alUs il pPiiyoiLcily auliGlilly UIT app/iivud pMITVIVE/VT Y THVTHICGVIV 1@ VT GUVOERMVVII it YvvwellTes Y~
adhesive aids, include monomeric or polymeric silanes and nitrogen containing heterocyclic ¢
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particularly useful for Wbr%nﬂmemoﬁQII&Jsre@tHhﬁhopWﬁ@n%ﬂ'a@UdsﬁS pRmd@ts il photosensitive
photosensitive |ayer eggioying an additive which functions to pronote

adhesion of the layer to a 5 substrate. Photosensitive conpositions.
particul arly useful assyNmArRY @sirst SNVERTIONKI Nng printed circuit boards are
wel | known in the pgd or art. conventionally these conpositions are stored
inroll formto m nim zeTsd pesgeinGRtdmds difde@d 918 poeess $or tfirming @pto®sistiona sulsstrate com)
adhered to a support fsidpgoto forma two ply material such as disclosed in
USP 4, 293,635 or nore cdaviemhatmgatbl said subatrdtd mespligh| ppotngensitive afiimslaysh wiich USFphotopolyme
3,469,982 with the phot ebaosrostirkatds,. t i ve conpositi on sandw ched between a
support filmand a @overbdhegewise Ppesinptaistiayal tojagtinigrredia¥ipel from a roll with
the cover sheet if presdgitremovisgyrexgospd aeascad maiditayerid foim epiEt 3Bt osensi ti ve
conposition prior to usdditisaingitenaiedseh thesubstrataich glecnprategied by, saidesjstareas either by et
surface. The |aninated GHPFIHEPE PYSPPPSiling gunsisipl 9ato 83ip sbstRte Beascindn; c
radiation with a su\guport‘e)f'?"l“?ﬁ“gt”}el'ﬁ'ﬁéa'efsrff?fﬁ 'P?lé”bbtfféef osensitive conposition
before or after the x’?)%*l?f”ée"as tf reas of the starting

r ro IBI geﬁqygm%

li aht Tt | atu aun
I lg -sensitive Iayerl'ha § en . iV r dic a eneraf ph om tor rrﬁ% glmﬁgt r system and chara
pol yneric materia € vl sa| tose Si we er 0 5 rL 3 f savd photosensitiy
aldehyde ar

protected by the remaini Qg |
modi fied by etching,or séfoﬂirﬁ’] d Qrgisa d-lqb Flﬁ% ydta &in. pb Q?%iﬂgme |§ mreﬁmﬂg era-e photosens

Various techni ques have grge p?. ag@g inde?. | MProve ad esion of

phot osensitive |ayer to t e su strate particularly since areas of such

| ayer after exposure t&ﬁﬁ%brﬁE@Ch@ﬁo@t(bp-mmﬁNﬂdhere to the substrate

during processing steps—such—as etchingof—the substrate or by buil dup of

areas of the substragte bynhedpR@sbsiit cehpoditiéhONIHE &S la. phdtofesiel epainy rBiveRtidkdl omponent
conposi tion convent i oNadrizableC BRYIGHIdARy Griata@iae Sharbmé PHvRdir@tiator ior Bhotoirttiatof dybteim wiiich initi
whi ch ai ds in physi calrhgfizaidher théghotobénsiiyadompeitiph eddyralely mer i zabl e [ ayer in

subs equent pr ocessi ng st Bpsadditieewhith iaphressinioes ahaiteristics todibe plotasamsitive cagwposition is a cor
pol ymeri ¢ sil anes and miytneogfdormaldstyee, nolomge saifosantide aidi aithey antpiarinechs hgdantoig ugdgh of these
as disclosed in USPss3,B4divel? Rinctionl a4 JBPa®ie§@nroRater. Mixtures rof theset palymeesian gp employed. Eith
al l ows elinination of rodinwehtriooarhbdhasidnesprosiersam he teplaced; by thiheamed spnsiensation polymers. Ex
composi - tions. SUMVARYoORt FHiEsipNGRNPIeGNarS Glesaibedningdusiny of aly Y- Rgteny 3622,334; Jones, U
directed to a process Y7t tguhi PlbtSr BYIE #3818 substrate conprising

the steps of: (a) lamnating to said substrate a solid photosensitive film

| ayer which is photopol ynerizabl e or photocrosslinkable, 35 (b)

i mgewi se exposing said layer to actinic radiation, (c) renoving unexposed
areas of said layer to formresist areas, (d) treating the areas of the
substrate which are unprotected by said resist areas either by etching said
substrate or by depositing a material onto said substrate areas, and (e)
removing the resist areas fromthe substrate. 40 the photosensitive |ayer
conprising: (1) polynmerizable or crosslinkable ethylenically unsaturated
conpound (2) radiation sensitive, free radical generating photoinitiator or
photoi nitiator system and characterized in that said photosensitive |ayer
contains an additive to increase adhesion of said photosensitive |ayer to

said substrate said additive being a condensation polymer formed form

f or mal dehyde and tol uene 45 sul fonam de and either triazine or

hydantoin. A preferred triazine is nelam ne. The photosensitive |ayer

conprises optionally a binder.




the |maged element are typically removed from the surface of a prmted circuit substrate b
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useful as a phot oresi®t pa 2 ORI ﬁ'ft CSWSTS'"(‘? i é’@e‘%ﬁ bea f g solvent

as in or?amc solvent

et hyl eni cal | y unsat ur at g equgi{gnorg?gpc 6094 'vid, bR
ks

ot 0| n|°t°| a'f’at'on S

sé
whi ch initiates poly- merigatlon of T Q105 b4 ¥E S RES b 3 Bibnaton win o
bi nder. The additive whiel |""BRAlnFon Inblﬁlé)?esﬁ b ! tSfotviti tbgty late, 1,5-pentanediol dia
phot osensi tive conpos)t y@fRykMinébtryP > 3hhliBR Ydidchyl gw&gﬂate diethylene glyc
tol uene sul f onam de andngbhos BRjiod GiyEAZLBGyIRG, N BHRPhARY dfa’aryiateo dackiﬁﬁﬁwene glycol dia
polymers 55 effectivel YanidHyfohd Qe SindkhadiiB ST LBy clohEMaRIdRN diadWidts, LB, L&imbthyiolpropane dia
these polynmers can be esil @xpfhte, pkdpPeneddiycoPdiachyidi® Igiyc&t tidcryitid, @imefylolpropane triacrylate
adhesi on pronoter can Dbeator @adnase ol yx /bihRateh imEthGIOIP@BANS AlidcAlatePand WiRétRacrylate and similar
Exanpl es of prior ar ts aghasichieddi®NDEEMitedr 3,38€831 | {HB6l(p-Hydiokiiphedyl)-plopatk . diacrylate, p
U S. Patent 3,622, 334; tomes/atd)23:di-fBatyenkypBenGibrogana : dirssiithcryapl aiathylede gilcol diacrylate,
U. S. Patent 4,320, 189. 22-di-(pfhiRirxyRi30y!Bi6poBd diffathacryate,ali-(3ahetiaonylvey-2-bydraxfprodyt ether of
condensation pol yner of dif@mathaddryetey) dtivdr o ibisprendi{Ao delfiaciplowyrlchyeiokypeapyl) ether of bisphe
triazine or hydanto{p ceavideethy) etoss o dinitanolvi tdh(srethactalpx-2-dtorypppel ether of tetrachioro:
formati on of such pok&néir&mgihadrdexyethidt ahere ot dedieetidebisihanok) di-@giethacylsxy-2-hydroxyprop
Pat ent 3, 642, 650, Swit zEFaksemoghisphenolA. fix2-mathacpylggahyi)o ether)\pfi M’%W‘EP'SRS.‘PM‘ -A, di-(3-mef
U.S. Patent 3,412, 034; 'dePm'M% stimr 4of 21- B @angeil. Fi-Byethegnyioxys3aydrexyRieryy athes of diph
Patent 2,809,954 and 5 ‘"2‘ !9%‘8 8'7%0‘ %T?thﬁcw@éﬂ p?ﬂvafveapﬂté'ﬁ‘éihm'b ropaup o friagryigte (462) oth)

Normal |y the starti ng ooy atgy utyﬁge E{l‘!l' "Wﬁ‘i’&'h défP@h fo. 1.2,
the stoichiometric r '{{""s"eﬂq% %m 2}"%“ ks tha eﬁyl {;{ Elmetzggflt
of the conponent s can bt%n dio %nme ﬁ até ?qgg‘fjmarae st ene :?%bry enegnc? ge:t1’1g ryﬁ?& 1,4-diisopr
such excess can be tole qd g 5! ”S% B nv T ve cdnp05| I 'on.

condensati on p0| yner has m ' §iﬁ ?9!@89@&&0%3%&:9?% %Qc;v tlhg photohardenat
such use in adhesi on prQuotiahh bt go ol<eng) bridiiga rgtm a Jdrizable.
promoter. 10 The copganblatbmR s jter@all(} QA" %fe&& Werght B bt lSéPa%ﬁHbo Preferred r

within relatively w de hisWdoSardas Qldvl@l@ o Igepof-}ylﬁyrl@ale glyB KRR 1R pr&&?edrmﬂpmaﬁlkylene glyce
phot oi ni tiator and bi nd&fbondS8Nergalyhivyidnt Eotifed HHRRISAL I N1 BthaMRkagek, | dnd Rose disclosed in
present in a concentrat2gmoed b SmbR Ry LY pvRIgIE agditich RIYRBALaBIE ¥Fiehic ikages partic
| ayer and nore typi cad | preskntt 43 130Dyl Jbdpeddigl prRifeRiad Y BodeYHefo AtVeadt dn@ ad prefers
by wei ght. Al though i npiucvattaged RRSdontgaterStith taSdolitfly Borldee artsbl | indiutied caibbhdduble bonded to
condensation pol ynmer oftofsahrhalercatbins dehiyehen. dxpded anesuiutl Ousmdilg aenstcremitérals wherein the
triazine or hydantoin, 'annsaticitedigonues. sg@bielyitienvinyligene greugsnire hanjughted: witrodstea breerdde struc
when t he condensation polynmer is fornulated in the presence of a dye or a

conbi nati on of dyes. Inproved results have been obtaified with dyes

conprising Brilliant Geen (C. 1. 42040), Victoria Geen (C 1. 42000) and
Victoria Blue (CI. 42595). Brilliant G een Dye is preferred. In practicing

the invention, photosensitive filmresist elenments of various types nay be

used. I n general 20 photohardenabl e, negative-working elenments are

phot opol yneri zabl e el ements of the type disclosed in U S. Patent 3,469, 982,

US. 4,273,857 and U. S. 4,293,635 and the photocrosslinkable el enents of

the type disclosed in U S. Patent 3,526,504. In processing negative-working
phot or esi st el ements unexposed areas of the inmged elenment are typically
renoved fromthe surface of a printed circuit substrate by action of a

devel oper liquid usually in a spray formfor a duration of several m nutes

or |less. Depending on the 25 particular type of photoresist conposition the
devel oper liquid may be a sinple organic solvent, an aqueous sol ution of an

i norganic base, or, as in Alles U S. 3,475,171, a conbination of organic

sol vent and aqueous base to form a sem -aqueous devel oper |iquid. Suitable
nmononers whi ch can be used as the sole nonomer or in conbination with

ot hers such as those in conventional photoresist include the foll ow ng:

t-butyl acrylate, 1,5-pentanediol diacrylate, N, N 30 diethyl am noet hyl
acrylate, ethylene glycol diacrylate, 1,4-butanediol diacrylate, diethylene

gl ycol diacryl ate,



acetate/acrylate polyvinyl acetate/methacrylate and hydrolyzed polyvinyl acetate; ethylene/vir

hexanet hyl ene gl ycoI d| O é’°'Y’i'Y’3" F°Pa'Y'a?('F -Gt With malgic Abyd n{z‘f"eﬂ!é’ esters;
4 {"ﬁ’
ated

gl ycol diacrylate, a e} e vunyhdene chlonde/ ethacrylate and
1, 4- cycl ohexanedi ol d| g f vf" a? J"S' % m bndione/a
erol diacrylate, triprg /b‘J'JaX.S n@c X yYoB’?rly .ehe?sWré’ aéoSol;}mers 2-chlora
trimethyl ol propane tri ak%of fﬁ o, styrengfisoprene/styre
pol yoxyethyi ated tri tc@%lﬂeﬂ! ﬂﬁﬁ%le%&l&r%gé &JdeEr% y)éil@h éving ' Werage molecul
simlar conpounds 35 asfroﬁ'\' %Lnoﬁﬁ 4 containing acrylate or methacryla
2, 2-di (p- hydr oxypheny! )eopiyatar Se.gl] (ﬁ&s@)b eaarea «aﬁ%am&mrmlofh%mamﬁb@yea of the fo
2, 2-di - (p- hydr oxyphenylHpoppansre H 164 kadié YWirmbe? .2 for 10eihbisiveN8ndd{1)y Géiahydroterephthalic, se
di acr yl ate, pol yoxyet hytrephthal®- sbids( 2) feyaphtatiy DisspRtibii-4ad GEAGE atits)as)evepttaid and sebacic
i - (3-met hacryl oxy- 2sshetegmhiglr afayisgphtbaiiecdcide,fl anki (St -of\ copolyesters prepared from said glyc
- (2- met hacr yl oxyet hyltremhttaliz; isodhthblicsgpti estatic Acids and (ii) terephthalic, isophthalic, sebacic and adipic ac

- (3-acryl oxy- 2- hydr ooy rolypryides, etdheN-metholymethiicpaihexametiylere? adipamide] oeliylesehgéters, e.g.
et her of bisphenol - A, dicetitg-aelidse acejdtepsugcidate gndraoliujase agsjdte butirates coliyfose ethers, e.g., methy
t et rachl or o- bi sphengl - &Rthyleelidipse( andnbankd celifoss; yretyrarbonates; tpolyvipyl acetal, e.g., polyvinyl butyral
t et rachl or o- bi sphenof- Aormah p '!4°’ﬁ‘\§ldﬂélé?syl"bk °2°fk87d'i‘ asdition dp yhe) polymegs biggers listed above
t et r abr ono- bi sphenol - th|€hen szwuﬁué:{uqq%ﬂ, ﬂgﬂ m y ca@ttﬁélpedcﬂuch as dlsclosed in Kuchta U.S. Patent

t et r abr ono- bi sphenol °QH sili a§ ‘?'Fé'f Rx§é€ BrPoYob%slshl%%ng@e i the binder shol

polyvmyl chlori

1. 4- but anedi ol , (3 ne

. rou ren us develor
ac! d, triethyl ene gl queou { ce Iyi BIé;I u%e¥ 0S |sc? i '3%3@( Ia:ﬂ %P in U.S. Patent
triacrylate (462), ha F}, l],, lym 1&4& llky crylate or me
di net hacryl ate, 1, 3 praggfgrﬁ K lorh

3 ﬁﬂ@“cﬁ 84 thoes disclosed in |
trimethacrylate, 2,2.4-449 A aq 5 R&Vlo arﬂgrﬁ? & %yil{r 1%e removed in portions whi
pentaerythritol trinet hﬁ&fsk’é %trﬁdla’n n BiRORYsed §Gfﬁ b?s saﬁs‘iunﬁgﬁ;' DAHHEMéPduRng development |
pentaerythritol tetramuéhass Wol Bquebds S3RHdAY sHtainligORe 8&in tdinita bf YedhtSwithin the typice
1, 5-pen- tanediol di metdeedudtion 6.sebrakminytes, felgBohifutesSt Y1 ene,

1, 4- benzenedi ol di met hacr yetrhat polymetizalion SbipitotdBat\tan be Osed 2rEhe phadsansitive compositions are: |
1,3,5-triisopropenyl benaeneydbquiraca]idnd aikyt and: hrgl-sebsited Mydadlinonesnardt quinabesd tert-buty
nmononers nmenti oned abowsroglle cppret aésinatde naghthglainngse rbetasnaplB®l, abrows cldoridal R.6-di-tert-buty
one or nore free radéscalhenothiazinet pyddine nitiohengenepangadiniimaipenzene, p-toluquinone and chloranil. Also
addi ti on- pol yrer i zabl e,thesp#i yrolymedzatidnyinhibitoest aie dhecuitreso rromeastionsgdispiased nyU.S. 4,168,982. |
havi ng a nol ecul ar wei Wmﬁfp%‘l“eﬂ?@m inhibiter twil3 b®) preent fle rifceagsasabifie i stgfage of ghe pho
type are an al kyl ene orc®®P{iiPReal kyl ene gl ycol diacryl ate prepared from an

al kyl ene glycol of 2 to 15 carbons or a pol yal kyl ene ether glycol of 1 to

10 ether |inkages, and those disclosed in U S. Patents 2,927,022, e.qg..

those having a plurality of addition polynerizable ethylenic |inkages
particularly when 55 present as termnal |inkages. Especially preferred are

t hose wherein at | east one and preferably nost of such |inkages are

conjugated with a doubl e bonded carbon, including carbon double bonded to
carbon and to such heteroatons as nitrogen. oxygen and sul fur. Qutstanding

are such materials wherein the ethylenical- |y unsaturated groups,

especially the vinylidene groups, are conjugated with ester or am de

structures. 3 EP 0 236 950 Bl Preferred free radical -generating addition

pol ymeri zation initiators activatable by actinic light and thermally

inactive at and below [err] include the substituted or unsubstituted

pol ynucl ear qui nones whi ch are conpounds having two intracyclic carbon

atons in a conjugated carbocyclic ring system e.g., 9,10- anthraqui none,

1- chl or oant hr aqui none, 2-chl oroant hraqui none, 2-net hyl ant hr aqui none,

2- et hyl ant hraqui none, 5 2-tert-butyl ant hraqui none,

oct anet hyl ant hr aqui none, 1, 4- napht hoqui none, 9, 10- phenant hr enequi none, 1, 2-
benzant hr aqui none, 2, 3-benzant hraqui none, 2-nethyl -1, 4- napht hoqui none,

2, 3-di chl or onapht hoqui none, 14- di net hyl ant hr aqui none,

2, 3-di net hyl ant hr aqui none, 2-phenyl ant hr aqui none,

2- 3-di phenyl ant hr aqui none, so- diumsalt of anthraqui none al pha-sulfonic

acid, 3-chloro-2-nethyl ant hraqui none, retenequi none, 7,8,9,10-

t et r ahydr onapht hacenequi none. and

1, 2,3, 4-tetrahydrobenz(a)ant hracene-7, 12-di one. O her photoinitiators 10

whi ch are al so useful, even though sonme may be thernmally active at

tenperatures as low as 85 C, are described in U S. Patent 2,760,863 and

i ncl ude vicinal ketal donyl al cohols, such as benzoin, pivaloin, acyloin

ethers, e.g., benzoin nethyl and ethyl ethers; a-hydrocarbon-substituted
aromati c acyl oi ns, including



[err]-nethyl benzoin, [err]-allylbenzoin and [err]-phenyl benzoin.

Phot or educi bl e dyes and reduci ng agents disclosed in U S. Patents:

2, 850, 445; 2,875,047; 3,097,096; 3,074,974; 3,097,097; and 3, 145, 104 as
wel | as dyes of the 15 phenazine, oxazine, and qui none classes; Mchler's
ket one, benzophenone, 2,4,5-triphenylimdazolyl dinmers with hydrogen
donors, and m xturgg thereof as described in U S. Patents: 3,427, 161;
3,479, 185; and 3,549, 367 can be used as initiators. Simlarly the

cycl ohexadi enone conpounds of U S. Patent No. 4,341,860 are useful as
initiators. Al so useful with photoinitiators and photoinhibitors are
sensitizers disclosed in U S. Patent 4,162,162. 7 Sui t abl e bi nders

whi ch are pol ynmeri eswhen enpl oyed with pol yneri zabl e nononers can be used
al one, or in conbination with one another include the follow ng:

pol yacryl ate and al pha-al kyl polyacrylate esters, e.g., polynethyl

nmet hacryl ate and pol yet hyl nethacryl ate; polyvinyl esters, e.g., polyvinyl
acetate, polyvinyl_acetate/acrylate, polyvinyl acetate/nethacrylate and
hydrol yzed pol yviny? acetate; ethylene/vinyl acetate copol yners;

pol ystyrene pol yners and copol yners, e.g., with mal eic anhydri de and
esters; vinylidene 25 chloride copolyners, e.g., vinylidene
chloride/acrylonitrile; vinylidene chloride/ methacrylate and vinylidene
chloride/vinyl acetate copolyners; polyvinyl chloride and copolyners, e.g.,
pol yvi nyl chioride/facetate; saturated and unsat ur at ed pol yur et hanes;
synthetic rubbers, e.g., butadiene/acrylonitrile,
acrylonitril e/ butadi ene/ styrene,

nmet hacryl ate/ acrylonitril e/ butadi ene/ styrene copol yners, 2-chl orobut adi ene-
1,3 pol yners, chlogj nated rubber, and styrene/butadi ene/ styrene,
styrene/isoprene/styrene bl ock 30 copol yners; high nol ecul ar wei ght

pol yet hyl ene oxi des of pol yglycols having average nol ecul ar wei ghts from
about 4,000 to 1,000, 000; epoxides, e.g., epoxides containing acrylate or
met hacryl ate groups; copol yesters, e.g., those prepared fromthe reaction
product of a polynmet hyl ene glycol of the formula HO [err], where nis a
whol e nunber 2 to 10 inclusive, and (1) hexahydroterephthalic, sebacic and
terephthalic acids, (2) terephthalic, isophthalic and sebacic acids, (3)
terephthalic and sebacic acids, (4) 35 terephthalic and isophthalic acids,
and (5) m xtures of copol yesters prepared fromsaid glycols and (i)
terephthalic, isophthalic and sebacic acids and (iig terephthalic,

i sopht halic, sebacic and adi pic acids; nylons or polyam des, e.g.,

N- net hoxynet hyl pol yhexanet hyl ene adi pam de; cellul ose esters, e.g.,

cel lul ose acetate, cellul ose acetate succinate and cellul ose acetate
butyrate; cellul ose ethers, e.g., nmethyl cellul ose, ethyl cellul ose and
benzyl cellul ose; polycarbonates; polyvinyl acetal, e.g., polyvinyl
butyral, polyvinyl 40 formal; polyformal dehydes. In place of or in
addition to the polyneric binders |isted above particulate thickeners with
di screte, orderly orientation can be used such as disclosed in Kuchta U S
Pat ent 3,754,920, e.g., silicas, clays, alumna, bentonites, kalonites,
etc. In the case where aqueous devel opnent of the photoresist is desirable
t he bi nder should contain sufficient acidic or other groups to render the
conposition processible in aqueous devel oper. Useful 45 aqueous-processible
bi nders include those disclosed in U S. Patent 3,458,311 and in U S. Patent
4,273,857. Useful anphoteric polyners include interpolyners derived from an
am noal kyl acrylate or nethacrylate, acidic filmform ng conononer and an
al kyl or hydroxyal kyl acrylate such as those disclosed in U S. Patent
4,293, 635. For aqueous devel opnent the photosensitive |ayer will be renoved
in portions which are not exposed to radiation but exposed portions wll be
substantially unaffected during devel opnent by a liquid 50 such as wholly
aqueous sol utions containing 2% sodi um carbonate by weight within the

typi cal devel op- nent duration of several mnutes, e.g., two m nutes.
Thermal pol ynerization inhibitors that can be used in the photosensitive
conpositions are: p-nethoxy- phenol, hydroqui none, and al kyl and

aryl -substituted hydroqui nones and qui nones, tert-butyl catechol,
pyrogal | ol , copper resinate, naphthylam nes, beta-naphthol, cuprous
chloride, 2,6-di-tert-butyl-p-cresol, 55 phenothiazine, pyridine,

ni trobenzene and di ni trobenzene, p-toluquinone and chloranil. Al so useful
for thermal polynerization inhibitors are the nitroso conpositions
disclosed in U S. 4,168,982. Nornmally a thermal polynerization inhibitor
will be present to increase stability in storage of the photosensitive



conposi tions.
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having a softening point of 62° C and a spei:ific 'gravity of 1.35
mxed O & P toluene syl fonani de formnul at ed % Cran@elsd $aidastSa@plita®MHRby the Monsanto Co.
(C. 1. 42040) and C. I. Solvent Yellow 85. MFS TS a condensation polyner of

mel am ne, fornmal dehyde andE&E\)%ganaﬁbr%r}tr%l WRNEmiRdd BT cla8 chditht b&E siMstrdle which
a red colorant. ***MP igGthantaBlabeGusitLfidnorkEee haroBbHRRN I ehedbAnitd L boaidd Yere image
resin having a softeni nghp@jnis Qfstdufdrlzh sBpebage & RibtenP@ ¥4 biposlire doviz® aitf developed
25 30 aqueous devéipde caiidni) F1% 5@y Cessolled dnb 1B4HbdrdXy TReNEhe of exposure w:
Monsant o Co. Each coat i rgovibtaeimidt puimber. M6t d0asfidealoped imagastegepper cl ad

circuit board substrate whahpiasas et eNalopel huiaidiwebdtestét dihiy \s@andaFdISisting e S¥hing techniqu
[err] hot roll lam nator. The | am nated boards were i nagewi se exposed

through a [err] Stouff erPlaidamsitEchvwrogaeuwrersi ng a [err] PC 24 exposure device

and devel oped using asssem - 30 aqueous devel oper contai ning 11% butyl

[err] and 1% borax. The ti Rashdbargwposumassedd® Sarinules ied &%~ pausouscholutionsif Metex® 9268 pre
nunber, about 20, of dewl¥IES44Tégeins1ddps30 Beangs indflowing ealeh inperesddpretiminataatiroom e
were tested usi ng standdP@ agP%&UF Ayfudmepideterprirseg in tawing] wites for 1Mingtes irmesseRtin K8% aqueot
Procedure: 35 Each boar PRHSS FAHIPT disqloin vaitaq) agein.demerted ingsufuricogpifbeigg again for 1 min

sol ution of [err] 926% FB’P"@p’F @ ?Pfdécaﬁ‘é?&‘ 'f'a @ Spiptioncand plated &t J0narpRs/soft (3633 amps/sq
seconds in flowi ng wate™ o e Elf'lé"’& teP erat ure ' 5 O%ous flu
zigg/eous sul furic acid, |s(r)1|1"rt0]p ?“g Eﬁlaﬁ W’ﬂg‘ /| gﬁ?tﬂggg obo O‘Sd‘ﬂ‘ Thros)

6 agueous anmoni um perg 531 g Dd,sq Cﬁ%’t %Y% deP mm) solder @

in sulfuric acid once, ag
n

err | ati ng sol ution t
for 36 mnut as o produgg e UQ f’ q’FaEL't'é‘ﬁﬁe , Qog?%m ‘Tfe "gﬁ%'m%"s&f’f*%)s"""’“’ o
pl ated board was rinsed i nrpsad r?pfed board Qﬁe{pﬁg Cdo le FaAH Squbdis %ﬂr@oﬁig&?%ﬁer chloride

fl uoroboric acid sol uti gm,.gaNfhaldbehic BT @ EEhd RindLikd) B8 mohudd atlibd Flea@l C) to produce a
(60/40) fluoroborate s50lksipbdichithaté®r r]) and plated at 15 anps/sq. ft.

(0.166 anps/sq. cm for 15 mnutes to deposit 0.0004 in. (0.01 mm sol der

on the copper 45 pl at ed aacragerocddae: board was rinsed with water and then the
phot opol yneri zed resist was stripped fromthe plated board using 92%

met hyl ene chl ori de/ 8% net IEanioimaged wrentevadded bt wad kpayst! fat Jpest witoarr elchamtSsolution at 13C
sprayed at 30 psi w tsh amnil ai)umproaissiginaper ves temoogp @rthe inbtance cbers @l alkalidnet{ha was used
7.8--8.2) (MacDerm d Colltial Etelgp Fige rine Fran ehdipialent. fim thelinstangel twbera tacid 3@hdnt (Wasl uded, suf
C) to produce a sol der pheridecen8(hvdiogieir acidr vasi usepde treadpce &t ehenes Falubicrediln @ pH abe
Each i maged and devel op&laitngrat oupess sincesesdelion (130g/h ol etghierth an et chant

solution at 130 F (54.4 C) 55 wuntil all unprotected copper was renoved. In

t he instance when an al kaline etchant was used, MacDergnmid Utra [err] Fine

Line was the etchant. In the instance when acid etchant was used,

sufficient cupric chloride and hydrochloric acid was used to produce an

aqueous solution with a pH about 2.38 and containi ng 24 ounces of

copper/gallon (177 g/l) of etchant. 7 EP 0 236 950 Bl Eval uation of

Pl ate and Etch Boards Each board was exam ned with a 50 power opti cal

m croscope to determine if circuit |line edges are "ragged"” due to lifting

of the edges of the resist with plating thereunder (known as

"underplating”), or 5 connected to adjoining circuit lines ("short"

circuit) due to resist "blistering”. Underplating and shorts




D E F
t+Heé—p frg—pr-ocedtt-e—restH 1 —
F he "ragged” "

A B

i ndi cate resist adhesijghr—fatttre—tutd g-the 1
resi st del ami nation orz ;jas‘?é%;i I\ .ggqj,hé argg > al sO'Fexani 1%3‘?dqr t 200"
appear ance of a bright|’T . .. aro el pui t T nes. | 1L esencel, o
e e O LI B | rioapeoped I [ Fiobed Pfsisuuaaspg Spiecks” | ‘regged- -
failure. 10 Evaluation of Etchant Boards After boards were etched the

resist is strippedas prResuligirslicyte thastbe pUipderigtdmeounds addel tajttelsolvént caapedifitrmtunction at lea
m croscope to determ ae thef capvantianalt adhesien expeter &ar ebothy thggale and stsh prevedireriand the alka
"ni cks" at the circui propddpre. Bedwdantsin dofitaiging pelymer pisgtungtignedrsatisfagiariyl for the acid etching proc
i ndi cating adhesion failure of the resist during etching. Goss failure

| eads to 15 "breaks" E$#MPLERens" in the circuit line. Table Il contains the

eval uation of the gfated and etched boards and the al kaline and acid etched

boards. In the table " NP Sqvapfogs FRmpopitions simifay txcqsfings JiBe &nd nCWals BXapele |, were prepared h

=g O

TABLE |1 Processing following composition and were melt coated using the&%@tﬁesg&a?riaed in Research Disclc
Procedure A B24919 enblished January,IjQBS. E =

25 Plate & etch "ragged"” "shorts" Ne_NE NE "ragged"

"ragged” "shorts" kaal ine Etch "ragged MASTENR2 OPMPOSITION  NF

"ragged" "ragged" Acid Etch | d brearks NF Moot | 299ed”
"breaks" "ragged" "breaks" "ragged" "br i Ee'ggg‘ﬂ Resultslindical e t hat

the pol yneric conpounds added to the so| Bédericoated filmfupcb®on pt |east
as wel |l as the conyentional adhesion prprtrebylq giopsstteciate pl 88 e ahd etch
procedure and the al kal i ne etch proceduf &nZppEn®@dant oi n coft at ni ng pol yrer

al so functioned satisfactorily for the pMdeEs ¥@"fg procedufe.%EXAMPLE 2 35
A sol vent| ess conposition simlar to copt[fgy epsehdiay "oy o I':$<arrp e 1 were
prepared having the fol | owi ng conpositipd 4 '.‘9}/@'9’@ Agefe* % 0a ed, 4si ng the
procedures described in Research DisclosuP'&; °°t#919 publ i sh%ﬁi‘apuary,
1985. 40 ST DyaR<Rr > cavedll 10

| ngr edi ent Anmount Bi nder 1 56 45
Trimethyl ol propane triacrylate 36 Benzophenone 4

M chl er's ketone 0.1 Tricresyl phosphate 2

Tri et hyl ene gl ycol *di acet ate 1 50 Crystal

Vi ol et 0.04 Red Dye A 109 0.3 EP O
236 950 Bl COQATI NG COMPOSI TI ON Conponent G H Master 2

99. 8 99. 8 Benzotriazol e .2 .2 MFS - 5.0 Each

coating was processed and evaluated as in Exanple 1 and results are
presented in Table II1. 8



to TABLE |1l Processi ng-ﬁﬁ'&s&lﬁre Coat ed Board 15

G H Plat® & Etch NE NFpifiek @brh

" fhaster solutiqn_was pre s in Example 1 except thd bi pHRent was adj
Et ch Ragged? amount of adhesion n{&Fe SECE& ndicated in Tabl&VER Kable IVVERUIMBN X is a cc
Failure" NF 20 The aboyg, ﬁa&%sg E‘FBH&BF ate the advant age of using the

adhesi on pronoters of thls |nvent|on when conpared to conventional adhesion
pronoters such as bengotriazole. EXAMPLE 3—=26—A—+raster—sottton—was—
prepared as in Exanple 1 except the bindel conpmﬁFR'V\/QQMge PTG fof the
anount of adhesion pronoter added as indi ¢ahgébidnt Table V. In Imbdne |V

Formulation X is a control since it contai

MASTER 3 COVPCSI TI ON | ngr edi ent rimethylol pgpaNR fac A gt ?égol

: Benzophenone
propane triacrylate 3 226 Benzophenone ichler's ketone 25 Mjch
ket one 0.63 Tricresyl phosph rirasyl phosgh 12.5 Tri % yI ene
glycol diacetate 6.3 Methylene chloride| rigniene gi chg\% hanol g3
38 TABLE |V Coating Conposition Ingredient pmethvisne chioride 112 L
M N Master 3 _ 229 229 229 229 Met 229 md@r ]
55.2 54.7 53.2 5249 51.2 50.2 49.2 WS 8 5 +6 2.0

3.0 4.0 5.0 Each solution was coated, processed and eval uated as in
Exanple 1. In addition, the adhesion of photoreS| st ig ﬁ per prior to
exposure was neasured by renovi ng the pol yethyl ene t %‘% hal at e support 55
and adhering 1 inch (2 54 cm) wide [err] brand masking tape 2262MSR to0 the
resist surface. One €fd of the tape was attached CoatisgCorenosifionUni ver sal
Testing Instrunent nodel 1130 and Ip I at, o
inches/min (12.7 cmnin) fromthe b er‘i"eé‘ﬁw?‘m For do "hobde
to separate the resist fromthe coppésstestir{ a’?® a32% fe229 | 229
" Copper Adhesion" and,represent ed la$indae! nyirfér 3053081 ( 492
grans per linear cm I n addition théeFgl at e| and il né% cAPnh
eval uations were quantified by identifying the nunber of defects for a test
board having 125 lines 0. 0&én ishlutict Qral %8at8dT)protlessed afd ediaéalaend Erampzer. larsddition, the
Si ze spaces therebet weeRhotdredist &XRFFEr @ridrNo blRsirél whameBured 8y emoaindhe palgdiaddne terephth
promnmot or was used ( Coat amgadkgringtthiechadbe shpRidé Scatah [bedand [prasking thre 2282MSRIeha@sist surfe
measured to be 13.4 g per thbitapeavas @rachdkh®@ an Instron® Universal Testing Instrument model 1130 and peele
direction at 5 inches/min {12.7 cm'min) from the board substrate surface. The force needed to

resist from the copper surface was identified as the "Copper Adhesion™ and represented as tt

9



Six additicnal coatings were prepared and processed and evaluated as in Example 3
5 test board after gl RASFARPPRPE| MEzacrs3sestiBRlese AATS8 Ni cks with resi st
lifting and peeling and a simlar board after plati ng had Hal os. Lifting
and Shorts. The results for the coatings at the i ncr88§ g concentration
are presented in Table V [err] "NE" indicates no failure, "H' indicates
presence of halos, "L" indicates ILifting, "S" i ndba'nag esmis@et s. " B"

i ndi cates Breaks, "N¢ indicates Ncks AT CoogT ‘cﬁmﬂ’ﬁ TS gr e U/ o
10 l[r""e"'e”‘ 0" dArFE Vi qr m%nr s 1y
| J K L | Maner3 | IRl dt @29and 29ch| 229 H), 2205 | 228F
NF NF NF NF F Binidkedl | heS54&t dh 53.2 | 3@228N 51.2 JB 50.2 [ 9@9.2
2N 4B+ 2N 1B+ LN 1B NF [Cdider [ferr]S 1 13.2 8.9 4 18.95
18.9 26. 6 27.%% 52.6 As |1tiTe as 0.5% by wel ght of the polymeric

adhesi on pronoter is suf fingiqBdMifidaGed MPFMEIN ABEIS Vi TRARSE 1kt IMprieridr bCalaiHdtions begins »

etch processing and oves.ak thisR@hdsRR TRRER: irdl risdHHBGAE G optirlin BEHIHHanddbyOdoolit!bes.
adhesi on pronoter. EXAMPLE 4 Si x additional coatings were prepared and

processed and eval uated as in Exanple 3 except thattaglbesi on pronoter [err]
was used in place of HFS. TABLE VI Coati ng Conposition 30

| ngr edent (@) P S T VESTRT T3~ 2

229 229 229 229 éd'ﬁiuadpr 11X " EaY = 98 5 b i T
51.2 50. 2 49. 2 MFS Pnale anubEich 1HLS H&L | H&L [3H" H™ 4] NF NF
5 The quantified resylts bel oywA"iFdde VI|I 3SBHadENcht 88t h&B iniPBoyetent oN | NF

all functions begins with arolrf®ragsidiesenils ddites| of-4pf dhdtletb-land!6i P8 | 268
rapidly to optinum perfor mance lgMJTabout 5% TABLE VI [ ngredient X

@) P Q R verl, shyrat € ang Etch HL,S H&L H&L

H* H* * NF NF_ Al kaI i ne—Et—c-I‘r——S-B-I—B-H——]:B————G-B——J:G-B—-—-ﬂrB————
i.:\li ght Nf* C\C/)g}lf);‘r Sﬁjgﬁ(ts' go Results %t%% jopts m E-%xa H%s ’13 %rgi 41 m?mﬁft r?g] OEG' Fz? or M%S improve
i ndi cate that additi onpeéf:;?mf%o hel—iﬁ@'"%t?d Kﬁl’@m ?’?ﬁt? Bt TRREIPHR PR PPS AR RIgh, mode or &

of the |aninated sol vent coate reS|st filns elther |n the plate and etch

mode or the al kaline egglygyede or both. EXAMPLE 5 55 Two sol vent

processabl e 0.002 i Afich—thick—photoresist filns were prepared fromthe

fol l owing coating sol uti @ps:sond: pxo-*eEE%oQ @R I%thmpMSkpﬁmmT’e‘ Hlepared from the followi
Conponent solutions:

Pol y( et hyl net hacryl at e/ 56 56 et hyl met hacryl at e)

(75/ 25)

10



Vi WUA A NAWE VG Wwede BhIFAjy e W - e Wwee

i nherent viscosity 0249 Tri nmet ly;gn~opane et hoxyl at ed 30. 94 30.9 -
triacrylate. MW 400 50 10 Ethyl Mchler's ketone 0.15

0. 15 Benzophenone Senticizar®9 (kixed o add 1p 4.53 -
4- Met hyl -4-trichl or onet hyl toluene s@l@énamide). 06 cycl ohexadi ene- 1-one

p- Tol uene sul fonic acid 0. 05 0.05 20 Leuco

Crystal Viol et 30 HERT 5 0.25 - Victoria G eerP-53
Dye (C. 1. 42000) 0.04 0.04 Victorja Blu C. 1. 42595)

(mxed o and p 4.53 .. el eul fonanide) 30 195 MIP 195
*kx 25 Hethylene ewgpg% Propyl ene gl ycol nethyl

et her 11 11 Met hyl ene Chl oride 175 175

35 Trinet hyl ol propane et hoxyl at ed ##iin@@tyl ol grdpddeE@Ehpxiydatelett bac oyl ake
et hoxyl ate di stribution which constiMeEbes ) ahas riheirficdflodng ethoxylatéerr]

of the distribution None distrifos hox Woiglecepsyitutes ajpipimym of
Di et hoxy- 1 12+68% Di et hoxy-2* of the 1&1‘2‘1%"Prti1€ﬂhox¥{ 1 21-29%
Tri et hoxy- 2 B- 10% Tetraet hoxy Mere 12.20%[err 6i‘§o % unpi gnent ed
condensation polymer [err] fornal deh@@@‘t’éb %xed 0 ah(g'

[err] sulfonam de fornulated with pht qlzu; i de. 551‘:_'2& 0 236 950 B1
*** MHP is a toluene sulfonam de-kQLpg e pl askijcksing resin having
a softening point of “ferr] and a spechfigegévidy of 1.851ex [err] 5

and is purchased as [err] from tiae-Miusenyto Co. EaesROSol uti on was

coated on a 0.001 inch thick polyethylene terephthal ate support filmto
give a dry = 4.5-UPF i5 an unpigmented condensation polymer
i .ydan.oin, formaldehyde and mixed o and p
50 ivene sulfonamide formulated with phthalic

i .ydride.

-t
{

11



alitipo/oly. I 1V 97 TTIHIUITo WU PIVUULD V.UU1 ITILTTE (UV.UWWaa Uit Palou LURWJOT.
The plated board was rinsed in water, i mersed for 30 seconds in 20% aqueous fluor:

coating thi ckness of0s0Qin.idi6 hen khmersed i3 CBmMblcBtinGa (Ekof fidkobbrath 'shilFloH@S-Thro®) ar
lami nated to three CODE@Em.S‘J/sradft 8RRl LRSS, Wh| Bh12’¥ﬁiﬁﬁe§t6% 2610005 ifdh ®D1 mm) solder on
abrasive brush using apkies ohot roll lam nator. Each | am nated board was

i magew se exposed thr oughrha &8 Mlas rifised SHit WARE SR 16 g pRotbEdliyimeriddE résist was stripped from
exposure devi ce and deuvekd@Rd nethy@ng EHidride SoBrOCcessor (at 60 to [err] wth

20 psi spray pressurse) Ccané atippeaicpoaidads| spragel a,2b,pbi withi ahhdq0soe bfidbracaiScopgiee chioride s
devel oper sol vent. is 78-82E#edDainid Be. ten cHichpekindbine) s 180 1Fe(54.€8) adl ptodludaga solder pla
the foll ow ng rigorouscighiapatag. and et chi ng techni que. Plate and Etch

Procedure: Each board wagoi savkres ¢ flged Brdetehet deards inawhichDWhiR oyae otsd i teLrbsisy Hormulat
of [err] 9268 prepl at esteihingpesprred dutidg the pfdsdss4vhigh is & defeat ihdiceting thenpotentiah for underpiating.
flow ng water, imrersete deledBuerqbseves Rnthernialen pralr ecliedl doerds whigh imere rrepared trom the
mn or less to renove f@REMH OL"é:ISr"]P i nch copper, rinsed in water again,

i mersed in sulfuric aci dhe @lated hepiduyas HseR inhwateri isi@mgised fon ‘a’l"!@ﬁ.‘Pl'ﬁéo"é l_FM“s fuorc
pyrophosphat e heat i ng ‘%Ht”? ﬁ' g’ﬁ'l‘ MTBIPdh g cynatred tiglead (FO4Mfwprabprate golutipy, (Hi-hro®) an

m nutes to produce Q Eﬁ?ﬁ'ﬁ“”@’ﬁ? PP & ea AP deqeﬁ‘éOB‘I’ tie 0 Ylommysolder on
was rinsed in wat er conds in %a eou i

acid 25 solution, and the rg}g}’ L ho‘: GI%QFE ?“ '|h° Iven SOE Ioar:'z(?gﬁskfbyas stripped from
f1uoroborate sol ution ?%IThuﬂgt oardpivpa fed f ueou ar‘ng? %gﬂzop hloride s
anps/sq. cm) for 12 m,glgg)e@, b %IQQ, vv| e._ %’ho ,(fm r;ﬁ éf I, r'if Lﬁlﬁceaso

copper plated image., T r ns
phot opol yneri zed resi st was strl pped fromthe plated board u5| ng met hyl ene
chloride solvent. 30 gxaMpieestripped board was sprayed at 20 psi with an
aqueous ammoni acal copper——chtoride solution (pH 7.8-8.2) (MacDerm d Co.

Utra [err] Fine Line) aFol &bitdnt probddsdteOsiae n ﬁ\lcﬁghdﬁésdﬂnlﬁ{s%r&&%ﬁ% @ 'ie%léhtfor use |
pattern. For each o%o tiRropd pibitg addelcigcdesdiongar ds i n which MHP was used in
the resist fornulati on ceppsfer Sdaigniofion0eE Plep&6d Bisach Goatifiteha@h@ the Sliowiky CdinploSition:
a defect indicating the potential for underplating. In contrast 35 no
defects were observed for the plated and etched boards which were prepared
fromthe resist filmcontaining HS-UP. The plated board was rinsed in

water, is imersed for 1 mnute in 20% aqueous fl uoroboric acid sol ution,

and then imrersed in a conmercial tin/lead (60/40) fluoroborate solution

(H -[err]) and plated at 15 anps/sq. ft. (0.166 anps/sgq. cm for 15 m nutes
to deposit 0.0004 in. (0.01 nm solder on the copper 40 plated inage. The
board was rinsed with water and then the photopol yneri zed resi st was

stripped fromthe plated board usi ng 92% net hyl ene ahl ori de/ 8% net hanol

sol vent solution. The stripped board was sprayed at 30 psi with an agueous
ammoni acal copper chloride solution (pH 7.8-8.2) (MacDermd Co. Utra Etch
Fine Line) for 1 mnute at 130 F (54.4 C) to produce a solder plated 45
copper circuit pattern. EXAMPLE 6 Four sol vent processable 0.002 in thick
photoresist filnms were prepared and tested for use under very 50 rigorous

pl ating and etching conditions. A Master coating solution was prepared for
each coating having the follow ng Conposition: 56 12 EP0236950B1



IO Frittl 1 /O il WAl ool UyU ‘\Jl ‘U"U)

Coating Solution "Y" contains the ingredients of Master Solution 4 along with 51.01 g of
Mast er 4 Conposi ti onygl NEHEYE Hatcondensation olymer of hydantom formaldehyde and mixed o and p toluene s
Amount in grams 5  Polpydriiiel Wi e [EaMAN GRdeR DS (B! 4584d) 8kd 0/7694 @ictoria Biue Dye (C.. 42505).
et hyl met hacryl ate) (75/25Fodting)86i6Hdh "2t Sérfadist the Mgrd@ents’ SBmaster BBkl Ohiord! ARBIR1 g of
et hoxyl ated tri acryl at eshichli3\theZddRbensHtion polymer of hydantoin, formaldehyde andtehixed oEinB )l toluene s
M chl er' s ket one formulated with 1% Victoria Green Dye (C.l. 42000) and 0.8% Victoria Blue Dye (C.l. 42595).
1. 95 Benzophenone 10 Thesse coating solutions were coated, laminated exposed and developed as in Example
52. 05 4- Met hyl - 4-tri chltetedneingythe coppbraindsae dilating ardd etchvgy procedure of Example 5 along with a «
1.30 10 Tris- (4-di et lrgbrmricleldRidt matipg progeduteairethis plating procedure the copper is plated as in Exa
1.95 Leuco Cr yst al Vi olpdated panel is rinsed in water for 1 minute and then nickel plated in an acidic nickel sulfam
3.25 [err] (mxed o andsipg g gbrieandensity|of dhamperiisaquare feet for 15 minutes to produce nickel plating 0.000:
55. 69 p-Tol uene sul f%r i&e &iskal plated panel is then rinsed and immersed in a2 10% aqueous sulfuric acid both fo
0. 65 5- Chl or obenzot ri aZ'g§e8 again and then goid pited in a Orosene®999 gold plating bath at 83*F for 10 minutes

2.60 15 Pr opyI ene g| fereﬁuty ﬁfekohcsrnperéisw@fe foot. In evaluating the results of these tests a series of circuit boarc
142. 58 Met hyl ene chl or iPEpsessed for gach coting and each panel is given a numerical value from 0 to 5 depending on-

2274.07 Coating Soluti &A™ e eaﬁs e t %g‘:f‘gg? ﬁ% &9- N?rgm ush g% Qmerftammg

along with 0.52 ¢ Ofmv otdtﬁ? agf%a‘ or ﬁ’ ? \;eraaﬁval for e(slm %{anﬁso pta?]el rea%h 'a“g?:lgsn:
50 1g of HFS-UP of EX iGLH or egc oatm u

i ngredi ents of Master ution°4"a with 51.01 of HFS-BG which is the
condensati on pol yrer of hydant oi n, forrral dehyde and.{@Lf_e\yﬂ' o and p tol uene

sul fonam de fornmulatgd with 1% Brilliant G een Dye 42040) . Coating

Solution "Y" contains the ingredients of u44y4—4—aLenﬁru+-h 51.01
g of HFS-BGVB 25 which is the condensatid Corirg mer  ¢f CHyRBAL o CHNVAU

fornmal dehyde and mixed o and p tol uene sul ixpaye, |forggil afedqn thl 1%
Brilliant G een Dye (C |. 42040) and 0. 76/%xMrsiees i a|Bl ueo Dyd (228. #2595).
Coating Sol ution "Z"secontains the ingredijentHssetvbpst er1.BSol gtios 4 pl ong
with 51.01 g of HFS-VGVB which is the condemmaweum @olyner of bydan oi n,

f ormal dehyde and mi xed o and p tol uene suffomamde formtated—w 1T 1%

Victoria Geen Dye (C.I. \ﬁl?nggggep@llgg hp rc?s%aYbf to Luhe% f om all o §"cg us% 9/§)1-Pb Btmg iti
These coating sol uti onge el COLEDned L%p;arlz Qf Bnlllant
Exanple 5 and then t’ésgﬁgsdﬁ% %rct\ erft QP BES éd Wft E{ﬂf rhl.rﬂﬂ thgth b g Qf Victoria E
procedure of Exanpl e SyRloRf 88k this dah® RURINYE ‘nﬁﬂﬁ mér? R0 prs r p%s rsz hﬁ!ﬂr the rr
procedure. In this platirag@loflPcelli Sudihg copper is plated as in

the plated panel is rinsed in water for 1 mnute and then nickel plated |n

an acidic nickel sulfamate solution using a current density of 30
anpers/square feet for 15 mnutes to produce nickel fl ating 0.0003 inch
thick. 35 The nickel plated panel is then rinsed and imersed in a 10%
aqueous sul furic acid both for 1 mnute, rinsed again and then gold pited
inaerr] gold plating bath at 83 F for 10 mnutes at a current density of
10 anpers/square foot. In evaluating the results of these tests a series of
circuit board panels are processed for each coting and each panel is given
a nunerical value fromO to 5 dependi ng on whether the panel has no
defects, e.g., "0", nonfunctional defects, e.g., 1, 2 and 3 (such as copper
staining) which still 40 produce acceptable circuit board or functional
defects, e.g., 4 and 5, such as underplating and shorts which disqualify

t he board for use. The average value for each series of panels for each
type of plating is given in Table VIII for each coating. TABLE VIII 45
Coati ng Cu/ Sn- Pb Cu/ N / Au W HFS- UP) 3.3 4.2

X( HFS- BG 2.0 2.25 so

Y( HFS- BGVB) 1.3 0.8




4. Ine process of Claum 1 wherem Ne conuarisadon Polyiiol 15 1UTTITOU U Ty ainuis, et

Z( HFS- VGVB) 3 toluene ?'fnn °|el e accept abl e boards can be obtai ned

fromall of the coaf NGS THs bags Y Rl PnBrei ke Endénsdtisn Etllﬁtﬂa'? istgrgdbnt S Loncentration in a

results are obtained usiyg :&%ﬁem&ag.\mh@ TBsivd @jeRUl ated in the presence
of Brilliant Green Dye and sone inpfrovenent is obtained with polyners

fornulated in the presgnggy Bfocdls s Qalrd 1BIHeRIRME/ RhcoMrftbP sl in dGaRgNrom Nit6 10% by wei
same trend of inproyemenbndissedits® apdresent for panel s prepared under the

nore severe conditions of Cu/Ni/Au plating. 13 EP 0 236 950 B1 Clains 1.
Process for formng a phoh@prsésto Wb 1Swksdin Hiseconcxpétios ii1th & hanges tfreps2 of 6% by wei
(a) lamnating to said syhsdsesditee ays0ol i d photosensitive filmlayer which is

phot opol yneri zable or 5 phot ocr ossl i nkabl e, (b) inagew se exposing

said | ayer to actinisc & adhaprogs of(ci)m i ehevein higden ircprgrestdn tha peaiosensitiveslayel. | ayer

to formresist areas, (d) treating the areas of the substrate which are
unprotected by said resi Ste erpeasofaidrnemhgin évéﬂllwswlndhwwfqnﬂt“@ yP- by

depositing a material onto said substrate areas, and 1 rem)v
the resist areas fromhdhsaiesesatf el Hev FiSy 19 esqagepsay ?J'Hg'c ° p'°s°"°e
(1) pol ynerizabl e of cr o§¥TRriska BT EanEEe ‘t?&@;)"%@&ﬁ?f‘é‘f 8208?) 'ﬁ&‘j"a

(2) radiation sen5|t|ve free radical generatin B oi pi tiafo

phot oi niti ator system’ cﬁﬁ‘?%fe‘feé? PR | hvRerelt ‘"gﬁ%’d'g Hiﬁ?"bg'gﬁ%&ti{/ag%ayer
contains an additive th rease adhesion of said 15 phot osensi tive
| ayer to said substrat e"e" FH°8Hdi ti ve bei ng condensation pol ymer formed

form formal - dEhyde an1d tPOl ué:éne ,;S4H|:-f .O';!ae Slgrege sﬁ# &n Bsté{do%}enﬁﬂ (35 étapes de :
hydantoin. 2. The pr Ocess tefi ! taqe s@ﬂa b %o&é?\ &ids ab 'mm’pr%!séﬁg% qliSest photopoly
formed froma triazine, ﬁg@% uene sul fonamd

process of claiml Whefe' n(bs 2 olitoh @ lme .rﬁadz%b%%erk%ucnéauli@eadawacaemuef

claim 1 wherein theg,condengaliildQe¥ Bis hoh dxPdsBBCel oo PBEQbrier des zones de réserve
f ormal dehyde and t ol uene S [rRRABI U soh8s &u subBtRit BYi M6 861t p&Y pret@espdr cek18dnes de réserve
the condensation pol yner i gtaRlfdatzuitiratdsol @ACARPSY Elni rifériausud césaione delsostral, &

to 25% by wei ght of the ph@}@m@siddeY oey@réserda duldabstiat,ocess of claim 1
wherein the concentrati O dochephfcseadigecdpanant : t 0 10% by wei ght of the 30

phot osensitive |ayes. 7. Theuptopessnsafureddtaiémalemeinepolyimérisahie oo citicwlabler eit | on

Is in arange from2 to 6%2 hbyoweiirflateuodu trheysiime tbeteinitiataur vensiblgyiene r@fiatiorggénérant de
The process of claim1 whelteesn bi nder is present in the photosensitive

|l ayer. 9. The process of cwharngs In whereicettehtonehsr Photysenible ppntiept ynhadditif pour améliorer 'adh
phot osensitive layer. 10. The process of claim 1 wherein the condensation
polynr is formulated in the presence of a dye 40 t4conprising Brilliant

G een (C.. 42040), Victoria Geen (C. 1. 42000) and Victoria Blue. 11. The
process of claim 10 wherein the dye is Brilliant Geen (C 1. 42040).

Revendi cati ons 415
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1. Proc6dd pour fogmesel Lb HrocBROLNESRI Winibdtion 1, 34H3SIbAUBL 1eC pulMiRd a8 tconddBsation est fi
6t apes de: (a) feuill et apréeensdlbruf ol Sofigbnabl IbiNEt BaAKARE. 1542040)de Ut Victbra (C. 1. 42000)
phot osensi bl e qui est pheicepoicynGedesabl e ou photordticul able. (b)

exposition selon une image de cette couche a une radi ation actini que, 50

(c) elimnation des zadnese potédéxpanie severalicatinticdans et leppolarant est Inwert Bedant (C. 1. 42040).
zones de reserve, (®) traiternent des cones du substrat qui ne sont pas

pr ot egees par ces zondateanspdieha/es, soit par attaque de ce susk trat, soit

par depot d'un mat~riau sur ces zones de substrat, et (e) 6limnation des

zones de r6serve du sulosVerdghren zy Qﬂ@u’gH@%W%@ﬁﬁsﬁptﬂ'@"ﬁﬂwﬁéﬁﬁ‘fﬁ“ﬂ%@e Schritte:

(1) un conpose insature 6t ﬁmm-mremtfesmu-ymnﬂgﬁﬁm Figsehicht. dig| PhptpRolymetisierbar oder
(2) un photoinitiat®ur ou 7RO WHESFHBTEY niti at eur sensi bl e a une

radi ati on g~nerant des radﬁbb%ﬁ? Weljfﬁr%%‘f"‘%‘ dor ﬁ?f‘tcﬂ?’P'érﬂ‘"WFhE'os" eezuco che
photosensi bl e contient un %) eﬁzg%iﬁgm%%%m;fm ?I?th%hedfe (it Fg relche gesc tzt sind,
236 950 B urch en bs ats dT ur L e mes aenals uf die ubstratberelche
phot osensi bl e a ce subst ra Aéf §a§f Ist erelghéh/om s@% ?ﬁe? Condensa

forme a partir de T rrral i emp”n |c e? onar‘n de et d une tri a2| ne

ou de | hydantome. 2. Le p(l’1 &fé the%g ddr ‘?%%era ﬁ\gllar%?:h%ngegﬂrb?e ‘Jlé?ﬂ%hg, ufd

pol ymere de condensation e s'}@hl I|c n freie R |kulg%rzgudeﬁge’n%otoﬂﬁator oder ein Phc

f or mal déhyde et de tol uene onam e . Le procedd suivant |a

revendication 1, dags | egéb@‘ch'g@ke@mﬁﬂe@ﬁﬂeﬂ%a@%te cRteMBANBREhE & chidht et AR RRHR, um die Adt
suivant |a revendicati ONjichtemffdficnb® 8Nt biftn BRASWETEA SteilRmT AEBEE 8RN o Hondensationspe
forme a partir o0 d" hatilgt b Rdamaiddeyd wha MBluslaUmytiaricedowdntwedidd @iém Triazin oder Hydantoir
sul fonam de. 5. Le procede suivant |la revendication 1, dans |equel le

pol ynere de condensat i20nveshrep hehettspredh 1 Rebd @RS Retidemshtiodspolitel Geblidd Bt ale dheb Triazi
a 25% en poids de |a couadwd photonsramhdie. 15 6. Le proc6de suivant |a

revendi cation 1, dans lequel |a concentration est de |'ordre de 1 a 10% en

poi ds de | a couche ph@t o¥efasietrhah A?isprdsmpmme@eﬁta;in\l‘éﬂfﬁmid @ revendi cation 1,
dans |oquel la concentration est de |'ordre de 2 A 6% en poids de |a couche
phot osensi bl e. 20 8. l4e Mertabeeieacsuinsrayeh 1| worebkasdefiseiarspabimer, oliisalst|ay Hedanigi. Formaic
liant est present dans | &odsyémmamighot osensible. 9. Le procdde suivant |a
revendi cation 1, dans Ieguel un liant est absent de |a couche

phot osensi bl e. 25 10. 5Le"ylEBeRaeehsAmragh t+ o8 day Epngersatiqnenelymer i giner Kenggrijation im Be
le pol ynbre de condensat P H'ségtﬁe‘f’of"ﬁﬁl'B"‘%’prBF'EE‘?é‘n‘?‘FE'CH'"ﬂ'ﬁa’t‘,’B’f 5% ant

conprenant le Vert Brillant (C. 1. 42040), le Vert Victoria (C. 1. 42000)
et le Bleu Victoria (C. 1. 42595). 11. Le proced6 swsvant ia revendication
1, dans lequel le colorant est le Vert Brillant (C. 1. 42040). 30

Pat ent ansprUche 1. Verfahren zur Bil dung ei nes Photoresists auf einem
Substrat, unfassend die Schritte: (a) Lam nieren einer festen

i chtenpfindlichen Filnschicht, die photopol ynerisierbar oder photover- 35
net zbar ist, auf das Substrat, (b) abbil dweises Belichten der Schicht mt
aktini scher Strahlung. (c) Ablosen der unbelichteten Bereiche der Schicht,
um Resi st berei che zu bil den



(d) Behandei n der Sypstratbereiche, die nicht durch die Resistbereiche
geschUt zt sind, entweder durch Atzen des Substrats odor durch Abschei den
ei nes Materials auf die Substratbereiche, und - 40 (e) Abl osen der
Resi st berei che vom Substrat, wobei die |ichtenpfindliche Schicht unfaOt:
(1) eine polynerisierbare oder vernetzbare ethyl enisch ungesattigte

Ver bi ndung, und (2) sei nen strahl ungsenpfindlichen, freie Radikal e

er zeugenden Photoinitiator odor ein Photoinitiator- system 45 dadur ch
gekennzei chnet, daO die lichtenpfindliche Schicht ein Additiv enthalt, um
di e Adhasion der lichtenpfindlichen Schicht zum Substrat zu steigern, wobei
das Additiv ein Kondensationspolyner ist, gebildet aus Formal dehyd und

Tol uol sul fonam d so¥i e entweder einem Triazin oder Hydantoin. 2. Verfahren
nach Anspruch 1, wobei das Kondensati onspol ymer gebildet ist aus ei nem
Triazin, Formal- 50 dehyd und Tol uol sul fonam d. 3. Verfahren nach
Anspruch 1. wobei das Triazin Melamn ist. 4. Verfahren nach AnsprUch 1.
wobei Kondensationsgglyner gebi | det i st aus Hydantoin, Formal dehyd und 55
Tol uol sul fonam d. 57 Verfahren nach Anspruch 1, wobei das

Kondensati onspol ymer in einer Konzentration imBereich von 0.5 bis 25
Gew. - % der lichtenpfindlichen Schicht vorhanden ist. 15 *C L S
* 6. Verfahren nach Anspruch 1, wobei die Konzentration i mBereich von 1
bis 10 Gew. -% der |j,chtenpfind- |ichen Schicht liegt. 7. Verfahren nach
Anspruch 1, wobei die Konzentration imBereich von 2 bis 6 Gew. -% der
lichtenpfindli- 5 chen Schicht liegt. 8 Verfahren nach Anspruch 1,
wobei in der |ichtenpfindlichen Schicht ein Bindemttel vorhanden ist. 9.
Verfahren nach Anspruch 1, wobei in der lichtenpfindlichen Schicht kein
Bindem ttel vorhanden ist. to 10. Verfahren nach Anspruch 1, wobei das
Kondensati onspol ynmer zubereitet wird in Gegenwart eines Farbstoffs
unfassend Brilliantgrin (C 1. 42040), Victoriagrin (C . 42000) und
Victoriablau. 11. Verfahren nach Anspruch 10, wobei das

Kondensati onspol ymer Brilliantgrun (C. 1. 42040) ist. 15 25 30 35 45 50 55
16 55

16



