnadyansages which are
- . 49°C)

Sensitivity {mJ) 100 141
10 solid step 9

Stripping Time?, 32 sec 43 sac
step'9
{3% NaOH, 54°C)

“ Stripping Mode®, sheet small pieces
18 step 9
. {3% NaQH, 54°C}

Resolution 65um 85um
{step 9, 4x B.P.}

Fine Line Adh 55um 65um
20 {step 9, 4x B.P.}

SST41 25 26
{step 9, 4x B.P.)

Line Width, 4 mil 3.74 mils 3.15 mils*
artwark
25 . {step 9, 4x B.P.}

Tabl n
1. The breakpoint time was recorded at the point the resist dissoived completely
in 1% Na,C0,.H,0 at 49°C,
30 2. The stripping time was recorded at the point the resist stripped completely in
3% NaOH at 54°C.
3. The.particle size of the stripped resist pisces coming off the board was

visually recorded.

L)
4. The resist was severaly attacked by the developing process resulting in

35 chipped edges and overall undersize. A
From the foregoing it will be seen that this invention is one well adapted to attain
all ends and objects hereinabove set forth together with the other advantages which are
apparent and inherent. Since many possible variations may be made of the invention
without departing from the scope thereof, the invention is not intended to be limited to the
40 embodiments and examples disclosed, which are considered to be purely exemplary.
Accordingly, reference should be made to the appended claims to assess the true spirit and

scope of the invention, in which exclusive rights are claimed.
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apparent and inherent. Since many possible variations may be nade of the
i nvention wthout departing fromthe scope thereof, the invention is not
intended to be limted to the 40 —embodi-nents—and—exanpl es
di scl osed, whi.ch are considered to be pur elrx.sgﬁ(egrﬂ%lsggexke%\&%ﬁr di ngly,

reference should be nmade to the appended cl gi e true spirit
and scope of the invention, in which exclusi1 I EE clainmed. - 12-
Substitute sheet - 8 Decenber 2000 -13 - Wh s: 1. A

negati ve-acti ng phot oi nageabl e conposition, conprising: |I) a binder polyner
havi ng sufficient carboxylic acid functionality to render said 5

phot oi mageabl e conposition devel opabl e in al kal i ne aqueous solution; 11)
ei ther absent or a photopol ynerizable naterial for said binder polyner;
and, 111) a photoinitiator chem cal system wherein said binder polyner

conpri ses a ba¥kidiscClhimedig bet ween about 10 and 90 nol % car boxylic
anhydri de residues, said carboxylic anhydride residues being 10

hal f-esterified to at |east about 10 nol % total of said carboxylic

anhydri de resi dues NinegRtYCRYHIOMPITINALELEFAMPAYHOMEP™MBFiS®S’i gorrer, all or a

portion of said halfabRa&hiyiiefdvingRuliRieRacil fLiRctRndINE td)eRdErshAl ot diisidaniaal
hydr oxy-term nated ol i goner aexgé,gglet he formula: [err] 15 wher el n

mer h .
(A), (B) and (O ar®TSHRY 9By (D UBRAPYOLE SYYEYEi n forned of between
about 1 and 40, | i ndaitherabseraroeaetiptopolyombsiabtert &eriad forssatiisdinderpegmer; and,

al koxyl at e mononer sy nayj NgiREE %ﬁé}"'?%%g%‘é‘]" and 20 carbon atons, (B) is

ei ther absent or conprises a chain - of between about 1 and 40, linear
20 or br anchwterein 5aid bigderirglvangr enmpsisgssa hackhiose havinddestyeen ebayd A8 wed 90

havi ng between aboukholl%ashyditieCraSiBNR, i@ BfhydlileredRIYBin RIPQR @0 8f 1068)
being different than the nononmer conposition of (A). (A), plus (B) being

formed from at | eas?Post ?TQ)H‘B&“"(?C;F%?' of e8jd aeide Lesidugs 6’I)‘f5iarf’yf16’rx%'éﬂ" iong SPYRATEr
about 1 and 40, |i neadligomehratiiveBgdrtiodof said half-estefifiliftioh tbeing Ovit s Fhdiflakciyitied,
| act one nmonomers ha%ing ngFrtny c?xn-tgr?nqgt ec?olangn ?%avqgrgvgr}or%;[u ar:ns' 2. The
phot oi mageabl e conposrtion of 3loa| Mo Jverar pAv'ne i

| -
CH,=CH(H or CH;}C-0-(A)-(B)-(C})-H
wherein {A), (B) and (C) are in any order,
{A) comprises a chain formed of between about 1 and 40, linear or branched,
unsubstituted or substituted, alkoxylate monomers having between about 1 and 20
carbon atoms,
{B) is either absent or comprises a chain formed of between about 1 and 40, linear
or branched, unsubstituted or substituted, alkoxylate monomers having between
about 1 and 20 carbon atoms, the monomer comphsition of {B) being different than
the monomer compositibn of {A), {A) plus (B) being formed from at least 2
monomers,
{C) comprises a chain formed of between about 1 and 40, linear or branched,
unsubstituted or substituted, lactone mondmers having between about 2 and 21

carbon atoms.

2. The photoimageable composition of claim 1, wherein:
said binder polymer backbone is formed of monomers comprising maleic anhydride

and styrene.

{ THIS SHEET HAS BEEN
{_ RePLatED
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"$ai d bi nder pol ymer backbone is formed of nonomers conprising maleic 30

anhydri de and styrene. -14 - 3. The phot oi mageabl e conposition of
claim1, wherein: said binder polyner has a wei ght average nol ecul ar wei ght
of between about 2,000 and 200, 000. 5 4. The phot oi mageabl e conposi tion

of claim 1, wherein: said binder poih r$B€etM$eé'hl’Reﬁlﬁdeﬂl nunber of between
about 50 and 250. 5. The phot oi ma t| on of claim1, wherein:
sai d binder polynmer is half-esterifi about 5 nol % up to
about 100% 10 total with sal d a functl onal

hydr oxyl -term nated ol i goner. 6. The phot 0| mageabl e conposi tion of claim
1, wherein: said (neth)acryl at e functional hydroxyl-term nated ol igoner is
formed of nonomers conprising (nmeth)acrylic acid, ethylene oxide, and
epsilon- 15 caprol actone. 7. A negative-acting photoi mageabl e
conmposi tion, cOMPr ek BEstoim pgg,é/\@,ﬁ,qbogigg”tof @i %, R0e,100% based on total
wei ght of I) plus 11) plus Ig a bi nder pol yner having sufficient
carboxylic acid fufef PBH%{IW'LVV“EE 'E?sraé'hﬂ@‘ avmgezoo'ew'af We'%’h@?%‘?‘ﬁ’ﬁ@‘éa‘m% 2,000
conposi tion devel opadbkeo,oooal kal i ne aqueous solution; 1) between 0 and
about 70 wt % based on total weight of I) plus Il) plus Ill) of an

addi tion-pol yneri zeabl e, [err]-ethylenically unsaturated conpound(s)

capabl e of f ordri ngThe hhghinpgkabhecontpositice ®f claidh tatvheraint | at ed

chai n- pr opagat i ng I r 1); and,
25 IT1) bet 341G gD TR o 3biy Al 3Bl fon 0 B 2487 | ght of
1) plus I'l) plus I'll) of a photoinitiator chem cal system wherein said

bi nder pol ynmers.conprhé m&m@aﬁ@m&%mgcﬂam me@nerahout 10 and 90 mol %
carboxylic anhydrlde resi duq car oéy iC anh dri ZS|dues bei ng.
hal f-esterified toS&f ofWaspe ‘é{B‘EﬁJf hTﬁe’?’rB'I'f% t'8h{ea b§éﬁ moLPHYR$E pRoUT 100%
anhydri de resi dues t@8 with said (mdthlacalalng tlinotighafl yizdxybteahinazAiigsmet ol | gomer ,
all or a portion of said half- esterification being with a

(meth)acryl ate-functional hydroxy-term nated oligoner having the formul a:
[err] wherein§A), Th@phetpihageblacwniasitianyf deigeil, wherein:

said {meth)acrylate-functional hydroxyl-termmated oligomer is formed of monomers

comprising (meth)acrylic acid, ethylene oxide, and epsilon-caprolactone.

7. A negative-acting photoimageable composition, comprising:
|} between about 30 wt% and 100 % based on total weight of |} plus Il) plus Hil} of
a binder polymer having sufficient acid functionality to render the photoimageable
compasition developable in alkaline aqueous solution;
i) between O and about 70 wt % based on total weight of 1) plus it) plus i) of an
addition-polymerizeable, «,B-ethylenically unsaturated compound(s) capable of
forming a high polymer by free-radical initiated _chain-propagating addition
" polymerization with said binder polymer 1}; and,
{ll) between about 0.1 and about 20 wt% based on total weight of 1) plus I} plus ill)
of a photoinitiator chemical system, .
wherein said binder polymer comprises a backbone having between about 10 and 90
mol.% anhydride residues, said anhydride residues being half-esterified to at least
about 10 mol% total of said anhydride residues with a hydroxy-functional momomer
or oligomer, all or a portion of said half-esterificétion being with a (meth)acrylate-
functional hydroxy-terminated oligomef having the formula:

o

I ' , '
H,=CH(H or CH,)C-0~-{A)-(8)~(C}-H TH‘_S SHEET HAS BEEN

REPLACED

wherein {A), (B) and (C) are in any order,
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(A) conprises a chain formed of between about 1 and 40, linear or branched,
unsubstituted or substituted, al koxylate nononmers havi ng between about 1
and 20 carbon atonms, (B) is either absent or conprises a chain formed of
bet ween about 1 and 40, linear or. branched, unsubstituted or substituted,
al koxyl at e nononers havi ng between about 1 and 20 carbon atons, the nononer
conposition of (B) being different than the nononmer conposition of (A, (A
plus (B) being forned fromat |east 2 nononers, (C) conprises a chain
fornmed of between about 1 and 40, |inear or branched, unsubstituted or
substituted, |actone nononers havi ng between about 2 and 21 carbon atons.
8. The phot oi mageabl e conposition of claim?7, wherein: said binder
polymer is half-esterified to at | east about 5 nol% up to about 100%t ot al
with said (neth)acryl ate-functional hydroxyl-term nated oligoner. 9. The

phot oi nageabl e COWD@?)'M;:{HMSQJ Qh@i‘n%ﬁned’\’gﬁﬁﬁlvﬂzen S8bt 1 and 40, linear or branched,
(met h) acryl at e-functi onal %% roxyl -term nated oligoner is formed of
(Pr

nonomers conpri si ngUTHRTH WP%‘“&ET’ Bk B IR BRROTEKY BRY N GRRY v een about 1 and 20
epsi | on- capr ol act On&rb&ﬂatomsThe phot oi mageabl e corrp05| tion of claim9,

wherein: said bi nde{?) backbone.is f
styr

NONEr S
mal ei ¢ anhydride an %rnaé’ser_“Lfr compriggs, 3 ﬁ?)' ?'meaea tweeSr?B% |'bdrs1!"(5(;1gmear

claim 10, wherein: eabrdndlieddersupstityredror sabstaute gmxvammgenml?‘@mub dretween

wei ght of between aQBUI 1 chpﬁ’@ca@z?% 3%9'9?]g?%?g@ger%ﬁ?éiﬁom%ﬁEeiﬁ%d#@w‘\@%n

about 50 and 250. 1 t use nuf act ure
of printed circuit %awagom%rom%sntwg ofalAJolhetur ¢Bs Gpiperferatteéomand least 2
| ayer of the phot oi megwadit.e corrp05| tion of claim?7 thereon 1 3. A bi nder

pol ynmer for negative:actin hot Qi bl e conp osi tions,

-16- a backbone havﬁecﬁgc"ﬁ'@f'gﬁé cﬁab'bga%g %fnti‘fty et c1aFB‘?J>€' Eeaéﬁﬁaﬂ?qcﬂéd
resi dues, said car basybstuadiyy dubdieuteesiactass moeomershralihg @stvedenfdved: 2 @anat21
| east about 10 rml %404 Rl said carboxylic anhydride residues with a
hydr oxy-functi onal nononer or oligoner, all or a portion of said

hal f-esterification being with a (nmeth)acryl ate-

8. The photoimageable compaosition of claim 7, wherein: i

said binder. polymer is haif-esterified to at least about 5 mol%, up to about 100%

total with said (meth)acrylate-functional hydroxyl-terminated oligomer.

9. The photoimageable compaosition of claim 8, wherein:
said {(meth)acrylate-functional hydroxyl-terminated oligomer is formed of monomers

comprising {meth)acrylic acid, ethylene oxide, and epsilon-caprolactone.

10.  The photoimageable composition of claim 9, wherein:
said binder polymer backbone is formed of monomers comprising maleic anhydride

and styrene.

11. The photoimageable composition of claim 1_0. wherein:
said binder polymer has a weight average molecular weight of between about 2,000

and 200,000, and an acid number of between about 50 and 250.

12. A dry film photoresist useful in the manufacture of printed circuit boards, comprising:
a polymeric support sheet and a layer of the photoimageable composition of claim

7 thereon.

13. A binder polymer for negative-acting photoimageable compositions, comprising:
I — .
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5 ) functional hydroxy-term nated oligonmer having the fornmula: [err]
wherein (A), (B) and (C) are in any order, (A) conprises a chain forned of
bet ween about 1 and 40, linear or branched unsubstituted or substituted,
al koxyl ate nmonomers havi ng between about 1 and 20 10 car bon atons,

(B) is either absent or conprises a chain forned oﬂ‘h'ﬁﬁ m acegl and 40

| i near or branched, unsubstituted or substituted,

havi ng bet ween about 1 and 20 carbon atons, the nDn n of (B)
bei ng different than the nononer conposition of (A), (A plus (B) being
formed fromat |east 2 15 nmononers, (C) conprises a chain forned of
bet ween about 1 and 40, linear or branched, unsubstituted or substituted,

| act one nmononers havi ng between about 2 and 21 carbon atons, said binder
pol yner capabl e of being incorporated into an al kali ne aqueous 20

devel opabl e phot oi nageabl e ﬁalcmfgétyegn 806 F@Qﬂ&”do“&oﬁv% mn%e fmsébéa.d

conposition readily strippable al'ine aqueous strip

A negative-acting photdspraepiduss deive el sisterified t%éﬁﬁﬁ?‘sﬁbﬁ‘gt 1P)m%{°/"oméfe¢f said
pﬁl ymer haVIb Ing suf Eh@ﬁﬂdﬂreﬁ?e?%'a‘ rgydaasayduridd.essnnwwnh&wrbngarna,:adanrors,addﬂt@5
phot oi mageabl e conp n deyel.o e in ueous sol ution

ei ther absent or gffb‘{*l?ﬁ Hfé‘?af%'ggT%g ﬁ’é‘f’é’a(f"zi?h)T%gaﬁji"bm’BFﬂd‘éF"’ﬁ?S]‘VW‘gd
and, 111) a photoi nluganaarbav:mj]emfomhulsyst em wherein said binder polyner

conpri ses a backbone havi ng betyameen about 10 and 90 nol % car boxylic
anhydri de residues, said carboxyllc anhydri de resi dues being 30

hal f-esterified tocal-kRAPL & %lto @, el ¥ttt al of said carboxylic
anhydri de residues Wth a hydroxy functi onal nmononer or oligomer, all or a

portion of said halheretS{agr 8f biic) QR iRGLPYrdet,th a (rret h) acryl ate-functi onal
hydr oxy-term nated, ol i goner having, the fornul a: r] wherein (A,
(B) and (C) are in“An§°BrTEs 2 ‘H"af”sf“é??e? ﬁ?é’ﬁ@"f“f‘ri?ﬁi"l’ aé‘d4‘t9 a3 MoRaPTeds a
chain fornmed of behmmaboutsubstandad4ﬁ);<o>ly|amembn@fuerbhaﬂﬁghaeiwesn ab&utbisindt2g ed
or substituted, alkoxyl HofsMoNomer s havi ng between about 1 and 20 carbon
(B) is either absent or comprises a chain formed of between about 1 and 40, lidear
or branched, unsubstituted or substituted, alkoxylate monomers having between
about 1 and 20 carbon atoms, the monomer composition of (B) being different than
the ‘'monomer composition of (A), (A) plus (B) being formed from at least 2
monomers,
{C) comprises a chain formed of between about 1 and 40, linear. or branched,
unsubstituted or substituted, lactone monomers having between about 2 and 21
carbon atoms,
said binder polymer capable of being incorporated into an alkaline aqueous
developable photoimageable composition and rendering said photoimageable

composition readily strippable in alkaline aqueous stripping solutions.

14. A negative-acting photoimageable composition, comprising:
[} a binder polymer having sufficient acid func'tionality to render said photoimageable
composition developable in alkaline aqueous solution;
I} either absent or a photopolymerizable material for said binder polymer; and,
1 a photoinitiétor chemical system,
wherein said binder polymer comprises a backbone having between about 10 and 30
‘mol.% anhydride residues, said anhydride residues being half-esterified to at least
about 10 mol% total of said anhydride residues with a hydroxy-functional momaomer
or oligomer, all or a portion of said half-esterification being with a {(meth)acrylate-

functional hydroxy-terminated oligomer having the formula:

g “THIS SHEET. HAS BEEN
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étonﬁ, (B) is either absent or conprises a chain fornmed of between about 1
and 40, linear or branched, unsubstituted or substituted, alkoxylate
nononer s havi ng between about 1 and 20 ctarbor—atess,—the nononer

conposition of (B) being different thaﬂﬁ}ﬁ@&ﬂpaﬁner 10 conposition of (A

(A) plus (B) being fornmed from at | east ; Re (C conprises a
chain formed of between about 1 and 40#Lﬂﬂm I ﬂ nched, unsubstituted
or substituted, |actone or |actam nono veen about 2 and 21
carbon atons. 15 15. A negative-acting phot oi mageabl e conposition,
conprising: I) a binder polynmer having sufficient carboxylic acid
functionality to render said photoi nageabl e conposition devel opable in

al kal i ne aqueous solution; 11) a phot opol yneri zabl e material for said
bi nder polymer; and, [11) a photoinitiator chem cal system 20

wherein the binder polymer conpgi ses an carboxylic anhydri de-functi onal
backbone having 10 to 90 nnl@boi carboxylic anhydride residues, all or a

portion of said bagherpdei 69,020 —est@iiEigdrwith a (neth)acrylate
functi onal hydroxy-term nated oligoner, in which the (nmeth)acryl ate
functionality is segarad exl, 8y ama (hardialdhyesdeer |1 nkage by at | east two 25
al koxyl at e groups %qgaghu&%gﬁgmopgjiéﬁg opened | actone or |actam group.
. (A) comprises a chain formed of between about 1 and. 40, linear or branched,
unsubstituted or substituted, alkoxylate monomers having between about 1 and 20
carbon atoms, - _
(B} is either absent or comprises a chain formed of between about 1 and 40, linear
or branched, unsubstituted or substituted, alkoxylate monomers having between
about.1 and 20 carbon atoms, the monomer compaosition of (B) being different than
the mbnomer"composition of (A), (A} plus (B) being formed from at least 2
monomers, and . -
(C) comprises a chain formed of between about 1 and 40, linear or branched,
unsubstituted or substituted, lactone or lactam monomers having between about 2

and 21 carbon atoms.

15. A negative-acting photoimageable compositidn, comprising: )

I} a binder polymer having sufficient acid functionality to render said photoimageable
compaosition developable in alkaline aqueous solution;

'll) a photopolymerizable material for said binder polymer; and,

1) a photoinitiator chemical system, i

wherein the binder polymer comprises an anhydride-functional backbone, all or a
portion of said backbone being half-esterified with a meth{acrylate) functional hydroxy-
terminated oligomer, in which the meth(acrylate) functionality is separated from the half-
ester linkage by at least two alkoxylate groups and at least one ring opened lactone or

lactam group.

THIS SHEET HAS BE
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