‘Descri pt ion This invention is concerned with aqueously devel opabl e aNi
acting el ectrophoretically depositable photoresists and their use ifn
el ectrophoretic deposition processes, for exanple, to deposit on a\d
conductive surface a uniform negative-acting, aqueous- devel opabl e
photoresist filmthat is resistantgtyyei3s81g i norgani ¢ aci ds and aqueous
bases. Photoresists are photosensitive filns capable of transferring an
i mage onPesceptionnducti ve surface, for exanple, the netal surface of a

printed cirgyl t.annQead. % ondakoli 202 ARy Hoflopsbid Uidath¥ PR Qe BRbr3fcSi
typi cal | Yo @itbilpotereS At Mbirlusdn chnap 1 dépdkilbr odesiss, for BamipR) ty d&Josi a
phot 0sengdnduétive SUHAROAI Oetifofm, nebaivéadting, lagheons- ds@eldwab&cuhmdsustmm maperrdmﬂanr P a

"sol vent st iegamiv agidgand equep !ﬁdes Li qui d-t hotore5| sts can

f sfer uctlve su ace, for
negat | VeeaC&hp sgqsa Pl"F é;I)tltmted girc @Egggr oér?t% ﬁ%ﬁ}o oresjsts typically
negativeg g@l ear| aﬁ fo%nnmg /pb § hot ditve % hd dFphétoi @aeﬁl ted
on a S hidsdivedd @1d‘é@ N@@Blvdn‘s slich Ngs \a rgéalcglquiay heatl ng, the filmis

sel ect i vel Widiidagsee ghotbrygiste abrl yoetrhguughcﬂag pinonoeméctlnq eystemso ir ¢he Gﬁfse e’rfle?

such as uestat"emcmgezhow ht or "Wélv

e B W m*‘tbeé,emﬁ&"mn:am?? Gl ore
on the, rxg,ii m.o B foRh&@ABy @Rl bpages &
desir e Erﬁﬁg&ent a@d’as@&ﬁiﬁﬁ kiR, deareanmegu, fqr enhhnleh ai mmo wbEh lis @rtefteansfercbdt to thehe

subst r at sutstiaté agrtace. The e:em slgediop® ot 4 mtl\@ffe%st ity awme lgsaglufyle inja ‘#\V?J

it T I@ﬁg e i

e@&’n@mUﬂQ&uﬂ& 9@5 the Gnex ibris @ 18 8&veloper 8 N w&uuk bfithye ﬁhbioﬂwld‘ao r
t he S eI eeéabﬁba slRWNgafor the sklea@ive @emnveuqudbedxdosdmareasdAttdlemtberavmf Q,frreaﬁt ﬂﬂrhes

i mage tod;\gbpw thepouiony “lé'f‘?p(aﬁ?{f'&‘i%ﬁ netgiretected phégh Egér:m ﬂ?@aﬁ' g b
fi1 m becagHen gianexidiing flic @S a
resul t o T BTHLD é.iﬁ dorthe & °a§§i'{iaa a.jﬁ"n.ei S T T

the ex p0§ p?é fifiand 163d] e r&lsf 8/ thényeatripbed aﬁﬂ Ith‘etex;ﬁdsbdﬁubﬂra(éewﬁél ojae te etthed to
porti ons f@in thé @esird pasttn bhalcirauiteonrthe syhstrate surtage. Gipe thistorical dackproged, types arthed,
such as ef@fh’e 0&@0\'%’?\0'@1‘9*‘81‘?’96&?5 isidescripedmPhotaresfit Merpaisane Groeastas it DJossst-

i nor gamt Mg i, : oLk S e RYn € lithoarsdnid BREdiedtioniaa t he
surface |a§,§}%‘:ﬁ%s Qngéﬁ %ﬁ i 6 3 Mtd%mmgi.fogv%ﬁh& agg?‘éfi‘ﬁcig?steps involved

Al t er nat iwith eir use, BRRE ohirdﬁtn&idhﬁzhiﬂaés&tsastlll §uife cfraho Oitedir moragp-sahemamg@d exaemlest
can be plsaetoe:dsuvfattemrwanamnarnam be reqyided mbtmoeﬂ adhesier] of a liquig regist fijFpnto a gyrfac

| ead. qshéthseswegqesm 9%8ing %‘FF‘? others cna
whlch a%f: lm:léI @5 %’%}%% %1 ?ig

be etched, £ EZ Hoickns 3%' i ' {%:ancoﬁab tmg a

surface. r @nd'the ldificu®Pm bRy hestz*ﬁ@eﬁblara earpseﬁatalserbeafa ﬁmawmnrhemmk

phot or esividedy recbgaieiadraviback df liqURh@sists,cowener, Wb mmen alleshf@mlﬂv ¢fdepasiting on swacs

DeFor esq fi lmfwnl&ffamﬁdehuateltgws’essﬁd’h‘?!@d jding 5&"@3 ﬁ‘gﬁe v B‘f‘b%‘:::?jan §1\9FF used
e T 'f:Pb e

nuirer ous £ orrhilats B Jeeaa wmﬁamwﬁmmwmmhue

W th t heIehvu#bﬁﬁentilh&ﬁzemmmﬂaiddamg{othd m:mndal mswgﬁr@ tistimbdes fahédandfredgeingthe or

nor e dis dtagevesoligion aghievable.anp s ecial surface p aratio

re u|re 0 C l| |d haqto: IF co
Eﬁ”g# et e o e

t hensl ev $&istsAFH HebPbsY i ers PetshE Néu. 3,46998Z 8,376/264 arid@(383,885.ThA ladrénation,
har-denig gmmrthé)akadtgaf 8 e ciredii lohrdadfsie nhnmreelatslwe f@@esfs!m 'St s m-ca"meh-e@gt of

t he resi dpesling mﬂh@wvlﬁ'ﬁé@" Fameff

ers tc m%lmg&I n mt
| oss of ”’é"@"’ ﬁa%%\l A #f#ﬂﬁf&n Jg{ 4rib S A iy
synt hes' @aﬁ’é)e ﬁa‘iloﬁ’- stfbnQ&RiHatéd Wt@ %Fﬂite B&drd, Yor @Raryple,
rec ogng lem l"l TI@ trahépﬁMh&oﬁd?Slie‘éf. Whchﬂmusrmeclf&m:albemonﬂthmqhhﬁlbre&sﬂftlry of
deposi t1 neyer, dsussallyfkemds plactQuniil dftesthe bhateresiss isexaerdd thieugh arpbotompskiand e oppr| st

avoi di ng shess Arfer TIRPIUT the LOpLSheet ipeeisl AYeY e the:frsistilm aaq the resiftip developgd apd o

need for ‘*’%‘5“% é’lhwﬁ‘?i bt BIAGnd QroPlcfilaeftd S, Bl 64 OBbRY kol at s
and whi ¢hn@5ém doQﬁ‘@ wifh6 @ pishotds Oy il G6sisty also< pifet fEm D Hurdber N Yrakbacks.
m ni maf’ eWBﬁéll»}J‘tﬁe  bAGEGvexDEhet $uiBS.of TPrintadsicultbomd gmmm; aphtagtiveicaating. kf-rmmlaat e

and devel dpriatepe ntbmmosfif}s thatpeotest seb%;weefafﬁﬂ o, Ny Thqﬂ!% f°':|fa|
: i su -] 0 ]
? Rg eg;l r@ﬁﬁf g %L{ﬁﬁgﬁc }hz}ger’uﬁcea;dm% 't[aP jﬂgs | defdctive h ﬂﬂ?& eub Eﬁil ? g-
\ b s
t he ablﬁ ance acconvent | ona °| qui ltvype pﬁot osensitive coat| ngs, dry film

type resists are al so inportant in thej,preparation of printed circuit
boards Dry filmresists are nultilayer films in which the photoresist i
st into a soI [ d f| | m andsandvvlched betvveen a.pol yvethvl ene fllm’a

3 fuk J'—%777777

" 4 and 4, 343, 885. The_ | am nati on, 50 onto:the su_rface oi‘ a



T ——

*65 substrate surface. However, the use of an abrasive scrubber can lead to
defestive circuitry on subsequent 2 0 176 356 etching operations. Dr
filmreésists may also have difficulty |n agaﬁﬁg to nmetal surfaces unI
the netal has been specially prepared. ﬁ dry filmresists

typi cal | y. cannot etolgngipecitiofsf B¢ film/resists ma\tdlsoSlavé dff@dty madhenigg formeatg) sbréates uniess the metal
t opogr aphi es. Fo!‘a ” @a"vafes':rﬁtﬂ fin ?éwen éih' fiim quhe twwb‘b'tcﬂm*:eb%ff# et@eﬂv#nt 'thé}t;f%ce:
be filled by a df ",e .sta%?*’?l’ i s iy bt g ,’,%"‘?n“gif“bﬁa,m 557 #éfi":cm’ch
and can al | ow ete et ngsaemn%g.tnatcb&a SRl CHt1ah B8) b G codt 28 ry film

in u naccept abl e E‘ebr&@ (thdirsuse bist fefURE MRUStanti#) wastelbfrh#tials th théRrh bghuﬁﬁﬁtstne; ofdf@éss film
filmresists, t heecauseslae drv §im raerstsr Iatestvmcaﬂ\summeano caiformagthahe$ubsteatesuriagesto |bn coated.

the form of unus %ecg?Rthﬁs's tgfer "ft"? fg{' Perdpaigley ?Té"%ﬂ" ‘T"1°H9"raé§t"§ls ey T,’.%’é'fﬁ:
typically tri n?ze et .ﬁf&ﬁ? %@ra);ff *g.v%‘ﬁ,r" e, 'f §?ﬂ?ﬁéﬁ” rating charged
El ectrophoresis s sshﬁle 3iattldal! F‘afvmg s v’e@b:ﬁ& tQEhe @ , of polymers
through a liqui dwniadbaamuasiedfat&dmm d1dubstarits euchfas arsuraapqahtr madngh ecsitive ciargef arekhwn as
El ectrophoreti c etipe pelyers.gihe eleeturdeoehitjoo of rationic irslymern dn thecsdripge of @ nagatively charged

el ectrol ytic cel flesis ) 88 refeqed typs faFPé’h g prefic dengsifion of negatively
coated by the i @’gﬁﬁ? (?;’éﬁ%ttaa'gw BAFTI 8% the s@%gg %%°*°"<5%%" ‘g@&? ‘F' gde {anode) is known
Pol ymers bearing a qa@:mgtma@ oB1B6 With drfnid tRatdria bl dieBRAhoHGRis 19 el PEoWH BAdSs Whiiel used o
becone associ at epaimtintetal aﬁa«batcaamrmbﬂaséﬂacaomumirahasam ubeito prepaze qhdBicél cargponents,
charge, are knowpHchas resigterg Pndcﬁ g tare tnrvsrraétoeattpgamraephystdﬁ (B9 PéﬁP"‘é;tg!t?r ?@ft:r)e:afe
pol YErs - on t iR 5\?rma § aﬁaoﬁs oacti ﬁerzu%‘:ﬂtaﬁ:ﬁ sfP§ i(ifg %:e\fctggeélf&? 7‘ 0. 3,446,723 is
referred to as Casst bﬁ *oé th Vﬂ%ll c Es \I Ppﬂie@ cataphoresis.
negatively 15 chestgsherefi®isyduBhtsn (. 8/ Pateiit Mo, P4 mros:% s@%ﬁ& té hﬁpﬁdﬂd’s s&)ﬁ@uéﬁ‘:\aébent oxygen
posi tively char géubs astemttviti thefpaimoere.)in adsitien ot ines s mét;pmpa@matm lutigrt reduiting
obj ects with oﬁsggmde“ﬁ’&? Brthejyater e'éﬂ Pd ?F@ﬂ'i‘s’r‘ ftf‘s %‘Fﬂﬁﬁ?’»%gﬁgt aging the use of

widely used to pYEIERoIrELa) SsiiPedLS }gg;t s oo @E ents Nos.

Cationic

has been used t 05/9&,%9%9:36&% tfnb§a’ and ﬁ@chora§tro|h€36 #bBCetifhs Technology,
capaci tors, that valiree batNegBasl, Maezh pesznt:mis caa-muatio bazeribes recdnt Sdvahass @ this\tbating area.

3,303,078). Us® ZGlePuqnenteﬂNéepostmOQf pIR8®sensitive ceatingist alsoggrapraliy bwws. GfS. Patent No.

vat er - di sper sed FEHS r§ R T e e e e
non- phot oact i ve, g réf, e|n ; o el i turated
No. 3,446, 723 ISp nhhtﬁtfoﬁgn Hrh&Hér@ ucym%rb'da i@ﬁﬁg alrééﬁt,or other Szlay:tr:r:o :

coatings pref efsabloyida reerekadmy no ah @pH dues betatel2atearpétyl @dyisketobe bABAY tyciohexahdne/20%
Patent No. 3, 446m?!2ﬂ sthy! ka@n e«rtq the pemmam 09 eestegtabrs by Meleme aserﬁentsmxgﬁgmd by the

does not react '° ‘h a“‘t“We ‘I°Bﬁ°“t ing4 wetting &g & Bon anionic
does ot react vhiabif ﬁe ot %ﬁ b e U e B i

repel | ancy and.,adusca;hte;rtatNoenamss e4m,at1| NS, 273 lagas, a.otsmmtl %,0d6(523; N4070)268; and

use of el ectroph&tesHis aso dde!psescobtms nhqg ot armtied e elettivpharesis gndca:e &lye¢ by exposure to

aQat i ngs incl udeultrgyuo!.pt (lgé hesg cogtings pre 133@?@0 ide 3 permgnetprotective coating or
sef%pg

4, 238,385 and 4to ot rsclose or'suggest that such
El ectr odeposi tgh eég 'tﬁw%te ode s%%ﬁ %ﬁb;qx%ﬁjﬂg} otoEnd és‘ it us f mNo 3??::191:
of Coatings Tec hamltdogqquctwelnwmmﬁéhn eNetncaﬁiﬁﬁsulé‘whg &bm,]sga'&,sa@miﬁ reBﬁ aﬁ&aﬁbrgmc soivent
descri bes recent oaW¥#teinces n this coatr n ar ea. 30 - El ect rophoretic

depOSI tion of phOt &%ﬁagtg:ft Su 4!“?0905411 géot ensr Q?I'y ogn?'éa a p us $O u%?étjoafts: bty)?a e%rcf‘?‘{:;'t‘;:::/'
No. 3,738,835 %eﬁzg r&% MazUﬁi@'n lts, 51&%5&\9&1&3!@% lllz@d R ’}Qﬁfﬁ?&% lo¥ik film is
conposi tion fromegdsedrtll US(I radiagon S feveiepkdf dn@ Mhkdd dvthlaotﬂhé‘gﬁihialpﬂhﬁiﬁ plate.

pol ychl or opr ene polJgpapese ;atqnhelmhwns I77+-1601 desarities @iectigpBibretiially depositing a photosensitive
(di met hyl - ami no) P%WPZ E‘??G‘ﬁe onta "&ﬁF [cgasash met GET'PG& Thﬁ G‘Pt 0§y rpelymegtare soluble or

prevents the uns 3? ?3;‘5 m;t? iy R;Q "“‘3‘?‘::5:.’.’:33
~hardener such * uli%a E%E /th m'it%ﬁ rne suFbtt t.pﬂt )S £ra #5 requires at -

et ch{ resi st ance, least twiist 9% yiep el thd ;ﬂ mert Havihg lkﬂitﬁllé&d @fOUW(BCId groups

cycl phexanone/ 2084dhe ¢ndeitdn mhetﬂvm!\esétllmrﬂf an Bmmpe?wm ms ubsm ed groups or the
per Cent ages by Vl‘lﬂré’jﬁ%; he m tro ly ? 0 Dilavm sq Hq;gn;n%p%l::‘a‘::‘r;
sol Ut ion, of & fb% T 1918 séém rgl ﬁﬁéf %E% %%a iqon of these
fl ugrocarbon ani phitdeerfsitvd it is dithcieb ydse 4t Y h@htied B Rpaits rdaétiond Healiech M sd@ition, the
) exposur e of exténe tg biclh sedhsSpdlymees canrijpossiettiveln ctossiinkedi itimiled by khe number of available
unsgt ur at ed pol yHespturstedgcdupsdnthepaiymen or tharryhesat dnsaturatgdgsougethal ttaghpdthgpgto. The
or g ini ¢ _sol verss ﬂ‘ﬁ“ttﬂr & ”ﬁat"é’t‘ﬁdsg'm thag "9’53‘* 8laephedtofhe paigper Mayyeo 3fipgt other desirable

|ngs that are appl [ ed by el ectrophoresr s &nd are cured by exposure to
aviolet (UVY) light andl or heat. These coatings are intended to provide
".-n”anent prot ectrve coati ng or to Inprove the appearance of the article

- U.S. Patent No 3, 844 919 45 r“eI ates to te elec epUbILlun Uf—a~

o T . e T . o .



havi ng unsaturated:grotps or the addition of unsaturated groups to a

pol yrrer having.acid groups. This Japanese patent application 60 illust
the ™dgrmation of such pol yners frogneye aggy! i ¢ pol ymer having acid groups
and pendant hydroxy groups and an |socyanate-containing nethacryl ate

conp oundP"’lTlt'it',ﬂs f@ﬁéﬂsﬁtﬁuws@ﬁ 39%8%0 hiity endeppibilinetofiey Wmallt\sﬂ'msﬂr ?Q?U'Pt'
becatise e sl dgc T e S EL B ﬁxtem
to whi Chesmiobdi rsar& SadolGta okt Yor xngansﬂacra rapsmés,m

nunber sofhaavaed.sﬁat&:msatsuraaet sdlutigh bHaSinérgardid1geide0l ynmer or the nunb er o
unsat ur at edarginwn@tet\hmcloem 5biaosgl-+ 148498 dmttlee Method forReep@fngRrimted Wighg Boards

unsat ur agigdp ﬁa%?mﬁt’%s ‘W& h%%?ﬁ‘ fseceer'raer@ ifive [pub %n‘i{rwnffﬁ oBpes Sude é’éta

ot her defPPARIR" gALCspploweel. iadqference Hes "aeP T8 Yueous

sol ubi }d ty Tﬁé‘%r&@fﬁ eE P ef:ﬂfléntlﬂ' ﬂEthU@-lot Mot r'e it whlc% ﬁQQbﬁabl@r’of being
phot 0sensaédiropt@reticalip dquots-tea HOMGB AGuBbUN soljtien dt@uilikiah Hireetl dhed Ltoadudtivg saifae, Mart

capabl e etambbléﬁ G@dﬂl sdharenta filap kb desired: thikknrss i and ovhigh rmaes@VOaWel pgpidms ofhe

pat ent Pﬂﬁ'\é’s‘i'}f""t fesipts;; FOE examp é’g‘tmréﬂ %, geatogrPretial can
osnte as ired thlckness n acon ce Le ular or trre uar

be useq n?t feCrbd Yor blobaHeE Anchév ey b ey B bar st & .rhbnpabl o

resi st 5w bor&er@,stosgsan to aqueous. base sol utlons and |norgan| c acid

Japanese pdhentesaht fwbroion meay 20 HA809 thé 48al/Bibn et tphétbresistd/Btah ool h‘ecnataElnqe«pmallyng

Print ed WP$'tq OB pidualiv'e; syrfage 8s wengﬁ@lse@m mrie§Fi9 rrséﬂtant:(fjma thef can be

|
phOt Oszeo elvfAf:’:co dl‘glﬁl%%rﬁ% q’nvgﬁmg”g‘r is gigdd eougi' d vepog %a ﬁ Qi
pl QL €/ 1 Ng kB pkaketi é Qéed @Eom i s%n tﬁ 3&16ti S not
descri beerﬁngromwn&fnbr s- usef uI for ‘the process or any of the process
condi ti ons (utrsté@sttdnepdvmer whigh is fre?heetw@msaturmpennd oer paineelérute, has gne or

provi sr o’r‘? tca ‘F°§‘tp§l~°:lvg1?'6ﬁe &F garp %%m A electro hor

depos ¥ e i e ﬁg@%ﬁl ve
sur f ace m.ﬁerexanp e as un| orm erent |Im of “desire % ness, and
whi ch rray Sidl Mﬁ)tdirhlﬁtcmﬁiﬂ ems of conventional |i qui d-type and dry film :
resi sts. Fdiv) ensaturated, craslinkiph) ooperaesi havieg ity obmore| unsaturaletioraups-cal | y deposited ¢

as a ulfi for The prep igyenty '~‘r°é’d°"t‘ﬁf§§ ?gf%n"a'"%n@at&\terpe METiMPGRDN aFPNGUSHNS| ar

ubstrat fl i
or irregt 3-?) e?a JoAorctich @f@a&iﬁ%’h O boid DBraRERSh § Botbedbar @l Fudibh i me
consum Ng Sbirdxpésthgld Berksrbr sotiont QP Saidifich W 4 Boude otaGEntORdiatont BRd phot or esi st .

The pr esenticlidenedping te uneiposedsion estaizin@qidoes iution ®ifam odrossiirsednegativs palyrhérat
can be’scm Hbrs@mseéﬁct’ Jf ﬁ%ﬁ being Gﬁs'a"tdeﬁtfbm‘% VeP'E‘ sfsa'eteonas agueous base

and i nor § :}g Zrﬂ 3 t‘gﬁtﬁ &\ﬁ Sg‘ HB'@% a\Me?aﬁ“’?)t"&&ﬁ i°8 3aci ds
to form B "3.{. Shhd b naecat&dﬁt OndebHal B 65 8Ude S YERLdnoN
t here |Se|amem| an aqueousl y deve opabl e, negative acting,

el ect reapho ﬂle)tmmetts-hgs@htaqathgﬂqaub baid qiadd ip p eliteesist efntaarlwnmnr wheegkin the ¢alrier gnot:ps

havg ogjfively.giacgpd, grou wi pueh d
ol rrer e PO BLeeY “Rtyp SHRTHET B ST v 0 T e 0

has one Or (§yesmpiétng iteiec@biRi¢RRFcuR B BErnStiNG the Bhdle akd caﬂﬁﬂbﬁ)é)@irb& cateenthvollsgeu s ;
25 4i sourcaci d or base for parti al converS| on of the carrier groups to

charged ca MPPY 9(9 ntigl @prozshie an e ey F egwisiog sairQ
h d r(qﬂ f Qajprasrta qt'e ) c:tb;mics'%aﬂqhts [yt saip
mi || T equfEn ..t u.,.g 'b%a’t.m ‘?g il E’Pﬁfﬂs’tﬁ fiecgio! yirer
(iii) phot gj Qortiond] dVSOatU ﬂ'wea G ChoGick) 3P hdtiAfS | rhtiatiGh SHAE Havi ng tvo
Or nNDIsL un satdu\Featp tr@ruawaased Pbrtions oﬂm qastamﬂtodé Wwingah b@j&ot&ls&lﬂu@mw dlgshica
process #oixtofiaymrai nagatise cregglinked polyyudr ymame on saidwirfece. aldommhmm\musgmtbawantsf a

i %% o i B G L e e

I nventg;on. Jph&S$eRSHivaTpolymieP lchinbditiohs SOhE |p€U§§ntQ vefition 3 lubeRdi i efectrdpMbre® Of
actini c daepdsitdn grocesses, ol examgiey b @pctr@hoﬂam: depesnpmsaed dnifbrim pidktasensitive &lpueious
sol ut i ondesised tyickneas en GSJQMWR\@(FUP%@Etlve yner 35 i nage on sai d surface,
said ima e Qe em q"é t gfth. vqnsow'eﬁaneensrss&ra'r“wg a§6‘!“ﬁg‘fs<ﬂ?§9*’“'?ﬁ"é“ tﬂ"é’é?nt .
i nventj o ‘ﬂ‘ﬂi‘t,g: retiis eac&ato@.a R pUAC R OTand Qe oSl
I mage Onp&yrﬁé?ﬁi drﬁéﬁ tHevdfloR; Sre Gdpable & lcrdsQinkdaavnas thd lphatBiitiatdr ik Baiated by '
conpri seexpoguty tasdtihic zadtios.alhts Gosstihkingi retigureheics thegresenca tih heephatogensitive ner t
mat er i al P‘d‘é“?!r@ﬁ'ﬁ@ﬁﬁ@"t@f myeripl aeptainieg: ppsalutation: cel | ;. 40 g‘%i? mrer sing said
cathode gp oregg;gr i rﬁsr%rsmrat'srfebgr"gf" oY Renepflyeikehagatd UBHAPaSHen it

carri &° groups partially converted to positively charged groups
by treatment with the acid such that the polymer contains at |east about 1
m | liequival ents of charged carrier groups per 100 grans of the polyner;
(c) completing the electrolytic circuit by connecting the anode and cat ho_.'
tp .d_l rect current voI tage 46 _sour ce; (d) appI y| ng a _potentlal acr 0ss thr
decreased to Iess than 15 percent of the |n|t|aI current to coat sald

and the second step being either the addition of an acid to a pol ymer

H
i
i
§
¥
[
¥
f
i
i
i
‘




acrd to forma negative crosslinked polyner |rrage on said surface said

i mge_heing resistant to etchants or plating solutions but capable of b
stripped from said cat hode surface using an aqueous sol ution. The aqueo
devel opabl e, negative acting, elect ropru) ?b ﬁghl y depositabl e photoresists
of the invention will, for convenience, J e e referred to hereinafter as
phot osensi tive [Bylsyleion olngpdrahi¢ momaner SEmixture dimgonpinersaeie Pedsibiete pRpary Apblymer or
conposi tions elymagemi ﬁu@séimngr ﬁ\?éﬂg‘?foﬁ ?fF'éabl?sE"PEﬁ"@rfoeP%?ct"r@ erP'efqﬂeﬂ'V& polymer

deposition pr Bl % u‘;'m’gv% iﬂiﬂﬁﬁ B S %ﬂ*?“'f p
uni f or m phoy ofkIbs br‘/o%c:fvbt ACIBSY e otEbnBi e B Hel doMBostoH Hiat Bhetor

One enbodi rrenmotafcarhh@rduwerrﬁorymr hélkdaiettBe htﬂnlﬂr ﬁrcaaafgsouiaowp: aup Ba.msu&ia;eﬂquaﬁurs
i norgani c aci e em\dnm;ls@ be esrﬂstnemteleﬁtmg@re@rpmcm Bercéraga@roubl) is/are cofiveniently selected

phot osensi ti v¥® f"gréf s®At P“P'ﬁ?ﬁ@ﬂt"f‘* ?P'V"&ﬁﬁcf°@é

phot osensi t A v b L; uﬁ,g wﬁééé'iii%‘r&ti’

d e rb §1 m can e

e ép E %eﬁj % th g:' .of the carrier
crossl i nked &b(sI) 13519 Ak Ban&I S polyfhePmixtu¥e ls&BIu BeSli6rnt & sélétioh Mhdreof, or
radi ati on. Thpd;sessressmirtemkdluhgw b avedtdr @0 folfre G |ab B ud breurmresmsmefor gk i lectrophoresis.

phot osensi ti v‘é/hlpowyomeensu Jef ¢appositigns ma@m@nolvmmimtm fop Qj n starrtun aanr bgmsed. in

The car rl er OQ n?@compos ntauggﬂﬁc:rl é" $ctr squ'\/'b'ﬁ re ons suc T
char ged updh FOGLT AR bt Gohpattions cob «o t é%inr ﬁﬁexnon can b %wrth
356 By sel ect édavenfibnat fifi! idrd beedmampamarthm uroee;ra itiéH) & ¥ Sfilms thavifg the same
possi bl e t o pdesipadtecprapepios ysfibms formedidioyragneous saiutioss drdispangiora of therii@rosardsitive polymer

desirable pro $'@§‘5f"gre'ee%@eP%'"Phé“?rfet‘@g?ﬂsﬁ"Pﬁ"@@s pol rrer conp osrtrons
en

EQ?EE”EEBE?M@ J16 Biciic ré?ﬂtré'{}eﬁ %'Eg %qweug%"g%ﬁbw gfg# gi a,,Q% ?’L‘?ﬁg

el.ect r ophor esétéhanta3uéh as Biokddomainig NRFgaRE adidsf dnkd mearbpamgcuadauon& tnéearswrﬁeaﬁeponr&n
I east one pol 9fm;rﬂlm thatatrmtpmgsedmsm navlet-qo@reyvmaﬂmwplsm oneewy rer@satiky, agpeous

re carri & %ﬁﬁ%@ é az er._nol ecul eethe nunbe {jreruﬁrougl have a
ypi cal |y bei pgo i (O R B BT i @“@%mg b B B v
ellect r ophor et g€ 1 bsBue 360°C. | he carrier group(s) I1s/are conveni ent y sel ec e
that, after chitabler pydmasr=tor sl 8PS i phowsensifiveapdhiniemcahpdsitienspéfothe srevarstiot iindude
ymer compoaﬁdttlpo ar eandensatios eglumers havimeneras mofe earrjen groupapep polyher niqldcpies Arddition
inic radi a’f‘}\‘(???’s 'Bﬁ’fé‘gL?p%RbB'Q@g; ﬁ'&j ?P’Pb‘ﬁ Ryt p?'}‘[ée’f"i‘q"f‘n"éa‘f‘iefﬁé?d T eRe ’H rs having
nic_unsatura erre olymer contal e of mor carner groups per, polymer
ved USi NGmaeuitd (8LH)1Cin Ghe. PRUKRORIVE Gofymet Lieiridbiban 1 HAd LA persmt,?a Einyl
rge of thepdhmiers erhe:gﬂ@upérsr)c polyHrg, b pdrmﬁpcpbwerha&& PuD)eyteiR and polydinkles.
sol ubl e a5 nPosBivaly chasgedosarrien gsambsitar ouataplimestie gdarrien erpms sm@esfot remmad quaternary
sql ubi ity i n2@eniym 196’“P E?&h"'a GER?lﬁ'déH'rfﬂ"S'i"Hm QSQHF’f gmups

t tively ¢

ctrophor es f algm o 1' 2% gfrgﬁt? E rnclude
pol yner (S) i NiaéridGeid, gr li@acidth xvscbmcreaadrbandré , fdrilicaé dap HoREacid.
priesent inygnt i olkgatively eia('b@ﬂ Eaniiin groaps, 6r apaphoRES@sier grbuusannrdefferemﬁbrd, Carbis@ic acid
phot osensi t i varodss. FOl é r conposr tions cont a| n| ng poI mer(s) in the for m of

ageous enul sj l!dFYﬁg Gf’ﬁﬂ?ﬂ ALy the
acgording to &ﬁ@‘iﬁf“é&%ﬁk %&@E“é%t&aﬁ asir,s rrmmey o ,"fanﬁ*’""iiu‘;'
fof m ng t eghnkdie:@enpiedth afmpbklm oe{heﬁmr@rd.emﬁdompﬁa poly@ed forviEl trbr BEnixaty biigbnbmers

same desirabl @npmménom%mmerdht bemenf amrired' nfigtheonyt Ido‘u'@ce/m rw!vrm;n@eaomg one or more

di spersi ons ofatapher 'Brsﬂé?f%’ anp thﬁﬁﬁ%ﬁu éE o8 prcp;rfzi
onto CondUCt | zglh% The am fo t’he er<ta t ely
a

deposi t ed, rﬂﬂ‘h@ﬁl@ﬂ#@é&i& vﬁﬁ‘r aH béid for &keé?d mildriy) m&m&s&d dbﬁ«n@% éﬁhb
cohposi ti of asmaF fb@nﬁphoieh&caﬁfs@ﬁr@ﬁﬁs rhdy\be btebﬂ'ad frgni adr@lic adddi yr nsthaclicyslaotondinsrs
and crossl i nkdenetpy welx m@omersa@hramowerml Ftylieor, metthaervlfprae@smrﬁ wibere thelatkyligroup
esgentially |?P§B‘f ” a % ﬁ "‘ 'é§13§'t’ thacylata & Rtlecrylate, g pandant
0 th El tB\t
als

(e, con 3 A r'& s A et o

tifme the pdtti om‘&ea tws at "iia mpséarste tarr&ampaorﬁmﬁae gtne carfibrl gdups EAiRbaRSdr A8 oS &
typically sol mbdeeucthrcarnergraasr Aoy exaepe)Ediyoilylryiethaeopltonedynidh cabrbg asacted @rish aisamirfdte

pal ymer (s) hama@goemer oprermr@ @arrer rsequp muEs?ol mer ghainy rrer nol ecull e rra gf or
exarrpl e, havem re carn Tou ay u ';Ehes e y"lg re ?@d ‘fp c%d oaml_
a gl ass tré&hs g %@é’saﬁpw ?tvr@ie, ebpggﬁ;nm‘ 1/ Irch esters
p0| ynmers for sizRad \ﬂnyl hﬁﬁi@ﬁﬁﬁ\ﬁ bﬁ\ér\iﬁjcﬁ@i . ] vﬁ‘aﬂréﬂﬁs hl'bh@cﬂ&vrtﬁ thélhﬁhyl monomer(s)
vention i ncl:qmmr&mradnirrnqre)carmr govpsl v ab Rmtrmyinymydaolhavd migylomislazote mtaeung

carrier group%tapbere IPEgra¥BY-ecul e, Addi tion hayi n one or
darrier gretps pef agma&ﬁ‘édﬂ BBrees I"@'V"'ﬁ"rsé?f"ar"”?d’“%)b@h}:r{rE HORBIREYE oh VA 'Rypntion rorn the

dt hyl eni ¢ unsaturation, are preferred. Polynmers containing one or nore
darrier groups per polyner mol ecul e that ae useful in the photosensitive
e yner conposition include acrylic polyners, vinyl polyners other than

S aLc polynersluepoxy polyners ponurethanes

[ ncI ude for exanpl e, quat er nary anrmnr um groups suI fonr um groups and

D Y - o o )

poI yester_s and pol yam des .




one or nore carrier group. 45 For exanple, the conposition of the ij
may .conpri se polyner formed froma mxture of nmononers containing f
15 wei ght percent acrylic or methacrylic acid. An acrylic polymer bearing
one or nore cat aphoretlc carrier grOul?® &80 be prepared by the
pol ymeri zgLi, Qb on%%%&{dé an@emdtackiid fEnIRRF tBgdiidPivith MEVIRA ntbhBHErs ofhbiGthandS.
2- (di met hyerpid 4@ YylicTRérioaRfsy pratided(thiYENASt on@ bf the (ribhorBére ydnkdifisrud} op oy |
met hacryl am:degré@l\/APl\/A The am ne groups on the pol yner can_be converted

actic dopeieBrgeter B‘Zz*ﬂ?magwrhﬁﬁet ik m"}%’:r e '"e"“"%"”i"'%e'“' )

d de wit
anaphor et bgﬁgﬂa&eﬁf égrrlg' Q’Utﬁb% HBYth® ©olyEP HAnd é’tl@ NBp&héy! Yoiy rﬁ'ers'iﬁérd b® lprepired @y | 1 C -
aci d nMonNONRdhargad &Py sdllymbtrsity chdnkieal reaatings TBAt snabl 61t of Brote@anbpxyiid dcid caier grdups toor

met hacr yl the epexvdpaateany. S V\/nere the al kyl group cont ains from1l to about

i 0 re
carbon # msP° WHEsthapsetiign et dfﬁ‘ﬁ AN e Y vapit oA s ma%??@ :g%ﬁ, ?ﬂé"{ﬂdant
carboxyl i ﬁtrﬁ:ﬁsaé ﬁ ! aC\H‘a’ﬁu ab aYtLéh orig r(;f: E carriér horetic )
converted dzlﬁsﬁl SrelicR) yMreﬂthﬁJ@%e§5aer¥d%bﬁé 8y Radting .tesidlhyhyrdaﬁgtgmas with h a ¥
base, for ashyariqes ef pos/edbaxmchyids euch aetrimAllitczantnairite; &l aptachiohe oranaaé il tmssgrmp@ to -

m xtures of such nonofrers, provided that at |east one such mononer cps _
é‘&”’

nodi fy pol nthssttwawﬁtgewab eg;quwtg 'Idcﬂﬁ s (age $uitelle 'gwaggé-cmwmrs ;gdi
cart o GRS SRR OO R RN oo |
w th an amotkeo,ta hﬁ'ﬁc r’l} rr| er roups

chai n. Vi nyl a pefestsedldss of@bbﬁtérskhﬁﬂle fdi eatamwkus &re Plepdted tyand fyde |rau-cp|qioyneﬂmnon
descr i bad iredsitahle solwmrqbgattas amlg:r emidespof a@@hm#endzarmqﬂmcrv asidpwhengdt leastane pe

usee The§@ p ﬁ'EF%Pt e arpyRs- Ppsts for ﬁp‘ﬂ‘f’“ gt‘ include
i d Carbid
monorer (£ HERG e g@?ﬁb@g‘é AL s
viny 1. diméthid I8! Mirmadhy adoPropaef 6pa¥tblﬂYr buﬁhtstcr S
such aszsrresdcmhnmt iayﬂutéablhethyleralgtmﬂ 03-propdnkdicit h:etonqunwyﬂvl emmketeme( sethgigsabaivhi ng

one or - nokeomsa tetrahydr tm 9@[}@#@5 Qutnletamﬁt/ F'P*ﬁ“ aggg:“"“‘e

i mi dazol ed Herma e ' ar §§;§1§4 bl e
to prepar on.a g@ un '""“""’ °"ro?;btl€ ; é‘r??.l%mma%sd ‘é‘fﬁﬁiﬁ? t@vowewr%
fromt hﬁ; ixture Yin r@e NW orZiynieR nintture 6 ba GWayer-dispendililé @d caphiieof yémg:
NMONOMEr s tamg&tphe'etmalytdepdshmla/asmﬁlm)mmmnsnﬂndqeqams hainham@b tiZQ,O reiliigquivalents of

met hacr y| ickargagreanergsouppe st°ﬁ T’E'é'é'fe‘ f°'f "V(ﬂg‘ s{;{nﬁ
one or erIfrF“ E’Eﬁfe F3 p all: grbgg%selegbv(?}yj %5 éer y a‘c :e?:lb sed on
Phot 0SeRSirld Mo ik Qﬁtn&.tt BRss i e abe . ylastsp?q rmr@aarpe ¥ hbde
reaction Qfot teeraeeﬁ cp\wdh sClinQdnsine, @h ad mnm di car boxyl i c aci ds. The

pol yneri zat i lonhecwﬁseaof 'due ca;ynbmet!epommers qanfdmob Oceaqt nigee w,oaqﬂvqlwa@at cayTigr groups per
presence GPIZE rre ti c |n| from e?gﬁg %P@u ﬁ? QP%P Ed?"bups
into the S8 ,,.e @fgf f‘,ie 5}25236& R R T agaadarmas ged
epoxy |0OI YrivBhton ﬁieihﬁ ihaambbmndhhakraas inoI6dulapWEIgy Whedlatrylamh&Bacylit, or

aci d, car r itierotigs ciupaowroerts tumtatrid@oype prohorersarder groOps per gabimer melehida resusefh ithetweighh  be
u i Nt leerpdegraiesolasveighy eozmtm rane ?*tOPbWQ%toéb?WP‘b%Pt apd prefambivdeprhy

t he react |aB?F‘8f'° X el be
oot oo cmptfuaqﬂ'“ﬁ e et i B RS M,

am ne car 4B Meight poktantlethyl &:Alate) B fidn SbollEg3Qs bliduDSS. weﬁgm Eihetbyl prethacryieethae
yner s eaeragep beiqbaee dmthe B@t‘b’w of l@MA&M}hpthM Pﬁt“ewﬁm These

pol
h dri desorsiy qul" ]08 ition
Z'? t Ztc[l' qgﬁém'm"'% fgﬁ; f‘fg m E.'ﬁ.ﬁgt'?ﬁfﬁ mlxzure |s

an 8 ous

@err
car boxyl i Ghedata rﬂétﬁélﬂ%e&&&d%ﬂﬁér |Iﬁ| el bs @inﬂnﬁ:ﬂﬁ&&ﬂdﬁﬁfe&urfdﬂﬁ is tadilyl dévdldbed
phot osensivith\ua agadoysredlution 0P 6 bigarderacidl dretstbe pmlosedmr@s ofithe [fim ererresistant th steong

cat aphor etlmqtgqmslaym:;b;tsl v WM““%}};{?" mar gagp noa Ohﬁa'iﬂ) ﬁséugﬁ%
- di (#sydr g‘féﬁ%ﬂ‘y ‘E (¢ ier
a7 oups. A "éi’ o hir gp‘b‘l"m B ""V.'a“fﬁ.ﬂ cford) G5 thitheHABIBLASYe ol Pher film

prepar ed el #o rtﬁﬁ)hb FORMERBInpbationdarelapdble o béihl m}mbaammtuengsnmted
esters andiotymesmydﬂstwﬁtuam mexmseddtoamtildloradmmacr I|c aC| d Wnere at

| east ose of PWEGWH@WE?@"@@M" 7S 26 a‘ﬁ'i?r'ém ?;g:‘pf
o S e e S éﬁﬁh’e e
1, 2- pr opartitthin Numbérls 4 endrd t
Cor por at i Giample/MHelBrémiceN msalrurer,s t&@ tHe\Humber df ysdhsve#, brdwng/heedel tloomt with all the
cel | osoksveinsaterbiad groupeinhlfd gramsoeftaosamplaut yl carbitol, 1, 2-di net hoxyet hane,
di et hyl ene gl ycol dinmethyl ether, isopropanol, propanol, n- but anol, 25
sec- butanol, isobutanol, ethylene glycob, 1,3-propanediol, acetone, nethyl
et hyl ketone, nethyl isobutyl ketone, tetrahydrofuran, ethyl acetate, butyl
acet at e, 1,4-di ox-ane toI uene xyI ene, acet oni t ri I e, ~ding _____,I_f or mam de and

J

yITEI’ m xt ure COﬂt a| n| ng one OI' rmre carr| er groups per

e s



In ta case of the cataphoretic polynmers containing one or nore positivel
charged carrier groups per polyner nolecule, it is preferred that the

pel yaer contain from about 20 to ‘about 100 %ﬂ/ ;80 g. Even nore preferr

ar e ¢at aphoreti c pol yners contai ni ng frof ddBuB85 to about 75 meq/ 100 g

40 The nol eCUleREmAR GMduitstie MRIfUAGYEERSnoHRRInéiYel hE 1GNBRINGS BYS Nethd@ylate; 1,4 -
pol ymer conposi bdneanedidl didaeylaten 1.8 nibezanad®i digithammyl@ettisy - la@rgixybihdiphdpoat&ldisphenol - A
wei ght aver age fiedndate;| kigehens] th'mmrv'a&t:ﬂﬁh@taﬂﬁﬁv'tm fyiate: d,3 'd?ufat"PféO'cﬂ'mhaCfY'ate.

| ; t (b late; 2
vinyl pol yner S &:Qp tba}a Iqugo m a Btl: g‘zne ﬁ ol @P%ryléte ugeg %ﬂﬁ\etﬁlq tnm‘qxa%ct?ylate
are used, the nﬁtac a— f tdlia% ra hexanediol
about 10, 000 tou.abmwiyl& Om&emaa@b ryhet;lerdab:w:et rdvaa Oduh&h ; dlaIIY|
60, 000 wei ght avevayeatayuiady eeonataediehwienedfycol diac@iate: &thtviemsubl %ﬁﬁmmeﬂ

cat aghor eti cdgo'ﬁ B :‘?Ei”ﬁ%rﬁ%g:v B’@f‘?]l ;l%ﬁ' ($ed %ﬁf@ﬂf%ﬁéjﬁhaﬁ? pbisphenal - A; _dla"vi
conpgsi tion
percent DVAEMA, g oué; oY g ‘%g meg;»,% & cMJy&Tonpr rogvnr?ﬁvl)
about 83 t o aboutrabbdmaobisbignbi perdx:erxt mﬁéay;oxvretzhacdryiyartoﬁyn etﬂteeofpm cmitdnadiaisdi - (3 -

bei ng based on mﬁeacmnxal 2\ hxvabvlmmlpt@adhyhmdaérzyldaveehvaﬂtﬁ matonytedlol diacrylate;

met hacryl at e.’”® 3 te ,,, ate;. he ;o;
SR iy a%ﬁ“&% R R

about [err]. Wiagarhi ésamétynﬁhetnatmt wuecdyﬁte y&ﬁe@dacraa.ueeua @ U h&riaRdiol
wi t hjcrossl i nki digethasddterr dised pemtarediol | di Mmel nﬁt -i aeroaneanld dirgétighcrytate; pentaerythritol
prot gnate t heo ctatrqam\ategm thf'@h‘é"%‘éﬂ' bwe@qneam ?t? @entaiyirftel imethacyyjate;

thacry! henyl)-
formed on a Condclilp%f)ee‘?gla Ogghé”%d yflqi ‘é ?c§y ‘?% 8 h roxy ég 3 ' gtn %ﬂ’::tra‘::rsra‘;e
aquedus sol uti ogwe g’gﬁn E'rylrata £ 2:18 Sﬁtq:angﬁfﬁ % nediol
resigtant to std"métgadrymé gajsl C p&:(bhtdad&mdihétﬁﬂ:ﬁ/laﬁé’) pﬁ»bds)&ﬁg-daqwﬁﬁua baseﬁinet rylate

Preferred phot dswmvtepe/elv nrsllatec Bvlenlecmsolodtmeth@rwmelrﬁ,ﬁ ofriacryleylhexphvdeh -

) viope rieghyiang ‘i'"i"P'é?c % ene
9 e Bk E%qz* B Q&g];g pact ot '%?g?t%y mﬁ
o

to herein as mukp y@&&iacﬁﬂfé@ﬁ& sayabha thyil tsecy 16 SR wist | (¥ € fcyethyl)
filnms formedsd r:ecm/anhstqohlsﬁ ot &k the\aerylpelayd@ethady o estdrs dfmslyacoayletaqoaiuipeumfs such as
bei ng pol ymer i ziess; desgrikedoins |U-51k Batensn| Nase 3596910, b 189i4: t ansh dr38%t\7r?éh @M'afed
L i o e e i o
having two o Nt Btde ledeionbha TERTA0 L Mbabe OT OUDS a e oy eac rmnorre
nmol eqgul e. Thgs mul bfefmchhsa ed GRdBITHREr rhcﬁ*uohhde&H fﬁos%dldﬁda dt QeadtitRe, A YFERIrab most, of
pol yrer m xt ur esustp umSImtatethelmes greghijfigatadewith a deudteulyantiedosartion, fgr wammleBeaninrivuble
Nunber of aboutb°359ddP° é‘ts“c‘Ah%‘?’ MEASNFAget oxvgenand il ThPF’”&%@ feédmss'";"ef
met hgd used to %{ng ?f'ﬁ?ol Bfn'ﬁﬂgaﬁsﬁﬁ”?ﬁdd’ﬁd‘i" arg caniygated withgsters or amides,
Bromjne Nunbgy re 5caﬁpoe.t.an&netnslaﬁam.aaornﬂedadint.aor.eaatatenan that
withiall the G&Iupa%urzamdngtmrm €Ont@f thaBnsafurated:edaglinkar monomer(3), Whién Sdpbsed
Exanmpl es of suitoassliatiomod anj ﬂpmqematbwwelenmhm@eq qicphmgienwthe sf-"tﬂbledw ugegyin thg pajymeric

net bEiCI‘ yl ate; 1cozpposn Qrétﬁl? $20 PP S W fur o amln talllc salts and complexes,
di et hacryl at e,.n*fii‘? %’?’ﬁﬁaﬁ”%@g’&e‘f‘iﬁiﬁm @#ﬂiﬁif‘f W%\dbﬁ”" ”‘&"’%‘Qﬁ Taaf B 1 -
bi sphenol - A’ dinigedabidhfaaiinéHee ;2 1 ciloroarththqUie UinaehyidHeFbRinone; 32 thestjuiabne;
di et hacryl at e;2 1; 4tert buttmtwadthodqu-domryd:tamatlvlammaqumbmﬂ: anadi olnaphthoqumone 9,10 -
di met hacry| at e: Phenanthsenegyigone:; 1124 - begy '" H'a za"t ah A
657 g PSR e e SB 4 TR ot

trinethacryl & Emnethyishithrhquitiohe! | neqﬁl’h yl 7/glbrac rtb‘tl‘aa d}ona h lenequinone; and 1 234
cycl ohexanedi ol tewdhgdrobdnaiblanthrbcethe - 709 G Idtnhemraedlnandumdathmarylaabeseful are described in

decairet hyl ene g¥-$dtatentiicndrapiead end inthude vieindh tmvl feplealg, sugh ashenzein: vaq-e acyloin ethers,

42 e 0 L A G e
o E96 A0 D%

di et hyl ene 9Py cilficffiy éjgatent 4 3097097 and

bi sppenol - A; 3Has, weGE ) 9§<Hf methemhmdzr SREYIRE em/hmnatehaissaf b \260HBRINE) 2.4,5 -
A d! allyl 10 fttintaanﬂtnﬁqlazoivu kdgemdmes, argli mixtu(e8 therenbdsitierrity édougd Patént Nos.
ether of bi spheﬁa‘lﬂ7 161; 247 |‘35 -a"‘! :8549 3Pr?5*ta ﬂgsph%om'"ﬁyfefwfwww ‘é@'ﬁéﬁmfs are

of bi sphenol s 7*""#@“ 'S‘hif tf'“ 2!’ % bBésS?"fou o bttxr% 8 B b oo poymer -

tetrachl or obi sphaipeditions e inv n(,e

of fetrabronobi ﬁwmmﬁéqumoﬁe 2tdi - dim tBoxy -nzat VlydeﬁbmybnoneZ 1-- Hwndkmqmm/pyme)\yl ketone,
ethgr of 1,4 - ingtdievedtvasktoptenone. OBer suitehlé) alatginitiotgrs -areXdisclosgrd lnd\kgng dfegdky Kaisha No.
et hbr of di phenbB?c198d1984) apd jnclude 2 A -Hgiltrichiorongethyilyy b5 n arigring Witk &' festoay! bsy(7 -
- dinmethyl - 1,3 - propanediol dinmethacryl ate; dipropylene glycol

i et hacryl ate; ethyl ene glycol diacrylate; eathylene glycol dinethacrylate;
@rol triacrylate; gycerol trinethacryl ate; hexanethyl ene gl ycol

yl ate; hexanet hyl ene gl ycol dinethacryl ate; hydrogenat ed bi sphenol - A
acryl at e, nel am':ne acryl ate; met haI |yl ethacrylatel AN -

20

of acryl ate 1 5 - pent aned| oI d| rret hacryl ate pent aerythr| toI

v o, e 1 o . o, o b



““30 i'socyanurate. Al'so useful are the acrylate and nethacryl ate esters/©
pol yal coxyl at ed conpounds such as those described in U S Patents No QC) '
3,594, 410; 4, 180,474; and 4, 382, 18 X 80r1$¥éc)1xyet hyl ated trinethyl ol propahe
t'rlapryl at'e and trimet hacryl ate a RLES r conpounds as disciosed in U S.
Patent Ny ?Anﬁi%@mﬁ%lm) A0 ehethE- £S5 bdnimathyl@raClzy! GMMPnaHiteN12dabikdies och- as
t hose prpﬁmrae.dmbyzt hacaptobbrailidaaclelivith 9 R pldhylaaridipki amdaclpdgwasS de@@mhb%wth n
EP- A- 00819ffidrendse or 1 - W@Mer?e(!bem}wmthmﬂem ei‘jvzcrddyﬂ'l°l‘?i’§ eL,co emenhv
:ﬁn Aerits, are

where at Iéfa@tfe‘bﬁ'@m r“E:P ppetic s %lg?ﬂj‘E
conj l'lgsatdg g::blv duﬁaxglg \ép % mo @tlm {:ttﬁ¥§fﬂs?1 £ andxAd S5 usda exretoRsd ded

to car dafriet Qﬁ: EJ tSEfQGﬁrﬁHﬂlﬁm)&&emﬁef tﬁﬂﬁﬂturﬂﬁ(t}b@mt&w‘lﬂxeﬂﬂv:ﬁt&ms addiere AsTOS t
preferr emb WiteSS hadek,ahe mixaoerbecomes losst Ve anH @n @quees Q!’DM'E'HFQE@F‘F he. solids

unsat ur abeentgf mapsmaqoecme{g gted 8 dijuting sw#'g'%rv'ta [cal relative
pent ad? ?ﬁei‘tfa@f’"st PolEP d n r uhr:sitjg &Wﬁ% ri%acn arel dstvggﬁn Tb&?/ '1‘ ::here
conposi t | SRR E’0|°n| lator ot Ol n|t|ator |s a materl al that
will polynerize the unsaturat ed groummsesent in the unsaturated g
crosslinker nononer(s), when exposed to radiation of an ?ﬁroprl ate
wavel ength. Exanpl es of phot oi ni ti aP¥#&" sui t BFEFor uPL %t he pol yneri c
conmposi tion i NCT & (q]w" fhe azo conpoundsggy sul fur ggnt ai ni ng gonmpounds,

nmetallic salts and conplexes, oxines, am nes, polynucl ear conpounds,

or.gani ¢ car bonyl sg@apounds and m Xt up-e800t her eoo—m@ descre¢b®d 45 in U. S

Pat entzo No. 4, 343,885, columm 13, |ine 26 to colum 17 lne 18; and 9, 10 -
ant hr aqui none; 1Unsatuates; Mertomsr aqui nofig10% . cﬁP‘Foanthrgg_%none; 2 -
nedhy| ant hr aqui NeGuinittatsr €L Y1 ant hr agupgone; 2-q4 ert pug yl ant hr aqui none;
oct anet hyl ant hr aqui none; 1,4 - napht hoqui none; 9, 10 - 'p’henant hr enequi none;
1,2 - 2benzanthraq¢id none; 2,3- benzaffhf@qui noné—-—52 - methy? - 1,4 -

naphthoquinone - dlchloronapht one; nmet I hraqU|none
2,3 - dinethyl - yete'anthraqw none; @8—9609 hen'i??’_%t Plraqusilano?lég6 2,3 -

di phenyl antfy &9&&5&9 'agiaph%re’ﬂca@lbl héﬂbgtlﬁg gphof&ér@&ﬂ@du\hfeaﬂﬁlmﬂﬂeﬂn aqL€due Bddtish none;
7, 8, 9 34 Coremulsidh Eanbs GEcdmpdhbdnasing RieCfollongerocedund A sihsfat8 halving a conductive surface,
tetr ahy dsucthesd u-a Ditlraty aeiathaving cdrber cla!!ﬂmaen e@ lside. é@ 6‘?’&‘\‘?"9&’ a’t"bi"ba h are

er gbl H&jlo
S e

benz eSThe atdab aarso di'e@ﬁdifn libdﬂuém§erblll§|ﬁ(bradlmlmt iC
acy! oi nssuct madtwiwageaﬁdesaquaauel et I\dnermzsepanate@v ized distdnkaq fb*émtﬂbﬁutoénd

al pha - ¢ Wtebéi}zspﬂrodmmmé‘% fongh £é§°'éﬂﬂﬂ gﬁ Eg Sﬂﬁ% ':&%ed in
U.S. Pat \;g}pttpee ¥ ohen Wimnes i n§$seH4zhe ;ﬂzurﬁlg\ tquz t a’volg a:g and
3,145,104, §\§ o 3Fd Bk SouEH 16 LG dodraiss ]S

benzophengBsire as4n<§\|tore8 Bh p ﬁﬁlbﬂahmﬂcdﬂiﬁiuyihg tﬂe fiBe Ehe\wtabe iayuhlied) mbdumgtts15 and

M Xt ur espdrdeer efofhe dsitial asaent el mldlctﬂasSGOIMQa anGtNGSPOSGOMZTT'e 1@!’9' spurcpgs then-  and
3, 549, 36¢sq9mectlséa'zﬂ % o issemeyee frem e S T“'ﬂﬁﬁ% Sl ‘“Wgﬂ“ “""fd:’;g
ot R e e Sl
4,162% 3;1{ B9 uSin Teacdd Inetnan

use int isreﬂahﬂ&aasmm micmsqmi khpmtm asofol sA sma)lrssctlgft oitthref'lln mm¢mav ﬁem Eh!e 3
- pheny| substfate andsh»mmlemmsbem'am ﬂi'F GW@'“ » tt‘*“t* "a(ﬁf
' lhe e u gpg%sl

di met hox§pppersiaddiag HE@
- stance |us
t&ltﬂbl ﬁnkm‘e&r& tﬁd ee ls.i‘ee fmae in

N ppon Kag id pR o IMGO ﬁﬁtabla 1&25&&9"#& Qﬁﬂdsmaﬁl dising) cheUghaptibretic Gohotosensitive
tris(tri Mmmnmbd’sjtio}n of th lrﬁrgﬂlon uSmg a@wn@u‘npvp hungacgas the @aqqgény thefipest qognter 7

job)
3
o
=
&
—
,_;—O

0 176 35@eatods by cﬂ:a;w ﬁ%‘b m solutu? 3¢ ye M onykh%ngolynquél
di hydmséna ttﬂmm h p mlg f o ce'while water is being
mecapt Ob‘él %& r mg aﬂE hydroxite; |on%n§he mydrmatldi the pH at

| soxazol thﬁeatmdebur&ce ls btﬂ'l’ ghaOthén lﬂthehulkoﬁtﬁsbylhonoramulsb@ heh the pblyrerperticles] 2 -
di hydr onaqad:ttth@ca(tmpdeel)rfacdatl‘ape$l@'elvph%’9%‘rqﬂ§'df Péps

cryelasithe Rrptopaled ypg of
pol ymewi é\e@e' iet’qtb’ﬁ% f‘V‘ir??%d éj]caine yyateran :ﬁ?ﬁ:@%ﬁ e %‘ﬂ:@ '::," Xi ng
é*p ihB ﬁodmmeaeeane i

a sol uti 82

phot oi ni With itﬂénllkﬁa&ﬁ {35 ¥ or&ri‘hg%f&hlbrhab a&uo&@&«ﬁwrherrsn dcksan arpakebg @alvstihtor for
st i rri ngtie@athddeSand as hé filovyrawsdn thitknegsaheresistarael bat@esp thettweeleatroddsncregses prd the
groupsss egreatidrops. This drp insquirpnt seglupesthe degositian rate for paditiong) fijm untjl the oraydh ahths |
m xed, water is added. As the water is added, the m xture becones | ess

vi scous and an aqueous enul sion is foréed. The. solids content.of the
enul sion can be adjusted by diluting the emulsion with additional water.
Typical relative 10 concentrations of polymer, photoinitiator, unsaturate




ubstrate having.a canductive surface, such as a circuit board materia

havi ng copper cladding on each side, may be scrubbed with an abrasive

¢l eaner, dried with air and | owered |Qt % gdueous emul sion or solution
to Strve as the cathode. Preparing thé su ratgdby scr ubbi ng g‘WI téehngfqtsinmal
abrasi ve cl g@Reventusiy¥épsTBe@Bsa Mert the mbtaegurte rgedusg e
phot osensi t iisel éﬂebtmmmanelwoamw @(?H{ J%Wﬁf 95,%(92%"?.', w &R& self hm%g
| nert count eqndgdp@@jh/rr@a@m tetfio y fﬁt Se ﬁﬁ dadd%ebﬁi@dd astrdnisfer Brimaee,
The anode is_af%y ,ﬁ?@ﬁfﬁ]’ﬁ}; R it QnESsubR es&xaasuarofgnermqaonewc,eﬁ opteat
the two el ecj{‘rﬁl T §,ca‘;,gss@@ )bﬁ” p|at=.ag @@Cihowiriagk inzantac avith rtgg @5\ | ne?gt ilm
di stance of el adoie @steicaietionma: . EpRsue) Bpbte il gre ot S 0
a.const ant vrtiabgey undbvrmtﬂgélfrﬂf"e eﬁé‘dﬂé a‘%m@‘: ;ﬁ;“ ma}, smthdta @n theme
of one hundr%éﬁa%tc?lp?ﬁ'a'l H\el'f d o e Rod GRS tlt uud:iv\t;agpeesamni*e
tiime that ¢ hﬁm e 0& o) egﬁfoah@eauaﬂidhesubthasmmesesl utslfav'P'H@lg

f |tl m The ti th@ rtagﬂge savalendth efthbd@ 3§61'mPraetf%§u ra Ne e ﬁ1 ﬁg@i&fe é‘)‘*
tte

¥or enul si on can .be acconplished using the follow ng procedure. A @

minute, and moes‘sefsmbé metsrogglothe pa@mt’?s&rﬁhalﬂb 2ppm Etaasmrt

in the curremrqm@srmﬂist% &e hma" Gyi elebhgfu sf,aera"s B4 wmagaréhﬁerédmmhe

vol t age i g5a qﬂf e"} esr °k°r° £ BSJuE §000 mitforidives torabduit 30 mistemetses: Tneesme
i ndi cates co i ms e e oot oot fstpaiToder "g‘é*b Hedted
and the cath %od r%.cfoﬁﬁﬁbsa widtlometshe:eaqwe@u!!e W|S§P?}h4§gr{)“' BF‘gﬁ ‘r’fgteeq, as
Wit h water apsbteindsiebeswinegetiug imags formadioy par sfﬁlfi:@gy

at| about [arrit}smﬁ@#a%ﬂy&lﬁa"bﬂf'%bﬂﬁt"’éghf'8 {?gseai tack and |ncrease abraS| on

repLstance o '"qsﬂe bide B bl 158N Bllaod B temhs&nesacerfbetmsumqmwwppwr?ﬁf@re

copti ng may fes G168 v&brWteuEqu 1&01Wﬁ§ at°St‘ ’e"°‘”°'at

mepuf act ur ed?&m imeaommsotgmsmwsxsesﬁq@o r*e extg"gg-‘ ﬁb s R ity
filmas froks ommoutpasgmamqmesrei:ﬂ"bdﬁ‘m i s ot QoMY s'awayd I’tﬂlﬂ&a‘ddﬂﬂm

substrate anGc‘tuﬁ'edE “w O Dt ges) 'h-@ ;p,wa kdrEthers e ichravertddhe Q;\’@l;@}luls"s

of the profi |p,§," fos " eb,cenmﬁwmgltmednbwe uwifs byhbe 9’6}193‘{"?

and from t he "SURSbwiAb 8x pwré a(dahomh\oval hehsmmkdteqhms y 1he a;b ,,,g

The profilgr s[]ﬂé’dtlh@lhsf'ﬂﬂ'tea de\@loa'nE@"tﬂhaF"hF e}’{) 3 Iﬂ‘j‘ﬁ"@ 1 b toGhd 8BS useful

fromthe sur ftwemetatmb%' 3 A’E R e ot o Biamnpl,
distance is € LP&Yel‘fpﬂ;gt:ﬁ p i nt mﬁdrkeﬂacﬁmd, factic;Tgtycelig foprpie QUIUECIRIG
al so suit abl eggb tﬂeﬁ@ﬁtréd Metumr r@ntldm@n@m gph;@y@qqebsoluuons are used at
phot osensi tJ \em J.twae tang.agrmml dboatn20¢6 t ht}6R, the
S ace o 1" e et o At Setn LOESARAES
Duri ng catap W@?H"@ @'“@E?Gtrs @' r ﬁex G Rh &l eRHee 4 Eas Srakini these filom aregwishificiently
the polymer ( ro ko E\Q@llaBlb V15 Whrr WS thmpevatures of fmﬂmm('%"ﬁ RbgHRPE so
toward the p @d&éfo &P&e irb @asilia raamoveds frbelt sleiaeect roI ahrols &%QQHI@
f orim ng hycfr ogers.:ah ysdrhmndefor@mp'% g ,. . pe féfov ettia%braﬁed
the. cat hode semd the eurfage qf-mgwxqﬁs bm 5 er‘a@g by ﬁsnﬁ@ lwith | vdterO Following

enLLsJ/on. Whegevelpes & carl tﬁ@rp wigi lipdenisogehace, t he
R S e e

d areas.

60 it he pol Yirere niver ks Wldbha 'l afigrorown lioited (gpasion a"t Yg@g TRl he d
carrier gr oupsfrumubdttlmthneatqqalFedaPric?pr'ﬁF'bEﬁS‘%""e8}‘? YPREHOl 'Q% T ese xpose

unpr ot onat ed efaﬂsr T°E\a' Ak Sovat d&,t,&\%udxbasbmgrqss)ﬂngademmst film can be
particles in t t?eda %ﬁl%:ciﬁﬂnﬁg%izlﬁlgﬁ?wF; bampisl ttmsu |hg NiRga copper tr:’u-:ltal
preci pitaté®o 3 Sehidriae, eupricahlodescir sgmmerciaiho 'e ol g‘ e?i:ﬁgl ﬁ' '%
andf form ng aci;dnbsnymauﬁézmlrc\&t fatkeline smriopialor gesc"beﬁf?\i‘(ﬁ,fé' a,,,g,, hésoeR C. F.
i nspl ator for etchlegpsetfhmqme WM{‘OF'%%’@’H%’"W Peefh s AP ness the .
resj stance betCaen Shitrh "Ny R SRGppedI tb telieal Gﬁesouﬁrunexclteddm on the
Thig drop i% ¢y ’@'@émﬁ’ﬁ e %m&mr%m taptieel cublpy aderSt"s@r%ﬁ*P‘?s o ar’t [ive
the growth of ,é; dsubsgata.t,e sﬁﬁﬁnj sdluvioeord sprafingthests ‘“1'11 gﬁ" e

un €. exXpos

] velb@th@ Fesist.

i nig i aI CUI T € Ntbonbiucs @elsdiesd sbovedepanecton Wil th ,:? b
ef flectivel y corrpAq;teeu%iIOl#é?'Fd‘@E EB‘%ﬁun‘? fﬁaglgégwgg%r ives. scgu& dblecdquedue sfripbing
i s & her ef ore@ SWPY <30 cluj‘t’;ﬁu y L ohs F SUALiKIB atith taTy! earksito] oLpHtY! @plmsg}ve These
thifgk coating 5@; I I'“ @aa laf ae\&aadmwerawesdwsetxwat"e 2bpyt 5§ a5 A Guinimum
sensitive fi éraegdnafbeeh&damwmd ehoeamsttheﬁmb’e'"?ﬂ ﬂjé "e], EL_ &h the

fer an i nmigm, ofSliresi@hd &Bac n‘FaWSE?WI eﬁ,;ﬂé te?ma E‘oaa ,and)mmr{ghﬂnes
rate. B(pm@tﬁ"és'bfhatﬁﬁ%"’f'?q'y aE%Iﬁ"eSem &PTYed out at a m)spherl C pressure

by pl acing the photonmask in contact with the film and exposing the

filj '_through t he mask, to the desired radi a?tion, e.g. light. Exposure of

the@iilmis preferably carried out under partial vacuum by placing the film
coamed substrate and photomask in a frame that | S- capablog csustaining at...se
| ea "'-z_, :partlal yacuum and hicldad e €l L O

exp L0 vacuum | s appl [ ed the seal that the Wi ndow

1 " o " ..




measure the exposure power at about 366 nanonetres. This neter uses
photocel | with a filter that filteyqzguggsgavel engths other than 25 tRo
abouL 366 nanorretres The neter is placed under the exposure | anp at
posi t i onhaving gw Qg%u Pt‘ eef up cfreﬁ@esaén@the swtﬁcbe'ee@sgge‘sre@iresq'm Hieg ?Fa!"t"frra@ t he

phOt ocel Tm{agy Rg ] r;aén\\‘/v\érb sli :I{ Iﬁss ﬁg’tjo ;?lgh sm%rcu&mggr‘i:e aﬁ&qjd fr %P h§ per

“fil'm A Hybrid Technol ogi es Grbup Power Meter (Mbdel 100) was used te@

squar e cg ner
(mllijoul ﬂ'ﬁe p@rofsmtwbesaﬁme Wﬁeﬁ)onhyzsnmﬂ fol eftlctyd phoretidany mwranumrga.cbys.dt he
exposur eresistang, r(egawe)prdm)reswt:mhicbm FHPOTOceesed agidestribed m\aw abgye, lSIdescnbed
phot omasi, gf*taFﬂé 8 ARigsethat; tof Pl be deve sub ectr ng

il o g AEtn ms f,qtﬁ"éﬁ piie i) mﬁﬁ% jrré‘ma% rzre
filmoy i Mem phb mama (il §5ﬁoars&srt. sy armnnthes Radidi ON.
Devel opethe eaztedtnoadatacetmﬁdh irddeebe grotediéi dueindmillung afelekpdsad to dirabietdightgThe
cat aphor enekreatd 'ysw:teqaﬂ)sn temv @tqeve_ip hb@mgel@r%metﬁlrarm Th¢ barpy @erahveaﬂqf cm

| ncl ude, w?rﬁ‘he §| %to etc p ym e’ ds?t?ct)g’? ec}?{; hd%e/mo SI rlnted el |t%ga§
sol uti Qné)n C \59 s of 2% .@-lréﬁ% b? bogr‘s éﬁaccogmd Wcﬂhg ot@gén tlve hné%cet Y
aci d bei (Rﬂmb nPTHRicE4ting & iP Ridreas GRUMEVHeRAlcOY porkitas tdﬁU&Jld'éﬂﬁrto ®oLikelit.ons
ar e usedThetunddode fijpeis dévatope th axpgsathe lbare)mtalhxouton bEthe donthaxtieedme ivhére thejsollrer | ng

i mer si o'ntOcte\mhs?)@emg SSTdefmﬁa E‘E"i'e%ﬂe% 8 rneetpurrega?ﬁcv@aqtete?@tesseff t he

i nvent i ofie °"'t" eifﬂ"F??'rf"rot% sisifil { eferb?é 'ewﬂﬁ’?fj’n‘éﬁ“s

d
suffi f(ff’)“ =S h'éf’r%' seﬁéy"ﬁ" n“'Zm'ﬁ'ﬁ RIFroPhS eaérstro%? Aintibd Glat@dT TREprtind SIAE bandar T i €T
grOUp S ) co@féd Wite

HROphytbkesist fm BRosed PR imask avith tiRdparRGt 4ré¥8 26rrdsponding e am
su Ci eavedsyo be/aintegivith ink Taﬂdmstm delvélepeq o rempvesmrieablsei rsjst. Thepiate\hedriog thet

t enper at gpigtdmage isrinkggyi a‘! reg Eﬂ“ i1‘»“(—’3!“? p'afeswﬁs& °€i 9‘@ dar eas
eamg\z P g s gé ¢ g rerrrrrz%%}mm ?g? :
conduct 5& ;rmbufl?éalﬂgg SredsQiVae ﬂét %EEIQ/U v@d BPrhadtcHMY, e% até &e M§t ac e

of the emposgmdtd trbrixfee @l iakl tosthb Suifazé of thehmepetnexposed filmis then renoved
the spr ayedln d:@u-eho hot@m@secoumslmmn alambe yred pdvapiogegudly l9rpraphre ssraersdere by
L e T gﬁiﬁﬂ?”&i BiR e shoiesecttye some: coppoRlioncate ehen
be dried mﬂ ﬁﬁt rface can di %ﬂpt% conﬁ:rl&sésf rgﬁﬁ\d‘ntl ﬂ:gld f

the fil Mmeske maenraaehamnara aqul areeofrEp6Adirgio Helalbad IS lewal'a@ﬂﬁl‘enﬁ:ﬂ (ﬂ'le&i’nﬁl much
| ess sol sthdes,is placed ot the phaasemsitivee fiint @d thefivo is exposed s devatoped \Thé oppaus surfa@n t he

unexpes ewpt afotsgted bythe filmyis eighed dowp tq the trarisparert guAPP@ and the wmep Isdhen| joceEABIPE t he

unexpose¥ "SI LAE vﬁoﬁ‘@n'.‘:fni o i ike LB D FRRILIk bl
e T S Rt S i
exposed, prereascsw thE eibpse"d%bﬁﬁenént&elwmmrlhrﬁn@ e@rbﬁl mér drnr e rmwaﬂr tbl sdvid] RO NN

oxi di 20 nlgpragmmrm-l tFasrs teenamqbbteusmmhtcaars ubsdqeaft@mvhemgpsmlemmmplm 'a¢ta'

surface image fer i c chl ori L or 130 al nty

e a§, ,“sﬁr:ga b s sl Do

ammnl a) prer.a .rﬁs{r& to bé daRstrubd dnBtﬂsm%Q Iohit2fién AL é&&ﬁ‘e i ng
n le£] UerSapplivability 2f mec:wmﬂ Wil Lp@ﬁéhtiy‘ee uskeiSic thebB@mplas IfeconPr waibiechais uslesst

Handbooksrw@”caﬁ/ st@lgdotherwisyy . | pages 8-11 to 8-27. 55 After etching, the

phot osensi g V8 mm&% ST LEPUE ol kG ek 158 Ol B A b
t he subsirnraaiaeaph géeggog?ﬁ | arried ou
| Mer g4 N9 tFige2 ammedemtmemmddw& BoatdMusoabEd F@ub&kernat &erpamﬁnﬁstraue@m ng

sol uti onfigr1.by spraying .the stripping solution on the resist, simlar to
t he techg’: g}gﬁs descri bed above in connection with the devel opmant st ep,

unti | S e ﬁ&t&s@hétﬁr m\égéj 1%3@&,{15 sol uti ons which nay be used to
strip,fhe Teggd h%hdrgd aﬁ.sérde &as 3P sbivns RadiSRdd InQ B \WBEKQBUNd BBt dne Adsk titediddth BN EY
can aFSOmmBﬁlﬁl $Stirfet, ni&bganmemtbs condenser Sraicheambraeteritraden @as vead tulitiledeig-ougBuhet abl e

agueous siven amjumgman r::’hbqbauearecmrra'mo ewmgemsms@mt@ﬂﬂwm
3;;3 a?uégr? kgegxp q?selag}}g Yésgggg ﬁﬁttfgégeé‘g\ ﬁe aské ‘réo, l‘ﬁg{ %«%@ hégi%i"ﬁnéﬂ o& tlcal

I t
the d &n&gg% 28 Qantsn s«dimét'aylém‘: d%:‘WI memageraemob bemeur fnasaa rheth @fateﬂﬁd 1685 t he
m ni mum yriaals bf iyl lacrviete aach8l2 grams @61-butvd peregpate difre ratd@altiheaterl W&y auded qlr%pvvgeaque

and tran%‘fsa?t?wt"lmmzﬁé'sdt?ﬁh ‘H%E eé?Ph 4R additipnal 04 1'%1'9]{‘99 ‘ﬁ’f’th
TR pnor TSN R SR Ve o T o o 175
356 h&/ing a con |nuo s "Sarface o une meta on t e su ace are

consi dered resol ved. The resolution ai actually reported is the nom nal
width of the line in the photomask us U to produce that |ine although the
actual wdth of the etched line may be slightly | ess due to slight
undercutting of the exposed filmby the etchant. 5 The use of the i
phot osensi tive pol yner conpositi.on to el ect rophoretically deposit an . .l

generally above, |s descrlbed |n greater detall I n

2 1. r 11 T S " Y M



; The coating is exposed in all areas except where a conponen O(

is to be soI dered to the circuit. The.unexposed filmis devel oped to exos(e

the bare netal " portion of the conductive line where the solder is to be
appl-?‘»e‘d. During sol dering, the solder v§lyygpqgre to the bare netal but
wi |l not contact other areas of the conductive 1lines coated by the exposed
film The sol ggﬁmﬁzgglugg“efor{ﬂ;gg:t:gérse Ftewﬁe’hﬁtws'n@elesentcmm thy ezentighy avaplete
bridging the | nes st coLr Os
AR e Mgé'"a,;emg W ST G ke
printing plat e:r»buJ hathwqu.aaﬂermoﬁinataer gy mqm.aﬂbxwtﬁéae)t hetfﬁhamr;ﬁsmetwas then
film exposedaddedow nszao rondlilitres OF185 tweights etmqumueasnccaonmwwadwatg was thdnadded

areas to be cogpby ’H"S il the ixtyre wpsgomp dugtil t @sity plghe mixture was
unexposed res{IeooMT § g?'i‘ Eﬁﬁd ‘§I &f 158 9iof 108 AhAPEREIYR PPiKReric
that adhereg £0 TeS] st ut not f ace The inked plate is
pressed 25 agaxamﬁ:tezhe paper to transfer the |nk to the surface of the
paper. Al tern&lectmehgretmtdﬁeoqﬂoat@pb@eaen etefmuisiossi st i nage can be etched to

artially renpyeh pisfedeinbor hayings kf;efféf BUPE{one-ppiieenth iophmqaguring 2 centimetres
Stri ppedyan,q"&a e 13@&«%@,,,,&@? EAHES %ateﬁa‘fntf"éfﬁ oo Bpeide s

renoved by tThewaiea b&ﬁ 5 ﬁm& e8lifto Ithe Bﬁdﬁfsﬁ wislive @alsdc drhis |&\aﬁ€|58réd3mtﬁ'xarﬂ§l ar a
the ink to thetislessspeekelastrodeivethp aqperr size Iastthaduthted odrmnt Holwe wak alscosibmergéd iv éhis emuision

conposi ti on cinforh gp elgetradie d@ellg dhaatmoe eteop @E d raraligl te pgel other sepgrated by a

cat hode ray tﬂ c lgc.):gyﬁe?r'? | cﬁett'?quﬁré}‘ %g flﬁ:ult ace o éit.B ‘fﬂwggvb? c':gcta otﬂaﬁﬁﬁo
COS:E';SI tiorf gUst 12\ Gvak °C hridf2ho 1SHAI Cavhen artentdendity

norfral | y not n'hamaﬁm’embs ﬁdueqced,ceamGLt@Mabmagu@tytmstm isEdnaécRidand e cwaftuoa@
on puch a sur vacemovad fipen the érhulger. rinded with @etepéndsiied witnuajtregen\ibe thickmeas$ of|thecpoatihg
res|sts. A ph¥foRadromeiesihdreapaueingrieadivbePreSiiltti ng to the areas that
will be trdhs in the final screen, is placed over the photosensitive -
filmand the E’?j"&],égn@amﬁg.qe@r&dpﬁtﬁysehgmgd;mme opaque surface 35 not

prot ect ed by t herheifilntdated@irinlae dirctlid\Woard prepired inrExarsjia R avas packd[(ho b vacatrd fiathe with a
screen is theftop ﬁ%@e@@edn Gwdapmpeh!ndonmsem#h‘equm iwhicdilteredt 336 narcldtraviplet light.
tube. The ptho REhs et ; oug 'iec?ﬁwqg‘::ﬂ?é}s“ *’rt'i’\}’éﬁt"iVS’r'f’ T,eﬁ'i'f"%ﬂ'%@’?j@
used wi th pri e eﬁ,es,t,‘fr ééa'f. B r..ii éa;pq@ foR b dn ffea}ggaa i6h St Sigh bbent acetic
material, suc bc.@&wecw.tné nt® dkeyd foﬂﬁlmB omaafb&:r Jsﬁlfhes ate was then
pr ot ect ed by washee s @ strgainadf a@am B151C) wate ot 101to FDHsdcowds agp dried arlith aptredm ofghitrdgbre
filmis strFppedHnesandspicas of 2hmicrpmelseginthe Sioptiar Resglution Giide wete ac¢satelerepiadied in the
usi ng an et ch4P2eq RAROTBRE LA™ at t ack the dissinilar el ect ropl ated netal

i mage.. Addi ti eplpiises of the photosensitive polymer conposition of the

I nvention w | Etclit&greadl | y. apparent fromthe foll owi ng Exanples, and the
acconpanyi rg dr Ran swmeb@rdswpated adqemlegtoExamde Ewer eschydbn bp'qetmngdmu bbayd in

illustrative pic ¢fehantg U'P"Q%"’tﬁ'ﬁ ﬁ ﬁ ected by
.. . t Wi t l Ci
hgtat i ononl ?:%fs ey ] R e e
percent ages US dehbitlv c&ﬁibﬁ tﬁe@bﬂarﬁomﬁth&l fbn £ ﬁ&to’iad ﬁﬁ%m’i&ﬁﬁé ipbét] Under
stated ot hes vvmaeﬂlm.l frorb e @xchaouTPiseniesuly ofl tiae etehiyg. testé-barg.shdwn # Tabechenati c
drawi ng of a "J" shaped copper-laminated flexible circuit board used as a
cathode in a cataphoretic process of the invention. 50 Fig. 2is a
cross-sectional view of the circuit board illustrated iin Fig. 1 taken.at
the point igglustrated in Fig. 1. Exanple 1 Preparation of photosensitive
polynerlc conposition 55 Four hundred granms of Propasol -P sol vent was
pldced in a four neck round bottomflask fitted with a mechanical stirrer,
ni tirogen inl et tube, condenser and thernonmeter. N trogen gas was bubbl ed
thgough thg,sol vent and exhausted through an oil bubbler attached to the
codenser to depass the solvent and flush the air fromthe reaction vessel.
nitrogen inlet tube was raised above the | evel of the solvent and a
pw was mai ntai ned to keep a positive pressure of nitrogen in the-flask
t hf oughout %he‘reaction..A thernostatically 60 controlled heating mantle
was fitted tTo the underside of the flask and the solvent was heated to
¥r]. A mixture of 48 grans of 2-(dinmethylam no)ethyl nethacrylate, 408
ans of nethyl nethacrylate and 162 granms of butyl acrylate and 6.2 grans
-butyl peroctoate, a‘free radical initiator, was added dropw se over a
ir hour d%rlod to the stirred reaction vessel. An additional 0.6 grans of
tyl peroctoate (10% of the originally 3 ded anmount) was added to the
tion vessel 20 mnutes after the addition of all the 65 nononmers. The
ing and stirring was nai ntai ned for another 30 m nutes and then
ontlnued The 10 0 176 356 pol ymer solution forned kad. a solids e

t e—‘ﬁ‘BHOTYEI‘S to potyrrer An aqueous- emul si on was then prepared by



10 Exanpl e 2 El ectrophoretic deposition of photosensitive enul sion
printed circuit board, having a thickness of 1.59 mm (one sixteenth
measuring 2.5 centinmetres by 10 cené_iﬁ%r&and having 305.17 g/[err] (one
ounce per square foot) of copper clad h side, was 15 scrubbed with an
abrasi ve cl eaner (Shipley Conmpany ScrutagtEganer 11), dried with a stream of
air and |owered about 5 centinetres into the photosensitive polyneric
emul si on prepared in Exanple 1. A fthing| ess Fewltion) ect”f"ﬁ‘d‘é‘"ﬁf'mt he sane
size as the print SE"r cui t boar be"?ﬁﬁ'?t“é‘? So STSHREPEEd i n ¥ 8Rul sion to
form an ‘el ectr ol Vi€ chgdder The two aglbRet rodes wWere posingidpssheparal lel to
each other separated by a distance of 2.5 centinetres. cidage el ectrodes were
connected to a DC power supply, the stainless steel 20 el ectrode being the
anode and the ci FeiECrog%Ed surface‘r’zb'éf‘ng the c& hode. NAfPRY®Et ri cal
potentléﬁ of 100 volts was applied for 12 seconds. The teﬂ%erature of the
emul si on was [ er glipigndohgddyi Ni ti al susgent densisty was ndSupparkdii anps per
square centi net r Neutrbfeehpower supply was then di sconneckrmigand t he coat ed
board was renpved fromthe rruIS|on rlnsed with water and drled W th
nitrogef The-thf (gﬁ‘? §"’ ¥ he coati?h§®was 5 merometr 8 sége ured usi ng
t he Al pha-Step ProT T 25 Exanpl e 3 Exposure and dever
phot osensitive film The filmcoated printed circuit boaaedttﬁﬁamar ed in
Exanple 2 was placed in a vacuumframe with a Stouffer niResodtiesi on Gui de
phot omagk and exposed with 1 mWcnR of unfiltered 366 Mife eF'F-"éw ol et light.
30..The exposure tine was 3 m nutes and the exposure pox@%f sured by a
I—M%r__.i d Techol ogi es Group Power neter. (Mdel 100) was g IIivvatt per
sqUare centinetre. The exposed filmwas then devel oped by ImTEI‘SI on in an
aqueouszssol utfeuie Cb'bﬂq_esetmmtgma 8 weightte aybeon aving i1 ¢02gpefifisraravitwi4@ Baume; 639xlant
back and fort(ﬁ“mg(zo eestsy_t"' Eﬁé‘;ﬁﬁ \f&)asrﬁﬁﬁﬁtbé in the £rigted Sreudts @oalths
then washed agidlc Et@is% K21, Y85 hint@a0 WP &%ﬁ&?%ﬂﬁu@ﬂd
dried wth a ithveedrmaksiup eamﬁres B%ailon) asdebd?ﬁ&dna ntsPEOFDS S0k, Pighd L] I €S
In the & ouf fTeble@esel uti on Gui de were accurately reproduced in the inmaged
"phot or esi st PAnether #Ve'%rﬁbp'eseﬂs'ﬂ%ﬂr'h@?amﬂas heatpgd With @ gtredny ef din atiseyeperpture of :
repar ed acco:ﬁ E9{§Hﬁ]p§ "l'?éﬁ'p}?t' EtB > ‘ﬁ ediines Wity :
p P % &EtP!re resolution fme nes of his attern (-] ency awa'e’e@ ?
N one of t helobah bbbl 116 EHRitAL I sir rsbuwhth ﬁ1a§ il Hobrl b ‘ ﬁt,af@ét i
until tfe barsse.copper, not protected by the photoresist, was etched

revealing the insulating material of the board. The condition of the etched
printed mFﬂB"isboard after etching with each etchant was visually

i nspect ed &;ﬁ&kg;or& %3? me‘he avpold ﬁ,eaeeﬂ b el ¥R 3GKE Dablod ge&@ate

et chant ,Omhpridrto iR@n ta SHisbird! S1uRbEdRAGinidg B %CABRCAcid 4418

the film nfinugen THee:hemshame filnk Ims saf@bdd dhd Glas bdstly Brushed Bayl fedi the atirfac [eOWMY 4 N
Tabl e 1. 5Bar58re® ®Hace] 0 176 356" TABLE 1 Etching Resol uti on

Fi l4n cond| ti on Et chant tenperature [err] m cronmetres

a{ter ef clgblggf%}atj:@r ric Chloride" Anbi ent 75 No

appar ent cham@fntbdl BiFduft bosrh lebtﬁiﬁi['n@ life] developed photesensifive polymer film of Bample 3 was NO
appar ent electroplated with solder in the areas not covered by the photosensmve film for 10 mmutes at 10 mllllamps

wﬁugﬁé{e to produce a layep of splder about 5 microrpstres th:ck The

&23? ?S_ EP Ie%r? an und to be essentially cﬁgﬁefls:ted by the plating proTessts ﬁ whlc
e resuite |£ tge formation of .solder i 15 gmdesared areﬂ:«se were ﬂ:.h Ey der 7%(
Corrpanyfae n,f-cat.on, esl st ye I ovve ch
536 . slightly and resist lines |ess

t han 100 rﬁrmnimétres

b n
w de pe&' é& % sta darcf gﬁpﬁpgm bath g?uﬁ pstandard so%er plating bath were prepared according to the

Printed Circuit Handbook, C. F. Coombs, Jr., pages 7—16 to 7—18 and 7—19 to 7—22, respectively. The
resistance of exposed photosensitive polymeric film was tested by placing a printed circuit board, prepared
according to Example 3, in the copper plating bath for 60 minutes and then in the solder plating bath for 30
minutes. The film was then inspected for any substantial change in hardness and adhesion or for signs of
60 attack by the plating bath or changes in the image. The printed circuit boards remained essentially
unchanged in the plating baths and no pinholes were detected by inspection under 70X magnification.

Example 8
Photosensitive polymer composutlon and imaging
65 A photosensitive polymer composition was prepared by formulating an aqueous emulsion using the
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specWfic gravity, 42 Baune, 530 g/L (4.45 Ib/gal) density and 3.27 nol ar
at+ 20 to [err] ras described in the Print ed Circuit Board Handbook, pages
8-20Table 8.5. Optinum[err] sol utlon Cu ric Chloride etchant was a
[err] at 2.2 M 7.925 m/litre (30 nJga® S[Gerr] AM NaCl with water to
make up 3. 785 dhd kiridid adPbbfilredss QQ&% upseﬂa.wz Bhlet Rl 49 §rid br &iA ane
pages 8- 15, 3timethacr{@ ﬁtﬁmﬁted a)rm%hﬁi’)rytdﬁ&'ﬂh&m&rﬁ %Qﬁ%ﬁh‘ﬁhﬁhm Tzlgﬁd&ous
board was heaemdisioh ivhas merstalaeammllvadeposmd d:rearpeniraednireuntﬁoa{demqr 12 eacorads @UT00 Yoits
m nute prior eed AEERIthrroplingthicknes f@serﬁdtoﬂ*én"%%eﬂtee ﬁimeee@oewwwmw

with 75 mcr“ofiﬁ N o UM per hﬁrtt ?‘%@g{vg fg }5\ o 5735wt
a tendency to réfrﬁ' fﬁmrﬁnm@nné@h@ <61 J0AAElorbifs SRS uxgrgobta.nefm
illustrated |meT;a,bioaesi$t i‘nhgé oha&@d dopperbeen heat ed prior to Hydro-Etch 53
Exanple 5 Stripping The Hydro-Etch 536 printed circuit board descri bed in

Exanpl e 4 (foogt noie 3) that had been heated 40 prior to etching was placed

in an aqueousg B BoSAbMEdniyBsifdAN Al ik 15% acetic acid at [err] for 8
mnutes. The p cgmaé’s%ﬁf n‘éS‘eaé nﬁﬂi%%ﬂ%ﬂﬁg%@ﬂcaﬁﬂ% 805354 hderhfiblBiaBhe S4By o
from the surf aagifinetivaingoronel a@re G Jestead LT f43C grambE)of irhehylolgtapabe ltthedthacrylate in

pl ating A pmsi nlteeaime Fhe@mtesewafpdo'mtcanmsw n. @Pﬁepfdeeveﬂquwnphbf%s@ﬁsmmdfeesulted

t i e U u h lutlon
p0| ymer film &f u|d &%m’a iatio, %g %E’\péet? Fh@‘@ nu esat mllhv@%lggcsqngr ?Wm%‘fr '#lngzunexposed
covered by t D @o8bkok fars ribtdd t%«cﬂ’amm Softtion ) 18 pbrbrft Bittic BAt., Lines and
square centi medacé afmopﬁ.admeteesanfdrayeenv in 96Y RGecApidkrestst mld?gé(bﬁﬁﬁd’ ediapérhl ck.
The _fil mwes visually exam ned and found to be essentially unaffected by

P Ferric Chloride etchant was a 38 wei ght % sol ution having 1.402

the 'plating F ;:N% |tholes |nt fI|mWhICh so woul d haveresulted
in the format ms§ gqlvga i ﬁ:?ﬂ 3 \%2‘#1 01]c Qli‘gﬁe znt s&ﬁtpo(?lcéf acu e 651
under 70X RO ZAdihehs:9R.ph dhe on l: %d @Y d @e@§ & WS- diRétidRdthdng) as

pl ating batgs tha photoiniiatdt & édf ﬁ@p-pemwphmqmn EEIIthr(ﬂiﬂ efic cretpasid;arf 2Gkébads and

pl ati ng bath mﬁeavpmdedemmm@ﬂﬂ aquamttiiveugPnaiStautier SEhsitiyity Guiddemath tenXk minGles #.1

Ooonbs Jr E%gw %f a&acpogghshqdég ght éent acetic acid
r mpl sed thr

T Sante o SRS s Ban R

printed ci rsgubﬁot atteok ep@r pp¥F GOBsErbted ¢ arrp e 3, In the copper

plating bath for 60 mnutes and then in the sol der plating bath for 30

m nutes. The Exampleatls t hen i nsp ect ed for an substantlal change in hardness

and adhesi on 5'?°‘1?36’|’s“ H‘ﬁl"gﬁ qbsq ﬁkf{h h% Ahochanges ;
the inBge. sJhgoaihd ek gﬂé& é‘dﬁ'ﬁf QA &J&H’ﬁi‘?’&ﬂm §ﬁ,§&nﬂ§ %39'3: ua?a&%d’é‘éi'éﬂ" &
plating bathse |enD(szhna ol.es were detected by |nspect|on under

magni fi cati on. relaeslmhmtﬂwm B t:hrvreatped ¢TEON @9 tirpdSantrileo?) tyaical 0f tila a@ﬂwe

A phot osensi t i gﬁ lc;'{;‘é%dgﬂdﬂf s' 5?99 Vﬁd?i’mP\éﬂ‘? 2 °'E%

enul si on us n cf was aE Iﬁ 'plgF th ﬁadglloé eé) per surface
Exanpl es 1 andra?coﬁm@ |3€[pf%£i§c E)fh@Bﬁﬂﬁatlon of multilayer boards
t raget hacryl atoemme&udmsbntbumdw therayese pent aer yt hr| toI triacrylate

mul ti functi onal Seowlerfevas a?h\eotadlmgwwabes failr{Bakersi—~t 1A t4n 0.t epd®@AS dnchesh thick) which

deposi t ed ont @L gotfave.3 yscm"’(’s"p‘dﬁi“d‘g Ry pystacewas slighly, edized aqghayfged by Hapdiing.

at [err], tfe ol "i?sb" fm IR A50861 Shko ' Qodr Sbdtiatel (RUBR] $1912 1267 thd ¥
coat ed board waast meﬁe hi smﬁvas/aﬂUWfUSéd’r\gzaﬁtl gutpdsed. resol ution guide
and nercury | am® 366w|eama¢te¢atae retfceih/ c8ated with the pmtosm'twmpelmert @ﬁd $amples

mlliwatt per“ﬁlig& either in a é%%g q%rq ntéme g c icat % s tf’mon
15" vel ght 56 EUA PR o em A P o Setsiil
30 . cr onet I egughie SMbride! (8 inVERERpI® 4f cé &h QJS@S# Sulbstt G OPheQddhdsitA of the
copper. 10 Exanxbased filthof aisSanmpies |1¥-e ¢ tHe\sndace cmmasmedomna ASTMMIA369€7 8 Himeaspiirg
8 Was repeat eddhgsion by Tere Trst) anfl iy avbesidni andtresoivgon Bchipvert igrifustdted in Table 2.
triinet hyl ol%propane triacrylate nultifunctional nononer were used instead of
% granms of trinmethylol propane trinmethacrylate in 15 preparing the
phet osensi tive pol ymer conposition. Cataphoretic deposition at [err] for 12
setonds resulted in a filmof 4 micronetres thickness. The film was
exposed, urMder vacuum using the Stouffer resolution guide, to UV radiation
3p6 nanonetres) for 3 mnutes at 1 mlliwatts psr square centinetre. The

i ' I n an aqueous

't osensitive polynmer conposition and i nmagi ng
'. . 13




sol ution of Irgacure 651 (2, 2-di net hoxy-2-phenyl acet ophenone) manuf act

by C ha-Ceigy in glyme (1, 2-di nethoxyet hane) as 25 the photoinitiator

pl ace of the 2-t-butyl ant hraqui nondd ¥&&86ophoretic deposition for 12
'secduds and [err] was fol |l owed by expo&%&'gzunder vacuum t hrough a Stouffer
Sensitivity Guide mask for 2 mnutes at milliwatt per SfssstRnCeNti netre.
Devel opnent was acconplished by using a 15 wei ght percentofatakd c aci d
aqueous solution for 2 minutes at 40C. Anot her Ewapire was ewposed through a
St ouf f er® Resol uti o?f™8lfi de S¥RI"#Rvel opeddbrsioges crnBEn abdPisnetRds and
spaces of 30 mcrongtres igp¥bdt h were regol ved jQ,the 30 phptoresi st
pattern on the copper substrate. Exanple 11 Photosensitive filmcoating of
unscr ubbed surfaces 2Thi s éwantdyer i | | ustrages theairutility of 7% he

phot osef’si tive pol ynmer conpositions of the invention for 35_coating
unscrubbed conductive sur P2E9X9%d conpar 8s t he @¥4M ng wit® a scrubbed
surface as described i n ExgmpleelrdiSanpl esl). A capper clad_substrate
having a chromate conversion coating (Sanple 2) typical of those used as
the inner |ayers of arultilPaw8&m printed cifcuit boards, neastring 10 cm by

oach i do, ARG Bl e st Pt et SRRe ety an ootioed ov ST ERETC"

inner |ayeganmpiébftrate, as in Sanple 2, that had been scrubbed. The copper
sur f acezowBeererimavied bsblitlo cdntentskof puotdsensitvel fimt ypi cal |y commerci al |l y done

dur i-ag t he pihesamemiateriale fandyplocddueey dor fyowiating the daueoue amuisigel iob tegaotgsangitiven

t he |_ayer Bovyrgiiqspmpositipg of £xamplg, ! erenpriiovse Mt the folipieg chagpses: (Baker 1-1714,
0. 13 mm (0. 00%,jRehBRYarkldhck) which did not have a chromate conversion
coatings the surdohest: Waspibasgid | y oxi di zed and snudgedidyrdiandl i ng. 45 The
surface was not scrubbed or cleaned. Sanple 5 was sanple of a dry film

| ami nat ed ont o aMenspges: 2{Rimethviaraingipthyl reptiBecyipt®] 26) Wi t [FOtdMScover sheet
renoved. This sanple was”ﬁ’i&lln ?a%?}:ﬂ:& conparative pur phz.ggégxssarrpl es 1-4
were eagh cataphoretical Fy coated.w th the photosensitive polynmer film and
Sanmpl es (1-3) wahiGatex poseslitfl erodoenutes at 1 MIliwatt per square
centinmetre (nWlerr]) thadmglwithh@npg@srel ution 50 guide $3$19tamsask either in
air (ambi ent at nospheri cajsieea8errmgnogier gddifion vacuum as YhE8PE¥Bted in Table 2.

Sanpl es;;1-3 ial 58 n‘?é\oﬁg l%ﬁb NG uitsh gh SSI:JnFin chefd Q%%gﬁnerization
devel operc@?ﬁgﬁgfb S st SRS Epenby Souds T o z@ggrwfrg'man%l e 4) 1o

produce an imge in the copper substrates. The adhesion of the unexposed
filmof all Sanples 1-'5 Palymdresolytion ace was neasur ed ust#graBTM D3359- 78

(measurjng Adhesion by T?j@‘g g"i?‘jﬁﬁaﬁ he.adlr)_}esi on and ¥%B¥BF%t i on achi eved
ic

Exanple 1 was 'r'epeat éd this time by using 1.9 grans of a 21 percent @

errarie
is illdStrated in Table %5%5‘3333 ﬂ?;"e be ‘?_8 356 TAI%LQE?“?,';,} sSol ution of
et ched Exposure i Maggted _ - Sanpl € to maket80 grdndd fotal
Adh_e"‘s-i on[ er rJ condi tion (mcronmetres) 1 Scr ubbed 5

wum wo sa f copper foi ri imetres by 8 centimptres by 0.013 imetres each, were
\7/20 1'0 #5 dried forél“h’%ggzao l,‘(Eé‘nd lv’gimt.?p%fgrmately h_al‘; o\fég(tcs y- ples:Nas ele‘gpgdzﬁsi d with the
ys n sing a potential o:[?(e)o voits for 12 . h sample was fi seéew'th water
Unscr ubbe%:ﬁg?meh with nitrogén gas. The samples!were each weighed againa& determin:fgﬁé’ weight'Bf the
4 1) Adhesépositeti fitne Gh@ySvdde then driek @t 900 ih a\ieredd alrpdenTotichaaguriil thh esightasas constant
det er mi neandoyeighSi pgalpte Joterngine tx weightof nonvolgtileofidy inthedilmso fhegfonvaidtijecglidswyereant s
of phot®8s e 19 be-equal 16, 9pa 93% AL theaweight of thefily rpsractively, Peferertht films wate Bikethg
t he aqueog;‘aﬁm,qssi on- of the photosensitive polyneric composition of Exanple

1 were enphiekiésd ofiilnd ad AMction! df QuktigphereddI@mperatdrl yer Preparation: 25

Sol vent: TRisomxpeiplentwas conducted to determine the effect of the tempet@@e pf thesphitosawsitives :

2- ( Di et hyarenesitien Qgtth%ﬁcmgqﬂ;g\eyqegto@horeticauy depasiiedjirg mmmmmgmrp¥ 'g%;%
r:

150 grans ﬁgggﬂfg&n&ﬁ itive emulsion prepared in~ Exam :ngﬁ:g?lggk

b AT 7 excopt for changing t tare ofth 5
xa except for changing the temperature s
t-butyl peleGihQflesehd ﬁgatW:t&ES 'mgmgraﬁd gpregsented inp Table 3. ams

60
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CFt er nononer additi-on 0.0 grans. 35 The fi nal
sol rdsScontent of ‘the pol yner solutien was 58 wei ght percent indicating @
pol ynmeri zati on conversion greater than 95 percent. The aqueous emul sion
prepared from - Polymer solution 0 176 356 17.5 grans
Pentaerthritol triacrylate q.AgLEggams 40
21% 2-t - butyl ant hraqui none .in glynme 1.6 Or aRmickad% aqueous | actic
acid - 0.2 mllilitraspevsairer of coating to

make 150 grams total Two sanples of copf@r foil mimisemétreg 4 centinetres by
8 centi:metres®by 0.013 centinetres eaci, _Wwere 45 arlqg for 2 hours at [err]
and wei.ghed. Approximately half of each %anple was el'ectrodeposited with
the aqueous enulsion at [err] using a pegential of 109 volts for 12
seconds. Each sanple was rinsed with water and dried with nitrogen gas. The
sanpl es were mach wei ghed again to deted®i ne the wei ght of the deposited
film They were then dried at [err] in forced air oyen for 1 hour until
t he wei ght was constant and wei ghed againh to determ ne the wei ght of
nonvol atile solids in the filnms. The nopyolatile solids were 50 found to be
equal to 90 te 93% of the weight of the filmrespectively before the filns
wer e baked. Exanpl e 13 Thickness of fil@as function &f el ectrophoretic
tenperature This experinment was conduct to deternmng the effect of the
tenperature of the photosensitive 55 conposition on the thickness of the
el ectr:ophoretj,cally deposited filmformea on a surface therefrom This
experiiment utilized the photosensitive emul sion prepared in Exagg e

ﬁalw

e

le 1 and
t he el.ectrodeposi tThesxpripeaemengi@ies thapdhe thisknessiofiihe eloctiophasetically (jepos n be
t he t enper at ur e2dystediby changing fhg femppptiirg §fthaAhglosengjive glymes ﬁ°W1pgstt'°"éjg?1"g e%gégm rests.
t enperature v;@sg,(ae,%grd;ed and presented in Table 3. 60 65 14 0 176 356

TABLE 3 Thi ckneshkickhess|af ffilid d$ @inction of electfopbaratid pgentiglerr | ) B
(m crometres) 5 5 This experiment was condugted ® determine whether the thickpesp®f the deposited photo_sensmve
15 ' film cag be eontrolled by varying the elect:gop?gretic potential. The polymer s&luicg: %ﬁ emulsion were

7 35 preparegbgctt:‘%r ir]g to Ex.a.mple 1.. - é"@ ]
.30 Electrop! tic deposition of printed circuit boards was conducted at 35°€ for 12 seconds using the

24 The exper i Mepiued @ Brufsion it Yaridid bppli€CeléckricallpdRAtalsOThetthitkness of the film as a function of the

el ect rophor et i caledtypphie@spdiendalf (vbits) eah inital adrans demsith ymidiamneresn gert $ayare centimetre) is

t enperat ure of vpieeentaddndaiedi ti ve pol yner conposition during

el ectr ophor essi s. 25 Exanple 14 Thickness of fglgyas function of

el ect rophoretfc potential This experinment was conducted tginglet erm ne

whet her the thickness of the depwstehesl photisiggesiréritve f ithicknean be

controll ed by varying the el ectrofetsiet i c deusite fmpan®) THeicrp®PYaser sol ution .

and enul si on were prepared actordi TO exampt &, 1. 30 'ectrophoretic

deposition of¥printed circuit boarg% was conduc% ed at [err] for 12 seconds

usi ng the aqueous erul sion wth vakggous appliegs el ectricaliapotentials. The

tNackness of the filmas a function of the el ectrophoretic potenti al

(volts) and initial current density5% mllianmpetes per squal®e centinetre) is

IF;: |ersnegé? gn![ In a‘j{abl el'jilshfff%strates that goth th tle& perature of the aqueous emulsion (EMEEB‘} and the

. electrop otentidi b5kd (Exd RS alsigRifibani effect dR@R&Sthickhess of the deposited
(mdVTerr]) m giQet res 40 50 12

4 100 24 14 150 34 30

45 Thi s denorsst Exareple {hat bot h tJ:Ie feper at ur e of the aqueous enul sion
(Exaer| e 13) am?e{nﬂ%tratlon of uniform film thickness

materials and procedures of Example 1 were used with the following changes:

Solvént: Propanol-P 167 grams
55 :
Monomers: 2-(Dimethylamino)ethyl methacrylate 20.0 grams
Methyl methacrylate . ] 199 grams
~ Ethyl methacrylate _ 425 grams
60 . Initiator: t-butyl peroctoate _ :
added with monomers 2.7 grams

added after monomer addition 0.3 grams

. The 'fihal solids content of the polymer solution was 60% indicating essentially complete
65 polymerization of the monomers.




the thickness of,the deposited film 50 Exanple 15 Denonstration
uni.formfilmthickness The materials and procedures of Exanple 1

““el'ectrophoretic potential applied (Exanple 14) have a significant e §!
[)
‘with:the following changes: Sol ve®t176 358 opanol - P

167 granms 55 Mononers; 2-(0i nethyl am no)ethyl nethacryl ate 20.0
arams Wt hy! ot nar o1 T 195 @ @Gt hy|

met hacryl ate Pentaerythritol triacrfete 5 gr ans 60 5.0 gramkNi ti at or:
t-butyl peroctoate addeth &ttbiatylsnthaaeinene in glyme 1.9 grams 2.7 grans
added %fter nonomer ad@P%iagyeous lactic acid 0.3 grans %B%E'"'F'F’ﬁ%ll sol i ds
content of the pol ymer 88l uti on was 60% i ndi cat“?ﬁ@ LESRTUIM conpl ete 65

pol yner i zagbddptatic tdafind NEOIMRERted Liting a Hinfed Rirdmtbobid LaRb (BdHAliivO Bhatifgldny MET
sol ut i Omoth sides) and a stainless steel anode each mgﬁkuﬁnggs SIWBmétes b @ kyrtimetirésalepdratedais oy at e
5. 0 gramentiitdes? at 2100 tay b initiat cuepaintrisnsityiofi 35 Imfvpm?®, and at 100 volt® fqyr13 rsecoBds. The

89% aqu%’b‘ﬂ‘ esp gfthe Q{\og}gqrﬁmve polymer film on the printed circgit board wasimepsuredat the geafre of the

to make "180 237 2he*oP SF Ki° By RIPERYSERL N 138G Yvas conducted, using a
printed circuit board cathode (conductive coating on both sides) and a

stai nkess steel anode each neasuri ngrABLE&nti netres by 9 centinetres
‘separated by 0.7 10 centinetres, at [err], Fid@ thigknessi t i al current density of
35 m¥cn2, and at 100 vol t°¥8F 12 seconds. ™H¥M§%F ckness of the -

3
i
i
i

phot osensitive polynmer fgdogpon the printed cirgygt board was neasured at
the cantre of the board and at each of the four corners as illustrated in
Table 5. 15 Upper left corner® 13.0 TABLE 5 Film

"t hi~¢kness, Location m cronmetres, Centre

13.5 20 Upper |eft cor nefqWaF jeft comer 13. B%ower left corner

13.0 25 . - Upper right coldBer- ri ght cofaer - 13.0 Lower
ri ght corner ~14.0 [err]Upper and |lower refers respectively to
the portion of the boardiawepgghttcomngr t he air antt¥ art hest from 30

emul sion ipterface. This denmonstrates t.hat ver L ttl ariation i

i ckpess. oparad fawer i oAl o 0¥ Beer bt Ebdteloedit Bt Rty P hom

el ectrophoretic deposition process with the photosensitive pol yner
conposition of the 35 invention. Exanple 16 Use of organic sol vent

devel oper, Thip demonstigtes that vary lifflesvariation i @G@Gm%f%thaﬁiﬁiﬁ@the syistrate wag E‘bd as
foll oys usi Jt eﬁlf:gtrophorﬂcor&ag%tropFproces with the photosensitive polymer composition 1% egr ans
Mbnoner s+ P;CDi nmet hyl am no) et hyl net hacryl ate 6.3 grams 45

Met hyl nethacrylate 96 granms Butyl nmethacryl ate
31.5 gr erfggﬂ%m?aiigts?r - detl- butyl . peroct oate added wi th nononers

1.6 gra nic solvent developer ded after omer addition

0.16 §r ams Ei HAPEEINA RLORIE %ang’lple?ﬂgerﬁo'ﬁ/eﬁﬁ’ agg‘p'ﬁf"f'on was 48 wei ght

percent i ndi caséw@t:€SSPriphstl-Py conpl ete conversi on ofisgrgaggers to pol yner.

5?"6 - Aqueous Enul si on: Pol ynmer sol ution
2170 b‘fgfr ams PenMaegmarsir i2 (@chthrﬂiﬂ'a'ttm tteha't' ethacrylate :9% gramsgr ans 21%
2-t-bfrt yl anthraqui_none%’t - 1.9 grans 899 us lactic acid
0.2 mililitres 60 & mﬁg"“ - vat er Wegmus
to make 150 gr miitot:0t alt-butyl peroctoate : :
. added with monomers - 1.6 grams
50 . added after monomer addition 0.16 grams

Final solids content of the 'poiym_er_ solution was 48 weight percent indicating essentially complete
conversion of monomers to polymer.

55 - Aqueous Emulsion: -’ : _.
: : Polymer solution . . "~ 21.0 grams
Pentaerythritol triacrylate - : 5.0 grams
21% 2-t-butylanthraquinone in glyme . 1.9 grams
89% aqueous lactic acid . 0.2 millilitres
60 : ' water to make 150 grams total

. Electrophoretic coating at 100 volts, 13 mA/cm? initial current density, for 12 seconds at 21°C resulted in
4 micrometre thick film. Exposure was conducted using a Stouffer resolution guide under vacuum at 1
mW/cm? and 4 minutes with UV light at 366 nanometres. Development was complete in 10 seconds using

g5 toluene at 21°C and resuited in lines and spaces in 30 micrometre resolution. '
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SO horetic coating at 100 volts, 13 mA/cnR initial current densit
2 seconds at [err] rfesulted in 4 mcronetre thick film Exposure

condutted usi ng a Stouffer resolution gui de under vacuumat 1 MW [err

“4Jmiputes with UV light at 366 nanonmetres. Devel opment was conplete in~10

setbnds using 65 toluene at 210C and r & A76856n |ines and spaces in 30

mcrometre regQhislel 9N. 16 0 176 356 Exanple 17 DVMAPMA photosensitive

pol ymer corrpoaMhmn phitbsengiharilymet kdmisokitiat es t he use of

3- (di et hyl am ndjisrerqmydie ifwstraecthy Lsemf d¢dimetmgdns aglpropyl EM\EMlarase irs®ad bfIDMAEMA as

Exanpl e 1, ouqeer"rﬁeﬁra 1, <hfer 'bemsmsmee?m(}ﬁmm gid to reparg jmepgesgrom this

prepar e ma@eﬁ. “F’jj@?s ?ff)%ssle‘F IR FIs AN RPEPHET 85 Pempier ol rateei Ypd with

and procedures o 4 wer e used W|th m)dlflcatlons as indicated.

Pol ynmer Prepar atI(BﬁIS/mSOH’rH[ﬁFHnon. Pr opasol -

133 grans 10 MononerSived: ( Di PrepdsgitPami no)propyl met hacr yl aridgigrams 18 grans

Met hyl et Hécryl ate met hacryl ate

52 grans 15 MqnQmes Satd ’""ethet't %?pygg}eg'é‘frgé'f"geaddeq g\ngi Stronomer s
ha 3

2.2 grans added after rmnonegut\aci,gﬁ;ﬂab,qgte 2 gre: Se final

solids content of the polyner solution was 57% and the pol yrrerl zation yield
was about 95% 20 Ertitiatéron H‘Qypfapapﬁw Pol ymer sol ution
17.8 grams Pentaerythritol t?ﬂﬂﬁgz y gomers 0 grans 17%%2'af“58utyl

e onomer addltlon
ant hraqui none in glyne 2.4 25" 9% aaueous
| actic acid The final sohdsQoﬁerﬂbﬁﬁ&p&Mﬁeeéolﬂtﬁn {¥8d©7% and the polymerization yield was d50t 95%.
gr-ans totako El ectrophoresis: Tine- 12 seconds
3 Em"'$'°"'l"é?%6§?&?’hr e 200C Coat i ng

t hi ckness gﬁﬂ t‘,o % osure: |VB.§ 8 grams
St ouf fer Resol ution Cuide S&QEPBME, ﬁth‘:ﬁjﬁone in glymeCO¥l gig gl,":éns
Vacuum Lighd intensity 89% aqueous lactic adid ™N\V/ cn®2 Ti m’Egrams

3 m nutes Devel opnent: 40  Water to make Devel'8pgmms total

Aqueous sol ution 15%£%e‘t)|hgres|0| d Tenperature 300C

Ti me P Tim 1 minute Lines and,s s of 30 .
m cronetreg were resol ved i nyehfpeatigot Or esi st patternwn t e copper coated.
45 substrate. Stability to platigngicomssr The stabil ity mitroteesexposed,

devel oped photoresist inmage to copper and tin/lead plating baths was )
det er m ned accor di ng*®%4®he fipcedure of Exanple 7. ouﬁ"er Fﬁsolurp rr'uétm in the-
copper platd ng bath, the res¢°$, itios softened slightlyy 9" n Furt her
change during the renmai ni ng 13ht idtdhgtyeS NOr was any addwwceﬁal change not ed
during an additional 30 m nulimei nmersion in a tin/|eddnipitest i ng bat h.

Resi stance to etchi ng erJ’o"%e cI ad substrates wth an exposed, devel oped
phot or esi s§ i mage of 0 wer e subj ected 55A£| ofd Sidd 185 cet'cald
descri bed 1n Exanple 4. Etchrengemuw the ferric chl ogo§ cupric chlori

and Shipley Neutra-Etch V-1 Pmeduced |ines and spaces nGfutd5 MM Cr omet r es or

| 8s€. The ferric. chloride and cupric chloride etchants softened the resist
slightly but di %‘"ﬁ%ﬁ“dl sass PlIP0JRiE PRElRs Ve iettiverdhibe Phgipesist pARterp ge the copnet epated
with Neutr& Etch showed no soft eni ng. The sanple etched w th Shipley

Hydr o- Et ch 53Gaksitpeedatigssakived | ines and spaces of 100 micrometres with
sonme sof t eni ng dhelstahility etthe expoendbdevelopediphofotsisttimegeftp conpeiGand Eindeap piatidibaths was

T R R
anaphoretic coatl

Resustance to etching
Copper clad substrates with an exposed, developed photoresist image of the invention were subjected
55 to etching as described in Example 4. Etching with the ferric chloride, cupric chloride and Shipley
Neutra-Etch V-1 produced lines and spaces of 75 micrometres or less. The ferric chloride and cupric
chloride etchants softened the resist slightly but did not lead to decreased performance while the resist
etched with Neutra Etch showed no softening. The sample etched with Shipley Hydro-Etch 536 showed
resolved lines and spaces of 100 micrometres with some softening and unacceptable blistering of the film.
60
Example 18
Anaphoretic deposition of photosensitive polymer composition
This Example illustrates the use of the photosensitive polymer composition in an anaphoretic coating
process to produce a photoresist film that is developed with aqueous base.
65 The materials and procedures described in Example 1 were used with the exceptions noted.
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process to produce a photoresist filmthat is devel oped with aqueougBae
65 . The materials and procedures described in Exanple 1 were us_--
t‘he, exceptions noted. 17 0 176 356 Pol ymer preparation: Solvent '
Pr opasol - P ' 0 176 356 167 granms Mononers: Methacrylic
acid Polymer preparation: 37.5 grams 5 Met hyl
met hacryl ate  Solvent: Propasol-P 125 grans Butyl nethacryl ate _
87.5 grans Initiator: t-Butyl peroctoate added wi-t h'8ffitmer s |
2 7 gr ans 10 Monomers: Methacrylic acid added after nononers;adgigd on
0.3 grans The final solg'??iy'dﬂetftah@apol ynmer sol ution wafns%{as i ndi cati ng that
RO MSFecyiatet he” pol yner was cordpbarans 15

t he conversion of the no

Emul si on pr epatrdatedn: RBulMBéro@sHkd/t i ON 16.4 grams
Pent aerythritol triacr yddeddewith monomers 5.0 grams,21%
2-t - Bdf yl ant hr aqui none adgedgdfierrmonomer additidn 9 gr ans 1N 5_'@(3}3!,@ hydr oxi de

5.0 grans mﬁnls ids of the polymer, solyti V\ate'l; Lo njake . e

150 gr anme pdhnwdr vias Rembigia 10T L ¢ COXEEiCAY: indiprsing thetibeicaneersiesditidyachomars kx anpl e
2 was followed except that the fil mwas applied by anaphoresis. The copper
clad Substrate toEbwispoarepdrauas used as the anode and the stainless steel

el ectrode was used as Z9vymeéresoiwtiphode. The coating Wase.£ ghahised out at 100V.

Ti me entaerythrijol teachilats Tenperature 5.0 grams 200C

Initial current densi tf&ﬁ:d:u;é%ﬁgﬂﬂmgd" ahvme 1.9 grams Thi ckness -
3 mi conetres Exposur e Waldhsk make %%ggfﬁﬂé{otaq esol ution ;
nMask COP,g‘in;toinor}gﬁc o - Vacuum 35 Li ght §
i NTensi TY the pr ceduc‘;a;':i'ﬁb&j My err] Time 3 mnutes i
Devel opmm,t,,',pe&iy ~=xample 2 was followed @é’é@’ﬁ@hsﬁihmdsamlied bylanpHaRks@SSi um |

ubdtfate to be coated was used&aé wgép

car bomathe céfBode. The coating was carried out at pthe stainless steel electrode wa€)@6& & me

30 seconds Lines and spaces of 30 mcronetres were resolved in the

phot oresi st pattern onlimae copper. 45 Exanp fcdnds El ect r odeposition on
non- pl anar substrate Ilm.%ﬁ\':%‘"btx eri ment, a20Mon-pl anar substrate was

el ectspophoretical |y copjidgrbat L i & Bhot ose i’t‘M?'EzrpoI ymer composition to
demonstrate that irregular shaped substrateS " Cf B easily coated. The

pol ymer and erksposinen was prepared as described in Exanple 1. A piece of
flexible circuit board#asuring 12.5 so wlfebresslation hask Wi t h 37

m cr gsretres of copperr,:_fﬁ‘ m@\ti d to each si‘@euumas2 bent twice at right angles
at 8 cmand 10 cm al ongyi he Fdngest di nen ir'QW":Fb forma "J" as shown in
Figure 1. The substrate was then used as t'he ¢at hode and positioned in the
cel | such thaPeyelaementem of the "J" (between points 1 and 2) and 2.5 cmfrom
the gnode and the hoolP®¥ioPehe " J" (bet weemapsunsdiutian 6Meh p3lasshes carsinglei NJ
away fromthe anode. mpee'ftgrt’?trophoretic ggﬁti ng was carried out at 100V
L(z; 30 se'gondsdat [err]. the thickness at “e&®"¥orizontal 55 and verti cal
ide (as Lfrsvandispacké gliBtemitjomenes Ware Se¥oREd inTHE ph&Sidl: regorded in the
tabl g hel i §0 65 18 0 176 356 TABLE SIRE shBENA el ok D b,

g- g’\ Cro }_dsﬁion.on non-planar substrate : P
In this experiment, a non-planar substrate was electro

50 ©mx2.5 cmx0.18 mm with 37 micrometres of co i
] ! ¢ pper laminated to each side was b. i i
:; : cf'a“s ::: 1(: :n; along the_lgngest; dimension to form a *“J" as shown in Figure 1.?;:::1?5?:323 rxaant%les
cathode and positioned in the cell such that the stem of the “J* { between points 1 and 2) azd 2e g

cm from the anode and the hook of the “J” {b i

le 1 _ ' the etween points 2 and 3) was pointin '

o ::: ?’l:ctm;:fh?éeta(c coating was carried out at 100V for 30 seconds at 35°C. :I"Ie thicgnaevs;’sa ztf re(;?ht::r?zz‘:::ei
side (as shown in Figure 1) was measured. The results are recorded in the table belov:

60
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A 4 19 10 d 19 e | 8
15 f 17 These dat
that*irregularly shaped obj ects can be c%%&nth an essentlal ly uni

coating of the photoresrst "Propasol " Step”, "Neutra-Etch"
"Hydro-Etch" and "lrgacure" are tradenarkssumrch may or 20 nay not be
registered in all of the desrgn%} stateg,,CIai . 25 - . .An aqueously
devel opabl e, negative acting, @gﬁfoohorePFEE?ﬁggﬂgﬁﬁgF Labl e phot oresi st ,
characterigzed in that it conprlses an aqueous soltion or emul-sion
conprising:- (i) at |east one polymer which is free of ethylenic

unsat uration and, per polyner nol &ule, has .one df nore carrier groups
conprising amne or carboxylic ac%d groups; (ii) 90|d or base for parti al
conversion,of the carrier groups to char ged carrier groups such that the 30
pol ynmer contains at |east about 1@ m | liequival ends of charged carrier
groups per 100 grans of the polyner; (iii) photoinitiator; and (iv)

unsat urated crosslinking nononer Kaving two or md%e unsaturated groups. 2.
A photoresrst as clainmed in claimg, wherein saig;unsaturated crosslinker
nonomner conprlses one 35 or nore nultlfunctlonal nmonomer, for exanple, one
or nore - of tmhesetdaglshdvipthaqiaesidrly isisaped bigjécss cab be crateld With Iap ressparaey uniform coating of
tr|nethacryl&?@hmpeﬁﬂaerythrltoI triacr 1ate mel ami ne acry

t t hyl ol 5??83 ut Etch AeA ‘droasy |aée1téad 1n kg, vhich may or
dr Ia::;nr3 yl )al.t go p%\Q 2\°t be liegngtgrzé meflll bj;#gl'd‘? L a Fﬁ/ 5Te"

SR |nca|m10r claim 2, .wherein the
pékyner (s) has/ have a glass transition tenperature of from [err] to 100C
and a nol ecuClamswei ght of from 10, 000 to 100, 000. 40 4. A photoresi st

as clainmed in any, of clarrsl wherensald hav
v carr s ot W ek SRl G oot
pol yners forne eds{6he p6I idhas rréabferhyrempmsym.brzardrmpa &naorsmrenmen@& .
t he nononer Smofwdra;f eatg&mastceni;ﬂnsmge irfiv@Cdrydagborylic @sitl graups;acryl i ¢ aci d
met hacryl i ¢ acil@acidac bydederi raetial coreersion pfithe partrs groupn tp ehatgeq cartiey ommr the
and/ or 45.30 PONMEr)copiAas gt leags 28U 0y Rillieauiyalgntredf Shargrr GTESFAroYRS AgT 100 grams of the
pol yepoxi de, "bQlil bishsagdhas pol yur et hane, condensation and/or addition
pol ymer, and whey @ﬂls@tu&@dddcr&@l' r{kingrmtgfoﬁidpﬁé‘v)ngl twoadrandrapasakeated gldapslg
positively or r2edabetoresist agtisimge th daim Aqvieesirs sasblneatur@nd 9n0s$nimr mommtupgmpnses one
reaction wter awreaml@fmct' k gonpa V'%{%?Eﬂ’;% |
any of clai n'g'( a:k}%x g’%";ﬂ?fc E{{th@éﬂ ?%E}% ,@'g’&ﬂﬁ 's"g(ag’}"e acfyyaﬁ%r Bk Yrﬁamgﬁ"e
froma mxtu a§ claid{ebidn S4iRG1 dricRim 2, W&reﬁh%blﬁh&r(s@ﬂi&ﬂw a glass transition
2- (di met hyl ammper)amtdqyd frotie DiTawr What #vd Hmolbeytdroteighe f Hom 9,000 wi 109900.n any of
clains 1 o 4, 4Apkdtoresistanclaimed vh@nmfsfa-m 1da§ard1qmraaid@awwr(%lém qngier Eore carrier
conposi ti on. 9'P“F’SAP RetVBee §f“'

| .
t he pol yner ( ﬁ,‘)m fg med the Qgg{rﬁ\enza\ﬁon c]ph T&?ﬁg m nzatu}n of%’ne \%’gﬁuo% J? the

thaddHyibt
pefcent 2- (dmeb ,amﬁe‘é:b y vifi@ rﬁlﬁﬁh}é sataﬂﬂorSS to vver g t 55 per cent

met hyl nethacr piilaine,or awetle Golfroerd Bormved fratn qrerce ermre e@lmpbx-a&: rpylvcﬁtti!r an@/or golyurethane,

phot or esi st eendensaianeandfon a "&O'ﬁg]a [ 1€ ively charged in aqueaus
pol yner (s) cogg?ujogé’{f%e'ﬁw@‘f: E ,,fegrﬁﬂié f‘ﬁ, ﬁb’?‘r@ﬁ"e?é’ oRtal AT
from8 to Bhotbtedist 85 1aiMed ¥ lahFofQlaim¥BkE\A Whi in@he%l r(gcorﬁp&b@tﬁﬂ\ﬁr&k&'&med
as cl ai rrec;ol ﬂor&IYmﬂﬁrer rAbrivineis cofitaiBing WhmI2eo 15 véightipgpdeo tzaﬁdlmeuhy&trdmommnﬁ; tha@gate.

2,2 - di met hoxye. Aplzotorepﬂemhuae@nepnénlem"% whhyerrww@yepfcﬁfesay'rorﬁ ppositable

ket one, diet FW g Prﬁ d in 1bt 4y her orﬂ e@for‘% or more
Rture of g pheRpoeee sy md cee Sl i
formng a QGB&Eén‘lf@neﬂQ bh@iﬁscwraagﬁdwnmxwa Cdercw d@hyl hageeof a substrat e

characterized isAphabresist asdaiped ®esy of(ctabmseltee.t\nrhelpmolneetowmr(#)yomgpﬁ@(ﬂ RQ'WF B?fmed

uni form fi | mfrem asﬁ'i’@"% Gf napemery G‘Pﬁta"'mg:ég gght eéﬁe ryligy °af] r I ""ﬂsgg 2nérs

1to 9, 65 sa’a Y8 ‘g%“; 'e . ‘ﬁﬁi
of actini C I‘@. I X\brnhra dlor ﬁoﬂ%% e % ‘él!u srgzﬂ:ne and berlz htﬁ &SS

(m cronet r% S 510. A process for formmg a negative polymer image on a conductive surface of al§ubktrate
17 ¢ . characterized in thal Gt &Pnpgses:

19
{a) electrophoretically depositing a uniform film on said surface from a photoresist as claimed in any of
claims 1 to 9,
65 (b} exposing a portion or portions of said film to a source of actmrc radratlon and

19




= 18 15 f
17 These data show that irregularly shaped obj ects can be coated wth ap>
essent ially uni form coating of the phoh ieé :?%6 "Propasol ", "Al pha éb%/
Ne\utra Etch", "Hydro-Etch" and "Irgacur trademar ks whi ch may
may not be regr stered in all of the desigasied states. Cains 25 1. An
aqueously devel opabl e, negative acting, electrophoretically depositable
phot oresi st, characterized in th3{fert corrp"r't"i"eeés é{ﬁ"'aﬂfﬁté‘ﬁbs sol uti on or
enul sion conmprising:- (i) at [east;one polyner whych is free of ethylenic
unsaturation and, per polymer nDIecuIe has one or nore carrier groups
conprising am ne or carboxylic acild groups; (ii) 'acid or base for partial
conversion of the carrier groups to charged carrier groups such that the 30
pol ymer contains at |east about 10°mi | liequival erﬁs of charged carrier.
groups per 100 grams of the polyneg; (iii) photoiitiator; and (iv)
unsat urated crosslinking nononer having two or nore unsaturated groups. 2.
A photoresist as claimed in claimd, wherein sai d8unsaturated crosslinker
nmonomer conprises one 35 or nore I'tifunctional ,pononer, for exanple, one
or nore - 6% trinethylol propane triacrylate, trinethyl ol propane
trimet hacryl at e;rnda8 ahea sHowt thdtiirkegliady dhayed YbjeétEcan b beutddWithan k3sbriialy uniform coating of
tri met hyl ol prwpaneoresist( 2- acr yl oXy propi onate), and diethylene glycol
diacryl ate. 3. AProbasolr dlphe Btep's “Nautrp-Rishl', i 'tivdeq- Riphvhand Graaguresiarg trademprks which gy
pol yner (s) zhaBPhagidedegtieed in #p{dhe ARsiont8tf@Et ure of from 0C to 100C and a

nol ecul ar wei ght of from 10,000 to 100, 000. 40 4. A photoresist as
cletned in angiaigk clains 1 to 3, wherein said poI yrrer(s) havi ng one or m)re
carrier groups per polyner mol ecul e conpri se( s i) one or nore EO

formed by the p ramzeayrlbr#emloneb' '{Wgus ) n rpistroRiesticaly (i5p nigpesitahle ¢ toresist
MONOMETS. acrgna a leasto e scatur erﬁd ber lelﬂ%r m:ﬁ&ﬁl@%g Xnte'&
aci ds, acryl ag rrief Gro gfﬁme 3n Qracwlg}ydpsﬂonorrers and/ o

(ii) one or rmr m.)pahysrma"ss fd‘rcpanm oiﬁu’efswcuﬂete@arrlﬁmmppm yra;geckpaiegrg bywh Grat the
and/ or pol ywrstl\rmnepnwmeteln@atab@n 1 milfieguivaients of @'tqupé)l%’ﬁﬁrgm@ﬁ@emﬂ\@r@t"ﬁs ghihg
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