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present invention provi giSHA8Y a’i‘t"ﬁ}gwﬁ( q@rég‘iot opol yneri sabl e conpositions

whi ch may be devel oped i'n"an aqueous solution and can show

exceptional ly 15 cl 8aNPHEYSPORY MER BARBL RCEEN PE§ITIONS.
15 According to the present i nvention there is provided a

phot opol yneri sabl e ¢am mlmlsmmmmnm TOMKAY, & phsdanyp ergynized bl e

monomer whi ch conbkealavs of vie Saatey Lepssy, Ainitetn Statey of | Anestribay ¢fedB Satel Sarect, :
unsaturated Car bRy wtaatts e SR ST o o
20 ﬁ [err ]be %Erf @rgan ﬁé{ l’lGCd rd by,the following statement: —

20 (b) a filmformnm nge pﬂdeyﬂmrtcﬁte | 16 AiotopddyiieaisaBlE N@mPRUIAN o QRbb@usHv C aC| d
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2 wherein fperr] is hyd rpage&:cwndan(bahkmbfexgmplslcmaclaat\sd» gt e fpheragomeriablons, 30
a - composition is initially soluble in dilute aqueous alkaline solutions, but upon exposure
to actinic radiation becomes insoluble therein. Such polymers may be vinyl addition
polymers containing free carboxylic acid groups. Preferred polymeric binders are
' polymers of 30 to 94, preferably 61 to 94, mole percent of one or more alkyl acrylates
35 - and/or methacrylates and 70 1o 6, preferably 39 to 6, mole percent of one or more e,3- 35
ethylenically unsaturated carboxyhc acids.
The monomer (a) may have the general formula:
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[err] is -0-- or -NH attached to the benzene ring in the p- or [err]
position and nis 0O or 1. 5 Exanpl es of nononers of fornula

are: 5 2-hydroxy- 3-acryl oyl oxypropyl
4-acryl oyl oxybenzoate, 2-hydroxy-3-acryl oyl oxypropyl 3-acryl oyl oxybenzoatc,
2- hydr oxy- 3-acryl oyl oxypropyl 4-acryl am dohenzoat e,

2- hydr oxy- 3-acryl oyl oxypropyl 4-nethacryl oyl oxybenzoate, 10

2- hydr oxy- 3- acryl oyl oxypr opyl- 3-net hacryl oyl oxyhenzoat c,

10 2- hydroxy- 3-acryl oyl oxypropyl 4-methacrazkam dobcnzoatc, 2
2- hydr oxy-3- acryroylox propyl 3- nethacrylanlddbenzoate

2- hydr oxy- 3-acryl oy £R;Qi¥ ﬂ;}or(a% a%pgrgwha;'}mgq_xlc Y, oggé/npsropoxy) benzoat e,
2- hydr oxy- 3-acryl oyl oxgps or —NH-— attached to the benzene ring in the p- or m-~ position and

4- (2- hydroxy- 3-acryl oy (sxyqzrrbpyl am no) benzoate, 15

2- hydr oxy- 3- a%r yl oy 9 f monomers of formula I are: 5
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2- hydr oxy- 3-acryl oy cﬂy @@M loyloxypropyl 4-acrylamidobenzoate,

4- (2- hydr oxy 3- net hab xszr 4acrx1 }Hoermzoddy®xybenzoate,
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hydr oxy- 3- acryl OYi-Qj)ﬁyom @@M loyloxyprop)l 3-(2-hydroxy-3-acryloyloxypropoxy)benzoate,
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2- hydr oxy- 3- n‘ét hacr wrzm gpropexy)benzoate, 15
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2- hydr oxy- 3- met LN OR cmy&rgxyy @iigi9Rmo)benzoate,

2- hydr oxy- 3- 8t hacr 3}3& 20
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is illustrated by reaction sequence Il below. Wen the carboxy group and
the hydroxy or am no group onat he ben20| C aci d gre to be 40

substituted with different ungg @QMIngrcoyEW a two-step reaction is
enployed in 40 which the hydro im nocgfroups s first condensed with a

react ant, suchtsas acryl oyl chlorlde (mhlch does not react with the carboxy%
gr oup) and then the carboxy groupoi s cendensed woth a gweact ant such as
glycidyl acrylate. This is illcus Eaiegcbym;ea@)*én»sequemgeckk$ebeIOM/
[err] 4b

45 [err] 3 1, 425, 423

3 [err]. Typically, the one step reaétion ig carrd ed out at el evat ed
tenperatures e.g. [err], in the preseﬁég}eknachhecmai pol ymeri sati on
inhibitor, e.g., p-nethoxy- phenol, quinone, hydroquinone,

[err]-dinitrobenzene or phenothi azine, #apd a catal yst which 5 wi ||
aid cl eavage of the glycidyl ring, eC*gC ¢ tet ttyl amoni um chl ori de,
sodi um 5 chl oride, sodium hydroxide, sodium bicarbonate or |ithium

acetate, and, optionally, in a solvent such as acetone, acetonitrile,
tetrahydrofuran, N, N-di methylformam de or di- nethyl sul phoxi de. The first
step of the two-step reaction is typically carried out at | owered
tenperatures, e.g., [err], in a solvent m xture such as a m xture of 10
met hyl ene chloride with water or pyridine, and in the presence of an acid
accept or 10 such as sodlyn; M. ’ o = ra—

e —— - o,




15 pol ymeric binder (b) include nethyl acrylate, ethyl acrylate,
propyl acrylate, butyl 15 acrylate, nethyl nethacryl ate, ethyl

nmet hacryl ate and butyl nethacrylate. Exanples of [err]- ethylenically
unsaturated carboxylic acids for use as conononers include acrylic acid and
met hacryl+c aci ¢—Fhe—fitmrfotmng pol yneric binders preferably have

i nherent viscosities of fromO0.05 to 2.0 neasured in N, N-di nethyl formam de,
at a concentration 20 of 0.25 grans per decilitre of solution and at

a tenperature of [err]. Particularly pre:, 24 ferred are polyners having
inherent Viscbsities of 0.1 1o 04 W hbafé._wmm—y'
that the use, as binder, of te.rpol yrrers of net hyl rret hacryl ate, ethyl
acrylate and net hacryllc aC|d i °c|on§\ of frﬁ) A0%to 65% 20%to 45%
and 10%t 0.-25% respectively, ‘&1 a ar " bagr's CQpro uces resist 25

conposi tions according to our invention of exceptionally clean devel opi ng
characteristics. 25 Wereas photoresists her@toforg %known in the art have
left microresidues after deveF®p-¢ RSt EHpdIcyEt bi nders can be
readily devel oped to produce areas substantially free of mcroresidues.
These terpol yner bi ndEymcalyhahe |m|r1:cmrlopcs=ra<alk"tlads kantid euheat [shEeniqsr mpaptures c.g.
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resort to any addl e@?ﬁallph%‘i?m'réﬁlﬁ“bﬁ‘e}gg &rﬁ"‘t Fcé*%{hls ’b&aé (52
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further surface trefthe naﬁstcp reacuonn@mttx; p¢rfoenq¢etsxag thle aa,n@;rmmrlahend tonditiets at el y

comes away fromt héhc n | OI’) t %—F lethac latcs T usc 1 parl %e re rrccp

readi |y brokep. Fo r?%ifjh’a%%iy ié“ QrbSJdB ?}, dhugt eas 15
formed by devel opi &yﬁt@m{&m 9 emquwq&mm@ambm Iﬁbhﬁ)@ﬂztte impkrser ease
readily when a pi eeg- aﬂfylaacuﬂesmsmra@eldatbbsosre adidafer g ag o %I:rsamdmkh?enl':gul | ed

away. The pol ymerlec%P cry iy Ragferghlphaseyigh
pol yier i sat i o 40 SEs: ,g,é,-? G R

0.25
i ncl ude sol Utl on IOQIr cR@Maving #krdatibikcogal ymer toS(a4| on
pol yner.i sation and em&ﬂ'@haemdl olesegnitesiatipequedlyi thatttlllvels raeble#e}@f @fpohmqséé

radi cal generating é?i; 1‘6‘1‘*?‘& lfc;‘iz?}fcﬁ‘F‘higg Hc‘ngal ARRPEIRLs é{mﬁéﬁ@@% e.g.
benzoyl peroxide, (f “pro ral 0 rl%ﬁl@gioﬁgz cpg&laﬂ?g' é@&ﬁ/%ﬂg Kk 4208 Wstics 29
carbonate or azo i NWhetead Qfoﬁjremﬁs Bbretofdre fnowAzOMd &Y vé)h&)ﬁﬁd’ﬂﬁ@s&iﬂbaﬁtltdtvdloe-

2, 2' - azobi s( 2- et hyiepy, dp;coqpctlymclr @y\dcrﬂ@n be readily developefttie pygdicy pmqs,sg}ﬁom

t b(
reactl on may be car‘i‘Fe@nkS{?fe?mtlﬁs uo o4 act\%cn ounjﬁ roae ﬁ{%ﬁndev é}.sfemo

Preferably, gglow rmg-lgﬁér‘aﬁt uc\f\é]"brﬁital r@a@é@ om W hich thedcShétordHe a&‘cr'b@énr}e&(ﬁ
agent, e.g., ethyl vglde@iPhentivEthUbidlly tlRalipd DG 4o satsibdon fofsubsaper meol ecul ar

wei ght pol yners by paitlsg)tﬂmlnquows bto rddittonil chemieal pmin @lcall\nha@BE},lea?"-d

can al so be controlYssdy ehas‘ RPtEhe f‘{% égﬁi iregt}y ém[ﬂls‘gfé:éj MRS Ttlal

h
tenperature, she | (&gorc tm &"QH c@-ﬁmrﬂﬁlag m&lawafrom the sur of Bdrih m@rﬁ he 35
anount of catal yst w.tsledo t thex fmrhe et |byoién, Fp:hecammemetblhbyermﬁeeqﬁu‘;dapmo 50

wei ght) . Pref erabl yuntreated P4 Saadpy P‘? YRR, &h" FIftHF eciadh 19 ner t
at nosphere, e.g. urfﬁ‘éarsch’ép@@,éé?@ {1 3 l;l:csj'ba 2 OF I jﬁf@g{;}c lﬁu'ﬂd ik ur e | S
mai nt ai ned atgoa t enp8kige t@- m eherm VBN inSladd Qmubzﬂpcﬂyn&hﬁhon,
generates free r adnm&l wl;m?dmeuoexlamtt pdlmpemalt and @mslebremplbednqmtpemdbe Rm'crtthe
oToTET s b g POl R LA I T SRt o s
and the nol ecul ar V%;L ﬁ& Egégf dlcat}ﬁ)mi gﬁﬂdﬁlg& 2@ dbtﬁéﬁ rEﬁ&lmllc)
tenperature 45 55 O ThOpEnddRatib®Orchd@brl haytbic@arsied dvafal tm-_prés‘c'na & abl $rida |sdlwent, 45
desirable to carry Rifea z)la n\emomﬂarmmghte?épem whicls islasgoedhghpin | tia }ysfqr@gee@gfi, etion

so that no unpol ynéldlybé B f of low %r molecular weight polymers
ensatnon tec mque olécular weight c

solution poly o be control!ed b; in
1,425,423 the tcmp[e)rature (the higher the initial temperature, th loii} »3 ré %f eaCh
conponeht i n he fivyadaryiiizabdlahovar 6 e&@antseca{p lhcymdsrh@aﬂysqfthet heerome guohrallar

mononmer m xture. Theighol l}m{ﬁ ]121'% tf!w tmj:emerwﬁa A BFC;C“ 1SIPeR§‘t'@eﬁ arﬂ? l’ "r:l;’lﬂgsggrf;by
era ankct o1 nitroge A\ -

conventional t EChmeCE“el aPwhich th %rll} erlsaurg ini ator x@?%?l‘mj( gsi"a#ﬂﬂ x#pcrature

non-sol vent for thesclp&gdy &1d3 orRdfs bdﬂ_yglcﬂfd J)Sirﬂ@llar itiator being

The phot oact i 3at abh@edpﬁldytﬁﬁéﬂhblé‘catai ®dightt |d¢str¢datremp;ra rmgmg frem conpespadtgns of 55

the present 5 i nvemntlowsn uprity %ﬁgﬁyblethes gg re@atie @plyPsTistient or s
known and enpl oyed fF%“T‘rfébS&P'f l"I5>‘?é Bl 3P et h’é’s‘é‘ il T P R
inactive at tenperatures encountered during storage and handling of the
conpositions and materials prepared therewith, i.e., tenperatures bel ow
about 100'C. 10 ' Exanpl es of initiators include aryldiazo

sul phones such as those descrl bed |n u. S 10 Patent 3,096, 333, which al so

___________ mm—— TR - o r -,




benzoin or pivaloin; acyloin ethers, such as those described in

U S. Patent 2,448,828, e.g., 2-nethoxy-2-phenyl acet ophenone or

2- et hoxy- 2- phenyl acet o- phenone; and [err]-hydrocarbon substituted aromatic
acyloins, such as are described in 20 U S. Patent 2,722,512 e.g.,

[err]-met hyl benzoin, a-allylbenzoin or [err]-phenyl benzoin. Parti- 20
cularly preferred are the synergistic mxtures of initiators described in
U.S. Patent 3,427,161. Parti-cularly preferred is the mxture of

benzophenone amith [err]-di rret hyI am nobp&gqpﬁenone al so known as 4
M chl er's ketone. thel D€ £onpo ons of The present Trvert O ey atso
contai n ther nal %ﬁg@,{, R¥-18 ,ﬁfﬁu gnponent in PR P roles at"o“ﬁff‘%‘\?éﬁ'ﬂ“*p? ettt ure

pol yneri sation of thae %&W@ﬁltﬁdd&rhlquﬁd dam:ce‘é& Qﬁﬁ%ﬂn@m@ conventio t&ﬁ\ﬂ&”& ng.
Exanpl es of such suehips bictipiragon ino la okesofyemmdr lt@xpyip: emo:ulowcdhydmhqaghmrmgpg al kyl
and aryi -suBstitut ed. hgla ﬁé%‘a% U’I’Wﬁ%&g m*ws@ in the [sppepphiticae efchpavmem 5

o, PRSI DA el "gﬁtéﬁ‘é’m Egl" e uneres

pyrogal | ol ; coppely, phesioiiies
2,6-di-t- but yl p- cﬁxhﬂﬁ@&ragcﬁ Rl aZlhEleomﬂBé(d'dnsa InARrial§) QRASALE, i.c.,
dinitr obenzene, pcmmmthqbwe!bamd()ltﬁl oranil. The coating

conposi ti on¥ al so, mEYAT! H‘é:ﬁ{s\a}]‘a‘t“ﬁ‘ét‘r ldigo :ﬁ’cﬁbﬁ“ fisithescalgegebrd an U.-S. 10 30
utilised for theigubWI IR BRS faBUrl &S, BUsHs §46 mﬂﬁ"f"%&z,ﬁ “f‘io%' billity
of the coating ag:entts “tbeylambta fujhohd smsurri‘aﬂﬁlaqﬁ facll(erl;ﬁ] nafBiraq

pi gnents to inpark?- bﬂ‘otﬂel!lraqw@nt,hemodapquk aldangle mx@ourtds menelh fa mheRQﬂlhéSI vity

of the coat¥ng t g ik Br 122 CE0%. 0% ﬁlic ‘?1 batrigelonhndeilyar i ety
of other addenda b%,n!gm/n ﬁ%ﬁcsm Al i& G?V agfsc,, bﬂg y&Coat i ng

conposi tions may menqoz,e@asagde @yz-ﬂm&@@m&ihﬂgla&%pmn&ﬁ rVZ 88bx} lj?%h&?lﬁ@fol tuents

35 of the pr esentphgﬂ Mtg%qaévarbbléﬁt%?mpggm:mc@ngomsnsqgh sohrveinicnl?’ﬂ in

conbi nat i orf%f s §5p ¢ alitie 20
oot e organi o LAY mn. B I R g g‘zgﬁ%:mécetone,
4- et hyl - 2- pent anoﬁmabenmy ,eamnmme; aszyiéhlﬁeﬂefcaﬂ’edl one or exahedi one;

esters such as 4- la%?g? mﬂme%tm*eof tp p@t«how ti ayab@toat!e thyrmz@potmdnmuyn 40

ethyl acet #e; :zfiﬁ%“ € er@ 24 1h° compa rigg yio[pgs|an 25
tetrahydrof uran; and ary g HE;gh,éd"o “ﬁ gﬁf pintie)s éﬁ’f"’g ky the

phot opol yner i sablrem@tanq:mumﬂu oa)culamd chlhﬁdef mafmﬁmpnges &Jthidzlay, ;smy each be
enpl oyed |n t he @@agq: jaifrel c@ﬂqn% n—tftllmemwangrédﬂﬁrarﬁlr omlto 40 percent by
et gt bagha on'ndl SEdYe, Rt (SR RO, e oduc®

coatings of excepjd@na onyCi s&@#fac hkl@r@u& nﬂir's fooimphrt Solouf %ﬁhﬂgﬂ e OT
bei ng 45 devasihp peahtsi th reodBylostagindiviad cl hcmctﬁt"x(gh toabd dipord, baRxig@mBNer, it

is preferred thatP™s \g“['lr‘f“ﬁr?ﬁ‘i’rél”ﬂglcsﬁ’gf(oé’ ¥r ggen Bmo these Ekh‘éd @m'at kMg CONMPOSi t5| on
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Phot omlchani cal or relief imges may be prepared with photosensitive
materials of this invention by inmagew se exposing themto a source of
actinic radiation for a period of tine sufficient to polynerise and
insolubilise material in exposed areas. Exposures of from several seconds
to several- mmutes, or fonger, e.g., ten seconds to fifteen mnutes, 15
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Preparation of [err]-Methacryl am dobenzoic Acid To a m xture of 20 grans
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m xture of~205.2 grams (1.0 noles) of [egfehspsthacrylam dobenzoic acid,

prepared as gbove, 284.3 gral"l“ﬁpa(aﬁorﬂoani{@cﬁbnyfMghdf@logllyylypmp,tlhacryI ate, 18.3
grans {0.168 nol e) of 20 tetraﬂrmelrtytrdmmmumtthl ori de, and 2 05 grans

O et oy Pl S Rl oty (i Vol Lo B0k 58 Lo ot tored
flask fitted with gy @ldrosdd A SRl AT corsfoint TEh -1 NHEromdasK 1S

imersed in @ [errt}o&mmittask dosit maﬁl(itctbhﬁ‘, ifRloalipidddcd SithStigorduedirsdgael7yerdnd ef f ggt

sol ution, then t re@tlé@ﬂ@eefhnﬁﬁge’qﬂghlomﬂw]#emerlhvagsehcl tempgragird ﬂrSéa@I 1atC.[err] C
o one hour Y| EmLEL B RE G B LV LR SR 0 e w
met hyl ene chi o i dewneha ant dried OF enes Tmpa@ Bo b 3408 She wi

decol ouri zi ng car boat, ctam:;emuttastceﬁkxstem vdth thtrtdeutm/«ﬂ@unumw—ylaxbﬂdsua}z@caf t erls

renovi ng the decolﬂdrl zing carbon. The title conpound is obtained as a dark

anber oil (308 gr e‘}f Al gp.r;dgrdg%ﬁdlg an off white waxy solid on standing.

The structure of t xufre GIOIOP.O (150 HOES bef PREAY 1aBiHobeR RRCA A OSEGRARY -
Exanpl e 3 30 as above, 284. ngerpa@a)tmcnna) tﬁfglyéld mwgra{ss-lmgdaae(th@yiblaMr opyl

p- ( 2- Hydr oxy203-  tetramethylammoni @ﬂ?m‘t’: s ﬂbén% 3a 30@0
mililitre flask |M&Ef>?§§°‘:§§ %‘8“?13 ﬁ?ﬁﬁ ;Q ‘gamd
54.0 grams (0.380 Jfekadiutdh, Binrhe: D oA @ waibr dpd SGHEIEE 6670

of tetra- nethyl anhwomivihik &) bt tthleprgamdlaﬁr 1s7s8pa cﬂn‘&luﬁ:ﬂ upmnmmhbxqpﬂmdel The
mxture i s h®¥ated ‘B d over mag@?' PIP atef dygatgyl 6‘%‘ SHoYRENg gaﬂé‘ POARIFAEEd Wi t 125

met hyl ene chl ori dqs fﬂ“‘ga&%&w f“@%ﬁ’ nﬁn%%%ﬁﬁ mgwﬁr gx, de

chloride extracts sun@inyah 62 @hel thtld R
soluti'on, three tines W|th distilled water, and then dried over magnesi um

sul phate, the solvent r m)ved eple 3and th ' C ound

col I ected as*a viscous “6PF=H&i ¢ iﬁﬁ’fﬁ%% b qﬁﬁ;gﬁgf%%’]ﬂ’ﬁf”@w conf i r mé8
by nnr spectroscopy. 14Q 300 millilitre flask is mixed 25 grams (0. 181 mole) of p—hydroxybcnzoxEX@dTm e 4
40 Synt hesi s of PoﬂNKm#Kﬁé%ao)n fatyedximeéta ite, ac]B €068 muke) pfatctray| i C
acid) (59: (2;% 16-Thy ég;ﬂrﬁ;w@c 12 173% le;;w C‘i‘ﬁ'd lrl‘gggﬁglr‘f ﬁsgéutggt ube,
stirrer, and™r ef | o kOndeHSRttone chor éﬁf B Gl & Ot Bl 316
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0.25 grans 2,2'-azobis-(2-nmethylpropionitrile). The reaction is operated at
a tenpera- ture of [err] for 16 hours. The polyner is isolated as in

Exanpl e 4. Exanple 10 Synt hesi s of Pol y(n-butyl
acrylate-co-acrylic aC| d(86: 14-nvle.r

foll oned except that the solution contains 90 granms (0.79 nole) n-butyl

acrylate, 10 granms (0.14 nole) acrylic acid, 300 mllilitres acetone and
0.5 gram 2, 2' -azobi s(2-met hyl propionitrile). Exanple 8 15
Synt hesi s of Five Pol y(Methyl Methacryl ab#5d8} Et hyl Acryl ate-ca- 7

15 MethaCrylic ACkfhs (DRAPAbY RESCAtdHA] 45D Ril@fired 88and, £rA00S BRinl2y¥ -azobis-
net hacryl ate, 284(Amghyifropidniwilk). acryl at e, 116 4 g of methacrylic acid and

7500 nl of ethanol is placed in a 12 | | sk, degassed for one hour
wi th nitrogen gas andgfHER' &88bifdhyPad al? tfﬁ‘cﬁﬂ §28.¢5.8 Rat haidf [err].
Wth 20 5 Stirri méj,np&caﬁé Uiyg:ﬂ p?l Zq . falog'ed:l)ﬁxcept ?hc solution contam: 405 grams

2,2' -azobi s(2- met mpic) ybmyﬂaltq, Bfegramsn(oabout) Bdlc wid, GﬁO miRiftrestatreono kndi s added
in 3 portions, GE' Oa“H@ \Shes rgpcti mgfaétmm The
mxtule is stlrre S o te‘{/?)sl‘ ‘educed to half by
distillation of sol vent and the concentfaa.t;ew solution is poured into 25 to
30 gallons & water. “Fimahebis de(n-butyltvenladeoe-amlechudatﬂd t4hen®totand |s Washed

once with water, d vl Example 4, F
pol yet hyl ene bag @E“gﬂ)eﬁﬂb y'am’,éo@%&ns Fg’l Sam’fl’tcra “ﬁg Bi%ed at

[err] then |n a vacuurn for 3 days he resultlng pol yrrer |dent|f|ed as
Ter pol ymer in Table | vvas obt ai ned i Fxampki®el d of 700 g with an inherent
vi scosity 01l 0.20 in NS Wh@km‘?’ YJX@‘ FEUENH AFHE%ent rati on df

0.25 g per deci |itreaglixdniof b390.2 hEK RRIN Wedthatryfafa W8 3 o of g Saiihalihys b S0%
met hyl net hacryl aimethacsdi¥aad mdl 75 ml of emanoaesrgdcait:e adD dirrd 634k, d¥pkdd e yhd C aci d,

based on nol e per hemwge@rogéﬁhtes freinga constant tm@@tatAre lBth 4D8a‘iﬁi W_mal so set
forth in TaBl e | 1 & [p?r #pbis(@ }ﬁ‘ﬁd\)(&fPP’?i’f‘f’ P | ongoof
nol i a e l or on por’non owe a fn

met hyl met hacryl at'e alix ADBDRGIS T VAR Mol e
% Mononer 35 d:mllauon of solvem, and the concentrated solution ivpduked| mto 25 0 30 ﬁﬂd’ﬁy bf
| nherent Ter 5ool y wpter. The liguid iy alep kcanted, andathy splichisewashed onfe awith satery collfected
34 by filtration, and gn& mB polyethylene bag unde uum for 4 days wi nitrogen 25

gas at 40° en in a Y. cuum for 3 days. %’ polymer, identified as

0.20 _C Terggﬁitcr C in Table I, wa§ tained in a yield o an inherent viscosity of
D 59 20 in N,N- dlmcthﬂﬁrmamxdc measured ¢h Q&m(:cntranon of 0.25 g per decilitreat 40 E
67 3 25°Ct TerpolygerG Em sen@llpleb 0% onst haérrtl;daml%t:, X ly‘fngjﬁt ion A
composi ti on*\ s pr E54EA, A58, eEB N R e
gram of the pol yrrsfob&uhge ﬁémﬁ&:ﬂ@@&ﬁ i e nomers as indicated.
45 | gram of the nononer, hydr oxy- 3- net hacr yl oyI oxypropyl
4- met hacryl oyl oxy- benzoate _prepared i FABkEAp| e 0.1 gram of benzophenone
0.1 gram of M chl er's ketone 50 Mole % Rondhhd: ! 1 I itres of
t et r ahydr of 4§ an. Methyl Ethyl Inherent 50 The

above conposition is app‘l‘¢rplﬂ|yrrteo a Rlethaanyldte cog:cmmacl advepewy board at a we?
t hi ckness of 10 m. The coatling is ai ﬁ4dl’l ed f5 r 5 m 4es and baked at
[err] -for 15 minutes. The c@ating is kjagew seg4expose a xenon |ight

source, andg@ resist image Ds devel opggl by sprzayi ng widgd1 a 4 percent sogjum

carbonate solution for 60 s&onds, 5567 f dFl owed 8223 water rinse and
air drying. The circuit board is etched forle690 mnutes 55 with a ferric
chlori-de-etchant, and at the end %tom%,,fnﬁm&,p@m&em st inmage has not
broken down. This deKmaﬁpdsmtness firépared Wioinadhe Kdilbwing toniphrenphot or esi st i n
formng structures 1, 425, 423

8 such as pfinted ci} c m% JHEnq bl =Y W 45
chl oride etchant ‘the p gart@spyq:, ed)cf,’lot {ox Ih’e C ﬁle éhrulﬁ?&ﬁo M?l es. The

remai'ni ng copper is o.egamed thyzophamnet chant After etching the circuit board
i s washed vv%t h water® hﬁdmtﬁd‘fhdésnssiﬁones stripped fromthe board with 10
percent sodfim hydr oki GEHltesaf EgpsdeiuEnadding is left 5 intact in>°
those areas covered by {58 PHRRLRALES asilicP&f 05,8 uhgﬁ%@iad b6} b&‘.rdsml WD
hydr oxi de. 5 Thethmpneuf 10 In8. 0 Thenxgating ipdirdriag) f6@ GUhiflutes§ 208 bEX@BIIEC £6rQ5M
conductive paths !“G‘I“‘CE% £ CHtiRgOis éMmagetisctexposidrip b agnog bighp epvict,ianhg resistampgeepar ed
yx g t sodium carbonate solution for 60 seconds,
fromthe MDEFOITET St arﬁﬁa %ﬁgjagdﬁfﬁg‘ The circuit board is etched for 60 minutes 55
with a ferric ch!ondc ctchant, and at the end of this time the resist image has not
broken down. This demonstrates the suitability of the photoresist in forming structures
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the binders of Exanples 9 ta 11. These conpositions are used to prepare

resist i ges, 10 ‘by devel opnent ia2schizb ut e al kal i, which stand up

wel | in acidic efghanfsied circuits and the like. By Qr

Phot opol yner i Sahltﬁtofézilﬁﬁrpmﬂtctsl 16 Bophd fwhivh Glr(ﬁ"frggfs %fgﬁ;xécggﬁ%wg& l%l( RE

Char act er str Cs ‘B?rcgd r;m ﬂp eFCEj"s *pémlget ﬁraed 9;\2???%?%3«@1@13& b.'yistl xmrer si on

ina3 pe ent b Lol I GoBRer ¢ £d orts

t hen r| nse and ta nlphcc:' ﬁﬁ?ﬁg ve anqu;:?j:it rs(’fl corc cmo Eﬂ hcnd :Fh!ré‘d dbet fO?

in Table | of Exprmmldemsulare |ncor por at ed in phot o- resi st corrposr t| ons

ot herw se identi tfﬂrtc posisigns afeqprefared fromhidic frioposers ok Eazprigsl? avél 3Erdinpl e 9.

Five Separgje ph&f}ig )‘, ll{}’ﬁ‘h‘;ﬁ?gﬁ‘l(ath} mcygp?ﬁgyéﬁ lc%&gﬁpﬁrht?ﬂf’lp‘ai‘gé’t’r ng a,

di fferent terpolyner ter arr mnutes at room

tenperature the 20 ' coat ed supporttxsmﬂeeobaked for 5 mnutes at [err].

Each resist coating |§°@Rap’6‘§’e%f 'ﬁrﬁ‘;?]cggf'%b mgexitigRs {or Migrerefidick) Cont r ol

Scal € T 14 V\'hl Ch 'lﬁ'xgﬁt SQIHDO SUr ac(gggolx lztc&g@%ﬁmﬁgcr;o’n ilm a3 k%}/ Of 0 04

(step 1) t 2. 05vo(lﬁ{c3mp aaa s@hutib. THGhEBRIUrS the ﬁsedaﬁn&tcdl OR:rpofy- 15

devel oped by sprasb ﬁgBu\ﬁtIh, ad £ qgeﬁoolentTSJdmli quﬁwwlbometne:oworlauﬂ irophofoor 60

seconds, fol | ownei hyPREGEINS pritouises ifantierly toihgy o neHefi® prgraPh ot oxi des

- ve scparale photoresist .composiions r¢ each i r1

are Present on tdifis werpolymes GABEER S ALS fELPRS "@@E iR ge at Tafrent

t hese expoxed arceasd QP aS DEEd Wr 5 mifund at 90°C. Bibh REsciihg 5 e podadl kHréugRCi d 20

solution and ri Eelﬂ'a (tf%tievmtlér@n@l fede Jutldhwhri¢hs adﬂdtcnldersnmetle etnging copper ,
metal is re g} NS )§‘B42r?5r(s“’é’r ) i EPoreey PeoE ‘;}gl‘fbgbr esi st

pcrce t°so l car onate so utlon
ipresent, reml cd nfv@ ap at Qe rrg,'n tﬁ&il@r@%‘% csaJr@
pports 25 ng acopmpperaccsutqoktdrduﬁngpdcampngm ats cxpsaempseistaktesasm:fd #ithea procegsed

sluppor ts are Surﬁqﬁ[zqtzs ghuzig acid_solutiqnanggipk With water. Since sulphuric acid.does not

copper, no.metal is removed durm is stcp nor are
30 * if prescgt‘:, removed. Copper is plated gn the gx;ogcadr a:'?cr?)rf t CH;TJE; P Ot smg §O| ymer
Speed DeVQ:h}QﬁfT&IMhunc plating d SB?Q:H ueﬁof the processcd upports are s
Excel | ent 3B in Table 8L Excel | ent Excel I'ent
C 8 Excel | ent EBS'CEG ent 35 D
7 ’ Very good Excel | ent Very poor

Very poor The supports Tegak®er Wi paedTer pbadpiiest, A CRanot and D al |l give
accept abl e devel opnent propertiesf The Ex.r:pl lrt coabedlewi t h Ter pol ymer D
needed sogpwhat |onger corffact 4 YRt t he dg’ﬂfﬁlco‘per to obtain

equi val ent” removal of the fesist 7coat| né, &a t hi splgpaon 40 the sprayfhg
of the support coating corgaining TerponsorD i s w¥f poled 30 seconds. The
supports coated WI tSleylesrcg%i%nlerst% C énd n%{ggggx?ﬁea\é?%gﬁegq@g i r{;;ﬂr ca’aed
are all substant} ate
copper adhgsi on.}, %ﬁrﬁ’@s tlitc s‘i"?ﬁb@fa wéilf?é r%m%eofnﬁgngd °mcwm% Glor THAAHPUS| ¥ 40
adheres to the clhee@rnexdg sum‘é aafp(por45oanng contaibinig hﬁoly&hcblmgucnhcra johecofiddse of the
support coat ed Qﬁhrgwmerp@i pnay fnby QloelsDﬁmtdeVd@caehmélmedcheq/el opnent

d _
of the phOt or ESI 51 of ﬁeﬁd %‘é nacjou ywalzi rcs o thgngir?e i}\s‘i')‘?;'?a,gc]: ng.
Thus, * t hegFer poluyiis « u@goﬁﬂhagxsé&tfcq with IS B ed € $prayfingCfo@ldoNd,  bikt
not a preferred achssc sitvelopadnt gthcsphmb&HQWB)brblo ent &kh damgeedt @»cmrmg;e

definition and i% ‘%?}) ’I g [Templymercl }ﬁwaibgﬁ rs|ce défcé)ra lﬁ‘ﬂn‘e‘% 81 ut The
ctl
a

“Toati ng cont ai niti TEFRE] UGNy manB s b f et e & oget her
Wi th excebd ent dennels GEHSTB: ith spid e@ana ex@ll@ﬁﬁé%loﬁxﬁem an ée rob&ﬁ@c’l ynmesp is
not preferred, Hormvmlxmes rsrrmLeprreterreix m“l:wctrssmac soﬂﬂnrkratorﬂcohaeﬂo“degagee obf

solidity after é e
pref? erred coat i m%%gf °XN$“ B garacfef’suct hﬁes&’f d erpgtc':"t e‘f’r S & I‘Escl'he speed

is reported in terns of t e nunber of steps whi ch devel oped. 55

VWHAT WE CBRAIM I S: - WHAT WE CLAIM IS — 55

55 1. A photopoly °é°i§nen i m‘r‘g‘jnf‘c‘;%l H'§i{“1¥1 o 8 aophoto ol,grrerr sabl e
monomer whi ch’ cont rtshytcmﬁf,’u Cifbar i QUR Do lic S TR %ﬁé o

unsat ur ated car boxyl Itﬁt—hﬁﬂtbxd— ang- & ﬂmjnﬁtb-)bcrdﬁf asi@d fr om a p- or m hydr oxy- or
p- or [er©6}-anm no- BRrfdm-dormingaoly@@ic binder containing pepdagt ¢ari10mlrfzmxdrxm'g>smi yner§oc
bi nder contai ni ng pendant carboxylic acid groups and 60 8

1, 425, 423 8 such as printed

circuits and the like. By withstanding the ferric chloride etchant the
photorcsrst protects the copper mhrch it overlies. The renarnrng copper is
ren‘o oa - , . - o g X " i »".. ~'_ g, 7% b .,_:‘.‘
wat'er and the resrst |s strrpped frontthe board W th 10 percent sodrum

hydr oxi de. The copper cladding is left 5 intact in those areas
covered by the photoresist before renoval by the sodium hydroxide. 5 The
copper cl addi ng remai ni ng could, for exanple, formconductive paths for a
printed circuit.




Simlar conpositions are prepared fromthe nononers of Exanples 2 and 3 and
the binders of Exanples 9 to 11. These conpositions are used to prepare
resi st images, 10 by devel oprment in dilute alkali, which stand up
well in acidic etchants. 10 _Exanpl e 10 Conpari son of

Phot opol yneri sabl e Conposi ti ons for M croresi due Free Devel opnent
Characteristics Bright copper supports are surface deoxidized by i mersion
in a 3 percent by 15 vol une sul phuric acid solution. The supports are
then rinsed afd dried. The Terpoly- 193548rs A, B, C._D_and E set 8
forth in Table | ofichExgRlce cBeudf Bnd RE QEPBY tBkhntiRy PRAérAc H@RE Skhant the
conposi tions othenwmsemndemthcmkmMmtWMdtuseUmfdmthnnmmkhwp&nrsmowanagraph
RN A R s g Lro‘%r ,

i ncorporating a diifE&renb., Lk ebéﬁ“c?{m BT v bl G 5& drox. nuts%s
at room t-enper aturenet &pped Gladding renﬁﬁrﬂig%ul&U&BQ&ir@leaﬁﬁmb& t o;racrﬁ fod MUt es at
[err]. Each resi stprogdtcrngt i s exposed through 20 a Kodak (trade mar k)

Control Scale T-14, @ﬁcrfgpoa“% pl uom £\ scg‘to ar?Ljrem“ a”addenm ty
of 0.04°(step 1) t,g m 1tw p° e Rt e erch S8 fmge 9
devel oped by spraying vvrt a 4 per cent sodr um car bonate sol utr on for 60
seconds, followed by water rinse and a| ihx To ensure that no oxides

are present on the 25 C°mpa“f,"8o’;§é’ ot opmmt % d?IrMﬁU’“d‘é\‘Fel opnent

these exposed areas afghv@shedupph Fordls ° face deoxidized ynaneaat inSHb PRk Gy aci d
sol ution andiy i nselutd tstlpMiat edid m&nmce hsutppdwrarcoheaolnetddocecneﬂoTheermlg,coppens

no netal is rerroveldefsttjﬁril tlg rm r§ttéwﬂn\or"f adréower\okégrmeyoofcd f esi st,

S1 100S T
if present, renoved ots? tc c;éﬁr s Py g"‘{’b
supports using a C(Q 1'95 bihder.P f@t' |ai|?gr5 a@ toBR t pca EOCESSEd
supports ar ez&umoatidadp;ﬁﬂs are baked fofn5 tﬁ&btcﬁatl‘)b"c I ach rcsrst coating is exposed through 20
30 TABLE 11 Ter po:%/om a 'de(r:;% cs%e 3 C(:ntrol ?F’@OS (step 14) bt 65 aslﬁcsgscc%lse%amlgttrang‘mg

i P.l)sto p 14) a incremen
8 Excel I e developed by s éé 1#& crcent sodium c'réoonatc soluti ficyétﬁf
Excel | ent 35 followed by water rmsc and aitdrying. To ensur® that na oxides Bt the
Excel | ent 25 copper surfaces exposed d@bg [development thesé exposed areas ar&/@rﬁs‘}tccgﬁdda 3 25
Excel | ent E percerp sulphuric ac;ld welypti ng@fbrmscd with wargter @)dﬂhuqt:h dé
er, RO.M i thi

coated with Ter pol yREb¥ " ALY paﬁ{:f ]ﬁcé’lg bR gﬁ iy $ nt
properties. The SUPRQF it Plkidbite aﬁ VTR §9 Alnati ger
contact' 40 30 vih tThabit: he devel oper to obtain equival ent r ermval of the 30

resi st coating. For this reason 40 t@égzﬁd@yr ng of the support coating
containing Terpolyner D is extended 30 . The supports coated with
Terpolymers A, B, C and Begogmétevespeged psvciopddntat edClahacal I’ substantially
free of mcroresidues, that Anterfére vvrtlfxccplbrat ed c pécmtadhesr on. In each
of the materjals the pl at ed %opper 8tenacr}lﬁ‘tﬁ%Fi}i adhe ggcn% the cl eaned
surface 45 Wi t hout etghi ng. 7I N t heyof Sra;fo‘éd of tH&gupport coated wit
Terpol ymer E, spraying does mot 45 achi exg @Bayel oprveﬁtpoaf t he photoresist.
Devel opnent can be_achi eved however by swab Thu s he Ter poI ymer

E
coating is consi de?*t%d“&(%‘” or r?)l it ﬁ#tr ﬁ‘g P ncelc somc cr comzzli esi st
coating, singe Swahll Hda&a r?%mﬁ% R e S gty WA ar hid RbRLCE i C

for very intricat eh@sfprafyingref matntpedsrn&auﬁgrmﬂmaag rragorgxﬁnattmsrekragrc&r &y padnysrer A 50

exhibits very highlhs wdf ecther fqulweexfbeﬁ,lc‘e%ti Qj@deﬂlﬂ prdres indivgfedcdreanout
properties. 50 i ‘“’@f 'ZB Séﬁ }E‘%‘*Q?‘%‘ : J’i L i’“%*’ife:%?ﬁi%'tactt
exhibits a aenewhaamt)&wm B0MhE s mﬁq Ebre@lvl

t he remai ni ng coatachigs .devEhemdpr ef ercr;mdmxemt DﬂQSpna:hﬂ caﬁ)darabhutvecd hemmt ent
speed char act er i stswehbing. ﬁ'e*s’s%‘egdrpiﬂﬁmqf Eﬂﬁt"tgdls icnsigies “61‘“‘ tqj'e;mmn bel l‘ of

refegfed resist coating, sin mage S
St eps V\Ihl Ch devel Qﬁl‘% CP:IC or »cr mtncatg or tter Cg’g\l a§1.’ltall')glﬂ Cl‘ A
55 1. A photsppol ynagkibigaRlyenigh aaaosdgtth@nwmmndnsungop 1 e meeerl sakj e
nmonomer” whi ch contﬁumrpblymr oowotcr,amcc ieextipitsod dam t:wtm Madrldygrcc of
unsat urated car bo dit dasac"m y @EB? @t&i prctfrrectmqugr OXy- or
p- or [err]-anino- ﬁ% B ﬁ@eto e bsies 25‘3“ S ‘Hﬂ o pbf yneri c
bi nder containing pen ant car oxyllc acid groups and 60 [err] 9

1,425,423 55 WHAT WE CLAIM IS:— a phot oactr vat ablc 55
pol yrmeri sation initi %)dr Ph"g’P";W‘%‘o‘ FERPSigPn P&‘f’ whi ch
(he pol yrer ¢ i nder VLT IS s”e{“ésﬁ@ﬁf, o e or

more al kyl acryl at es ang/h@drodye bhacdrysh-ahe-babdc Zdi& m) e percent of one or
nore [err]-efhyl eni cdbl afilurigmingpalimetic baddsosnpdiniag raudantsacbexylic acxd gmusz and 3, AG0
conposition as clainmed in Claiml or 2 in which the nononer is a bis-

° | A HIII [ IIIl




met hacryl ate and contains a noiety derived from[err]-hydroxybenzoic acid.
4. A conposition as claimed in daiml1l or 2 in which the nononer (a) has
the general formula: OH [err] 10 wherein

10 R is hydrogen_or_an alkyl group having 1-4 carbon atons, [err] is -O
or -NH attached to the benzene ring in the p- or mposition and nis 0 or
1. 5. A conposition as clained in any of ains 1-4 in which nononer (a) is
15 2- hydr oxy- 3- net hacryl oyl oxypropyl p-nethacryl oyl oxybenzoate or

2- hydr oxy- 3- nmeg h- 15 acryl oyl oxypr opyli4p5422- hydr oxy- 9
3- et hacr yloyl oxyprop@%y})ﬁ}e‘ng@%ﬁc pOymePsGHRRRLE 1 On as clainmed in any of
Cainms 1-5 in which b2 ndesmppbonias cRinte@linr Cpid yirewhic thagblipdricrbbtdra®y islaat e,
ethyl acrylate andcqmbrhfa}@f ¥+t Ka@qu?m(':?t g’f(%r!vcc’g)nﬂetﬁil‘mv ‘mﬁ%:l’g’,}’g} “?'H“CI al m 6
in which the-ter pOP’ylr‘r?)l’—’C'B ﬁtﬁ%‘?‘hgg drm élcal'rrr,l 1 or}z in which the mq %}g 15 biiP 5
percent meth met h@&!\c\‘ 1@3 1d contains a moncty derived from p-hydroxybenzoi

,, ethyl acryl ate andg A QwmaAfbsition,as claimed jn Claiel haz tnywhich tacmdnonﬁt: (aAhas the
conposi tion as cl aigsred! formydaiy of Cl ains 1-7 which contains an organic

sol vent *and the conponents (pa) (b)esand (c)_in the 4ol | o iy anounts: 25
(a) 1-40 percent by wei ghtuszcot[pewatma*b]“ e@o s-ProncneR g, <=2 @

25 (b) 1-40 percent by wei ght of the total conposition weight, and (c) 5-20

percent by weéPght . ( osition as clained®
in any of Oaims 1-8 %@’s Rese °éw%§métrﬁ’°“ d‘éﬁ“%ﬁ&ﬁa’%ﬁk ?ﬁ“@ ot herphgamagent s
(a), (b) and (c) in th\eisbczlrllovm ng anmounts: 5-30 percent

by wei ght of the totab. Omvpro@ltm en dwexlc Imt my of Clauns 1—4 in whlch monm@@ (Phy 5-40

percent by wéfght c?rmf’l"] )E;% C"é‘?\‘@%? éi‘ﬁ’q"bc(fc(x Shydprpdiednt byts
wei ght based on thé DB i .'Z\ %{’.E“’"""ﬂ@&m& Aiaeeg) ish @0y of
Clains 1-9 in whi Ch)o[yher (HOi\cybl}Eﬁ]btﬁ:atﬂa&ncthﬁI1trylatE afid f&hactyBe a&idn xt ure of
benzophenone and M chl7ef 'cemiksitiaprpe clai@gd in Claim 6 in which] the tefpolymert coppidisgsrer i sabl e
conposition sybstantially as dgsckib rel Dy and Wt 35 reference to
Exanples 9 and 10. 12. A phot OQE% “tm? %m%mm a@?iﬁ’ﬁ)ﬁgl sing a support 2
bearing a layer of a solid como—posuhon, ac:ﬁalsaduyngadd) any of Clains 1-7, 10

or 11. 13. Aphotosen5|t|ve nmpteri al, as clalme in Caiml2 in-: V\/mchthe

surface of the 40 solvem andi?tﬁp oir’n‘f")';lmﬂ%‘l)ﬁ”g ?’#c) '@‘}ﬁb‘vt;n%a ‘1"§af‘ﬂ|°éga1"éyer

consists of gsnmetal. ) 140 pc,ccm by wel |gf,t| Ve material as 25
clainmed’in daim 13 i gb)whi4bhpctda byaichrht 0f3hactﬁlplp®mposﬂ151 wat)ghp osensitive
material as clainmed i rﬁC) Od‘fcrf—‘@ltahyn‘slgtl@aﬁ?do %‘wg@mﬁt(@ ns corrponents (a),

b ds th 1ROSIL ! ght&BP<t h
(b) and*(c) in the 19411 Mﬁd@coﬁ@g} ;Eﬁ%%é%grcem by wei gﬁtao

a), (
phot opol yner isgabl e §w221ght of the total
of the photopol yrrerl sa!ls)ISe—4 e:ﬁmsuy welgfiy, ofahetotal composition v/&&& (@i 5-20 percent

by wei ght based on th bght IGSCdAn ‘*I"Féﬂéit off (o a relief
Hoge. whi ch comr 1 ga %ﬁ%ﬁéﬁﬁﬁﬁ AL &f’ﬁ%& S o

Clainms 12-15360 actl nuc ol RAEidtl R &nﬁﬁ bt XeRsRd nakRasd 9l t he 35
phot opol yneri sabl e rkfergier ttalﬁdan‘tpher? aértovi ng t he unexgﬁgsed areas 50 by

devel opment with an adb&eﬁ)a@“’aqnféa‘lel‘??“ﬁldp’%ﬂswgatS‘EPP?'é ung Hayer of| 3 selid ofmge

accerd
conpri si ng 50 the P§§ﬁ§ égh@%g g’is tcra as amBlZSﬁ whxcf;dg sﬁﬂaog‘gtetm fO_I’
the Applicantss. Prisagpod whith beRY tBih&sdoymSrisailalayed @iyt of § ne@l. by the Courigr
Press, Leam ngton Spa,l4 lﬁgwmsdﬁumemszhed apslaifivicin Rdpine 43 inGfhich che meRbis Seppernanpt on
Bui | dings, London, WCIAA AL T e Cofice & T Glaims ezl hibich foptaing
companents (a), (b) an Ing_ amoun
{a) 16—60 pcrcent by welght of thc photopolymerisable layer solids,
45 (b) 3583 percent by weight of the photopolymerisable layer solids, and 45
(c) 5—20 percent by weight based on the weight of (a).
16. A method of preparing a relief image which comprises imagewise exposing a
material according to any of Claims 12-——15 to actinic radiadon to polymerise the
exposed areas of the photopolymerisable layer and then removing the unexposed areas
. 50 by devclopment with an aqueous alkaline solution to leave the relief image comprising 50
the exposed areas.
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