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TH CK FI LM RESI STS FI ELD OF | NVENTI ON The present
invention relates to a light-sensitive photoresi st

wEMReRLE on especi al |y useful for imagi ng thigkyifs2b08R02593
In sonme instances, the photoresist filmhas a

thi ckness greater than 2 mm (mcrons). The invention
further provides for a process for coating and i magi ng
the light-sensitive conposition of this invention.
BACKGROUND OF THE | NWEDAIFOMPHoBI&TSsi st conposi ti ons
are used in mcrolithography processes for making

m niaturized el ectronic conponents such as in the

FIEabrOE#tVBNTOONConput er chips and integrated circuits.
Generally, in these processes, a coating of filmof a
phot oresi st conposition is first applied to a

subsiahiesaRE RUbMon /MBS & aSIIdh't BeRsiAS Photorssist ddMiposition

maki ng i ntegrated circuits. The coated substrate is
esneeuallbaﬁewl @ imagingr tick fims. Hoseeatinstanesse the phetasesist film

i Sndten el A dnai S0, raE R Soh At dipidt o a

pl‘éU@S:ﬁ@t @@hﬂr@ & iRy ey e sighBsdrsitiveecantpdsititinadfi this.invidmtien.
radi ati on exposure causes a chemi cal transformation in
the exposed areas of the coated surface. Visible

BACR@RO&NU@F'T@E‘*FNWEM@N ght, electron beam and X-ray

radiant energy are radiation types commonly used today
in mcrolithographic processes. After this inmge-w se

EXPOSUL ek ‘?r?&;sﬁ P§UQI%”?E§ 1S i&%ﬂith%gdﬁh{yﬂg?mteﬁges for

developer o1 G dirssorve and Fenov
maajdgatmmammpdseléctnomt heorapengyds eslicir exss inf thieh éa@rﬁaﬂied of

surface .of t esubtrate ret Ly
CHRMEF 1PS ENEOREUANY Slrlitsn CEREr s o s arerocs. a coating
ofPRFT &f ¥ ?h%réé@lgcorﬂﬁlﬁ:mldﬁ\e@&trétvzﬂspﬁ@fjhb@sl@tblfﬁtaté @satsfial, such
COITpOSI I ONsS are exposed i mage-wi se to radi ati on,

t he
agshigan graferseuseds fast meblﬁﬁdgieeréaﬁd Siigdedl e cepied subsirate is
then baked to evaporate any solvent in the photoresist composition and to fix the

coating onto the substrate. The baked coated surface of the substrate is next

subjected to an image-wise exposure to radiation.

This radiation exposure causes a chemical transformation in the exposed
areas of the coated surface. Visible light, ultraviolet (UV) light, electron beam and
X-ray radiant energy are radiation types commonly used today in
microlithographic processes. After this image-wise exposure, the coated
substrate is treated with a developer solution to dissolve and remove either the

radiation-exposed or the unexposed areas of the coated surface of the substrate.

There are two types of photoresist compositions, negative-working and
positive-working. When negative-working photoresist compositions are exposed
image-wise to radiation, the areas of the resist composition exposed to the

radiation become less soluble to a developer solution (e.g. a cross-linking
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radi ati on becone | ess soluble to a devel oper solution

(e.g. a cross-linkingreaction occurs) while the
wap@zpesed areas of the photoresi st coating rer@l/IB2008/002593

relatively soluble in such a solution. Thus, treatnent

of an exposed negativeworking resist with a devel oper

causes renoval of the non-exposed areas of the

phot oresi st coating and the creation of a negative
rebORge ob(fUr?"l le]ﬂ@ah% mmlexﬂ'dimmsb;t?asn@fomer pingoresit Toatng remain

ortion of the upderlyin strate surface on ich ..

refafiuely e dn such BT o s eRIBGEE CLAN eXpestd Negative-
wEKIMRY rebRDWith WEsVeRper (chMSe s \Riid R of I Rére8kSdsed areas of the

conpositions are exposed inmage-w se to radiation,
phateresisheeatingodnd the grpatias eka siegabmiviags iprihe cpatingl thereby
u&c%@e:rir?gghat?és?ﬂ%db&ﬁ"%w of thé uﬁ%plﬂhg stu?sfrgt% YREIOHE Irwt]ich the

solation (€.g. 'a rearrangenent’ reaction occurs) while
pHdtoresisbc@aposition wapdspdsitesirai n rel atively insoluble to

t he devel oper solution. Thus, treatnment of an exposed

posi ti vewor ki ng photoresist with the devel oper causes

r eny@ith@othdiengd) afash posiave-Rorkifg phoRirésist édrdpbsitons are
creation of a positive image in the Photoresist

exposed rifadagpe, to dagdiadiphe thqssr aiegs @ thenBhefRersistygargposition

expolsh e ?étﬁét%ebéc%rﬁlé‘ﬁﬂ?fﬁfs%ﬂ;blﬁd e G&Vetots WIRRIFERLG. a
peration, the now partially unprotected substrate may

rebrangemeridreactidn acauplswhite thoseciteas nobexpased, replais relatively

; , h | . | : ! —
nfESE o lne B veee Canllioft 1Rl e ERRR" ST REBPEFE dditve-
w?ﬁﬁig pﬂg)t?@%{slt W\Aﬁg\ftﬁd déﬁébpﬁr ?aw&éspmiial ofltre at;:_tﬁlsledcéreas of
thp Eraiiig aad D FispURL LA PLRREP MERe T BRENGTES St eealings Again,
a HESrRNBUrR6R OF fHe RATNG STBYRR JUpRRY SsutdveRay.a

stripplng operation, | €aving a patterned substrate
surface. In sone instances, it is desirable to heat

tre T i Si WA . af
S SBAR  RRSIIE U oS Bl st
mapbedrated tvith adiubstraie-¢toharmtesolutobar plasmag gasest orivave metal or

mtp[?qi ggﬁﬁgéiiégaé&s%d Pnaﬁ!teesrp%%%s% ft#é: gl%s?r%\te \?Vnge fhd p‘)’hacftgrresist
coating was removed during development. The areas of the substrate where the
photoresist coating still remains are protected. Later, the remaining areas of the
photoresist coating may be removed during a stripping operation, leaving a
patterned substrate surface. In some instances, it is desirable to heat treat the
remaining photoresist layer, after the development step and before the etching

step, to increase its adhesion to the underlying substrate.

In the manufacture of patterned structures, such as wafer level packaging,
electrochemical deposition of electrical interconnects has been used as the
density of the interconnects increases. For example, see Solomon,
Electrochemically Deposited Solder Bumps for Wafer-Level Packaging,

Packaging/Assembly, Solid State Technology. Gold bumps, copper posts and
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el ectrochem cal deposition of electrical interconnects
has been used as the density of the interconnects

w0 p@peawes. For exanpl e, see Sol onon, El ectr ocheniBa0d/002593
Deposi ted Sol der Bunps for Wafer-Level Packaging,
Packagi ng/ Assenbly, Solid State Technol ogy. Gol d
bunps, copper posts andcopper wires for redistribution
in wafer | evel packaging require a resist nold that is

cdpple€ wires €6t reditdib aidntin wabsmievél ackagihg n‘eqleure atresist molelsthat
in advanced |nterconngc%ﬁL ech oI o i es.

is|lgige elechpplated 1o tosmctpe 4 {q{gs Hh aggqrgﬁdslpgerconnect
te#:‘ﬁr%io i8s.Hife I‘é&Wr@ﬁFé”lérS}ghl@f( céhiparédto traystictoreBrtdused

eature size and resist thickness are typically in the
inrthadé roanwaniwing of ouitingh layeys: Reth Wagﬁe%aﬂd regislolickness

arl rt?/ﬁlﬁ%l p%h %krré?lﬁstéf(%gh{]?o $66 S NQY fhdt hi aQeéétq'Ef?@éj resist

Or esi Vi ces nuf acture use as
thmknészeﬂoembrstchHWtaltc bk patteiniedds thad pbotoseslszer y thick
photoresist filnms to define the conponents of the

machi ne. SUMMARY OF THE | NVENTI ON A phot or esi st

co ”@éhéésomahﬁfd%hﬁéd dedusEs rrh@tdé@ecﬁroh@dhﬁnban d&l”chlnes also
selected fromthe I?roup consi sting of 1) a reacti

ugsr au hick phoferesist filme tadefinectbe &Pnum@sflhi gidbe ma
(i) a polyner conprising substituted or unsubstituted
hydr oxystyrene and acrylate, nethacrylate or a mxture
SUMMARY IQF #HENINMVEYTHI&EN vyl at e, the acryl ate and/ or
nmet hacryl ate being protected by an acid | abile group
that requires a high activation energy for debl ocking,

and £ iphptoresioNEsHpskitic Bopredided woniprisinya resihainderdsetected
unsubst ituted or substituted heteroalicyclic; (2) a
fromhe SR ARMRINI%r med in the absence of a catal yst

(1??} H3Efb o\" R)od%cf‘fﬁfmeakin R ¥P&dnceldtia cataRBt BeH: a polymer

onpoun avi ng to 7 phenolic groups,” and (iii) a
caroprisingd ssibstittesti for onunsubsiiiyledet hydroxyielyrgne and acrylate,

meth: %p)ﬁ:gt'et 5F &9 nRkiupd Rt t AR ahEt RERRICHING! ithe acrylate and/or

methacrylate being protected by an acid labile group that requires a high
activation energy for deblocking, and (ii) a compound selected from a vinyl ether
and an unsubstituted or substituted heteroalicyclic;

(2) a reaction product formed in the absence of a catalyst between (i) a novolak
polymer, (i) a polyhydroxy compound having 2 to 7 phenolic groups, and (iii) a
compound selected from a vinyl ether and an unsubstituted or substituted
heteroalicyclic;

(3) a reaction product formed in the absence of a catalyst between (i) a novolak
polymer, (i) a polymer comprising substituted or unsubstituted hydroxystyrene
and acrylate, methacrylate or a mixture of acrylate and methacrylate, the acrylate
and/or methacrylate being protected by an acid labile group that requires a high
activation energy for deblocking, and (iii) a compound selected from a vinyl ether

and an unsubstituted or substituted heteroalicyclic;
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(3) a reaction product fornmed in the absence of a

catal yst between (i) a novol ak polyner, (ii) a polyner
W@ o09poiwbng substituted or unsubstituted hydr oORGBIB20E®2593

and acrylate, nethacrylate or a mxture of acrylate

and net hacryl ate, the acrylate and/or nethacryl ate

bei ng protected by an acid labile group that requires

a high activation energy for deblocking, and (iii) a

(4F ATRAKOEE %ﬁf'(gcé a@atticnmprodicnhytbrrédian thedalsgence of a catalyst
unsubsti t ut or substit ut ed h&%eroal icyclic;,(

betwaenr(@) @ npyglals nobarer dR) §r BANBYITXY HOHA RaunpAvig 2 to 7
h%&%ﬁ@‘ig ll%%y%rox 8) ¥ lo Wﬁ&nsélééteé fRMObatinPO MR and an

conpound having 2 to 7 phenolic
ungubsttstedared substwtednbewl@wl@ctam flilora AWM cormijsing

su§ﬁﬁtu?r}1 ;é#gﬁjrgsijl &e%d h9d 1o ggﬁgéntéeﬂ%ﬁg %ker%lﬁfaeo AefdtiGte or a

miiLFe bsft adrylagsl dfn;ddmﬂwwmeneharaﬂ:rﬁmyhnwer methacrylate being
met hacrgl ate orlj?g)"m xture of acr

PrRCIRE PY| it @O DGR, 3k AU, REDr GPYELOB S TRIGY for

debifikife @Aqby an acid labile group that requires a high
activation energy for debl ocking; and (5) a mxture of

(5119 naxtué%tgtfl(nt)napﬁeéatm prefuat formed He thgsabrancgs oha catalyst
oA SPHGER SRl B BEVRRUT ol naun 2 0 7
premdli¢ ajroaps oapd Uicll & eosgosddf ﬁejactadvfmml aevingt ethat and an
t ut (i . .
S ale o st BRlsodliohflic thre ARYIERY Eplriristqs' dudtitutea

rhmﬁéwﬁhw ernwr@fy@ W@r‘ié”aﬁideacmﬁtbamﬁe)thamﬂatﬂ cﬂ m xibaoe of
acryl ate and nethacryl ate, the acr a}te an
aq@ateaemq/mae@awhamg the acad@f@darwome&ﬁcav B0 g%fe'@ﬁted by
(i SN,
ar, A6t 55, 665 el g dcAUaie ot or SN, B (i)
a novqlaksistdistlosath al so contain a photoacid generator as
wel|l as a base. A coated substrate having thereon a
coating | ayer of the photoresist conposition herein, a
met hask pRGtofeyisti cugnpositiont caresisst corthined phobepeid generator as

well as a base. A coated substrate having thereon a coating layer of the
photoresist composition herein, a method for forming a photoresist relief image
on a substrate using the photoresist composition herein, as well as the use of
the photoresist composition herein for forming a relief image on a substrate are

also disclosed.
DETAILED DESCRIPTION OF THE INVENTION

A photoresist composition is provided comprising a resin binder selected
from the group consisting of
(1) a reaction product formed in the absence of a catalyst between (i) a polymer
comprising substituted or unsubstituted hydroxystyrene and acrylate,

methacrylate or a mixture of acrylate and methacrylate, the acrylate and/or
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on a substrate using the photoresist conposition
herein, as well as the use of the photoresist

W@ oovpogicsti on herein for formng a relief | nagePONIBR008/002593
substrate are al so disclosed. DETAI LED DESCRI PTI ON OF
THE | NVENTI ON A phot oresi st conposition is provided
conprising a resin binder selected fromthe group
consisting of (1) a reaction product forned in the

m@thgenylme theé@g ¢ﬁd>lebt>eﬁt bjoem/va(daidhKag)le agrpop ythet requinesi aiadigh
substitute r tit t d .
eSSt SABRL oA % B ST LUE0: 838 o gyt e

antBAiasdupstuted bh&&ﬁf&é@h&e@dﬁ%%li@t hacryl ate bei ng
(2£r0t ected by an acid labile group that requires a

agraction pradueiformed iy theoabsease & 1 eajalyahbetneen (B a novolak

oot 405 BEVATAERy cpRiPofnd ¥ing®? 8517 HERGRE groups, and i a
Cmﬂoselpctedu tront ar nipgll ietherhand bare nnsubstitatada sl gt@ﬁtltuted

i) a novol ak polyner, (ii) a polyhydroxy
heg mﬁ‘f)’ﬁktéhaw ng 2 to 7 phenolic groups, and (iii) a

3parf§52¢tm srolast feeméd ainthe atvderkce &3 Recatanyst Bétween (i) a novolak
unsubstituted or substitut ed het er oal i c%?

qu)é‘&%rt (Bna pahaner comPHER iSHPEEteg, Qb HRSY t'“étee' di&'él)f%{stwe"e
and: néé?ﬁi% HéthQ%rgﬁYé)blag gﬁﬂhb@"&racr&lhie) arft RiehiydBYlate, the acrylate

I'sin titute unsubsti t ut ed hydroxystyrene
ara¥ar raethﬁxbewaie beindhprotgdted by @n acidilahilergroup thatrrgneires a high

o QIR PBEI A oAl FEEANTL EoPRAPE AR Sy e
ardl dn ghBLgﬁtltlﬂéﬂ bosubsn&ngryhémroalebblmx;kl ng, and (iii) a
conpaun

| ected f d
(a8 as ARG o o) 6 226Ut reRusy TRated g gy aPrence gf a,catalyst
betvEEMT(8) & nbldlak ﬁcﬂﬂﬁéﬂ QB R Bgyﬁgd&&{/ r&iﬁ'npdhrt&ﬁaww 21t 7

absence of a catal yst between a novol ak_ pol yne
pheplie. gFoughyandxiy) coeespeyndaselaged fremy apr«réwbﬁﬂaer and an

ur%%ﬁglgﬁteda%q GOpstRucQMRBINGAIRGLIRE e (P 2pdiim¥l &hiSfising
substituted or unsubstituted hydroxystyrene and acrylate, methacrylate or a
mixture of acrylate and methacrylate, the acrylate and/or methacrylate being
protected by an -acid labile group that requires a high activation energy for
deblocking; and

(5) a mixture of (i) a reaction product formed in the absence of a catalyst
between (a) a novolak polymer, (b) a polyhydroxy compound having 2 to 7
phenolic groups, and (c) a compound selected from a vinyl ether and an
unsubstituted or substituted heteroalicyclic, (ii) a polymer comprising substituted
or unsubstituted hydroxystyrene and acrylate, methacrylate or a mixture of
acrylate and methacrylate, the acrylate and/or methacrylate being protected by
an acid labile group that requires a high activation energy for deblocking, and (iii)

a novolak is disclosed.



10

16

20

25

30

unsubstituted or substituted heteroalicyclic and (ii)

a pol ynmer conprising substituted or unsubstituted
whyapoxest yr ene and acryl ate, nethacryl ate or BCTIBeDO(®2593

of acrylate and nethacrylate, the acryl ate and/ or

nmet hacryl ate being protected by an acid | abile group

that requires a high activation energy for debl ocking;

and (5) a mxture of (i) a reaction product forned in

t he Tabsgstivteresfst @oniositipa tcanealso eronfaih s photoalcimk generator as

| ymer, (b | yh d having 2 to 7
wailgh ot st bipebataolrale FRNPOUMErest a foatng dfeg of the

ph¥tdrésisEedRposgifich ABreiiSd hfdthddl t&tkofhingld phbidiéSist relief image
het eroal i cycl i g %I i) a polyner conprising substituted
e P

onct subsltaie usingtt ptpresistsroprasdtionnieratty 38 web as the use of the
a;. i Aacryl P
orHREC SPRFBsRpnandiel 1P ALY ARdeRE ek e, on
supstodtecredidoydiscloserd. d | abil e group that requires a high
activation energy for deblocking, and (iii) a novol ak
i s disclosed. The photoresi st conposition can al so

contrakhiskREK Sfac behtigTiimdbahed by Wee pha®résistasenpdsition can
coated substrate hawrgﬁg) thereon a coating |la of the

er

beppaterethan 2cumpdBiarens) Wik ephotomsigttiiog aprthickr ag @POaum
r : e

(A 8303 ima Bl ohrd PGS bR P PGt ims

ont bevgrhbtypress otk substrgies,i tar cexameplej copper Sabstiatgs aequiring an

hot oresi st reli.ef |mage on supstrate are also .
asPPC{RS & Oromer i Raseeqialo B8 fror o i Rewidgy of the
phbltfteSiBOptfern). St conposition can be greater than 2 mm

(mcrons) with photoresist filnms as thick as 200 nm

(mcrons) being imaged. The photoresist is useful for

i m@hgg{]g@?&%@ﬁhgtmgbéﬁér%} Sfydth cbzv?%ﬁeﬁlf of the polymer

substra exanp copper- substrates requiring
pravides pease rsalitlityf tqr thet gpolyrhean B (the prasistr goinpositionhelhe

hy[:l%)gygtypgneh%' ézljl?ttabfyoth\(’avI pdatrg o?fmétgelsgllﬂgf’ %F\SSéa?\t bd ghf}&ftﬂt)ed with
various substituents which do not interfere with the lithographic utility of the
polymer such as halogens, methoxy, or lower alkyl (e.g. methyl or ethyl). a-

methyl hydroxystyrene can also be used in the polymer herein.

The acrylate or methacrylate monomer or oligomer component of the
polymer provides acid sensitivity to the polymer. The ester group of the acrylate
or the methacrylate is an acid labile group which inhibits the dissolution of the
polymer in alkaline developer or polar solvent. The ester group is cleaved by a
photoacid generator and/or a post exposure bake and it is converted from a
dissolution inhibiting ester to a base soluble organic acid functionality thereby
enabling image development of the composition. The acrylate or methacrylate
can be provided with a variety of t-butylester or other ester groups which are well
known to the skilled artisan which contain a secondary or tertiary carbon atom

next to the oxygen atom of the ester bond, which can also be described as an
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The hydroxystyrene nononer or oligonmer conponent of
t he pol yner provides base solubility to the polyner in

W b@9nessst conposition. The hydroxystyrene i sSPGUiB2a68/002593
the para or neta isomer and can be substituted with
various substituents which do not interfere wth the
l'ithographic utility of the polynmer such as hal ogens,
nmet hoxy, or lower alkyl (e.g. methyl or ethyl) a-

acitElabid gy way sdquires & ﬁ@ﬁeﬁh@tﬁ/aben wherhyi for idedlgekingrthan an
herein. The acrylate or net hacryl at e nononer

aceldl Gete:  AoaighbERAPSHERT [FRNGAPURS: tRt deizcR dow activation
enﬁfgﬁ/;rc}r' éﬂlé{cl&ﬁbet r\§3|ﬁgcéﬁffrlabﬂ-5h§rd?x§ts%agrh%\%8 #higih ctivation

ate or th ate 1S an acid | abile group
enatgycwoildrproverst mlaedeizlcmmwoi tm atfrylates pethagetlatenor mixtures

b S R b Rh Sl e SR B an

achjidRes tethdvndateqofl al iixtrecthonedf weith \ﬁnylmtaendlnsli;\elattsenne of a
inhibiting ester to a pbase sol ubl e organic

calaRbe PIMAING y2 FHRIECHADEN RO 1oAY (o 9% 1 B RorBpositions

debBfPRBRH. TN usd be aalff‘d’[éfl#/s?tt\ﬁo@ﬂ cFBEE RS YcAllfte CAtiRRrylate
provided wth a variety of t-butylester or ‘other ester

or gnixtyses wherenf & dereme defjapkadydutieg dhe Ireactions tregdHng in an
unWé'nf%gieﬂ%HE@tj n a Secondary or terti ary car bon at om next

oxygéen atom of the ester bond, which can al so
be descri bed as anacid | abile group that requires a

hi g actlvatlon for bI ki t tal.

groﬁge AER? éﬁ"eérﬁ?ﬁée}éqqéma@iaa gbi%l?%sagrg(augan %ﬁggﬁ]ﬁ rHdical
cobSQHernQaﬁbr{ fHWiBRt FandbmOdoponRhans. For eideﬁhbl@C kbog! mdshagylate

acid | abile groups that have a high activation energt{lrene

capdgl @pqﬂlséwmeq Wih ﬂéBrteeﬁuwyearbpﬁwomtweaﬁéa hydroxy
pr&?j Fﬁl‘:ﬁ%hﬁﬁmgr\ﬁﬁh ghfﬁ u%ﬁt LH?—)‘?I"T\%PEIeQVéQé‘Sr hie 48 élQBf the

e poly conprl ydr oxystyrene and acry
t- hmxvaanbphwt grouprtodom myobomwe@e/t-mm mtm@qryletampqumer

t se e of .a cat.a [ S
or 37 BT S8 Mo BN ThenBEy 0 Badiy Selon wi
flubgaEe! nmteTh@um;e @cemw@wedrmstusmbdlymaedt hmth acrylate or
acryl ate, methacryl ate or mxtureé thereof to

elBBH B CCANFIPNG LRBYENEHEoR. TGS A GTopeRat an Srevated

temperature of about 50° to 100°C. with the ester monomer in a suitable solvent
such as toluene or THF, along with a small amount of a free radical catalyst such
as benzoyl peroxide. The product polymer poly(acetoxystyrene-co-acrylate) is
then deacylated with mild base (e.g. dimethylaminopyridine, ammonium
hydroxide, carbonate or bicarbonate) in a nonagueous solvent such as an
alcohol solvent (methanol or propanol) to form the hydroxystyrene/acrylate
copolymer. Alternatively, the hydroxystyrene/acrylate or methacrylate copolymer

can be a block copolymer.

The copolymer can contain the hydroxystyrene unit in the range of 50 to
90 mol%, depending on the desired dissolution rate/sensitivity. The copolymer

typically has a number-average molecular weight (relative to polystyrene
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unwant ed product. The copol ymer used herein can be

prepared by standard radical copolynerization to yield
wo anvdomeesppol yners. For exanple, t-butyl nmethaPCyiBDes/002593

can be copol ynerized with (i)

p-tert-butoxycarbonyl oxystyrene (a hydroxystyrene

precursor nononer) w th subsequent thermal cleavage or

m | d aci dolysis of the t-butoxycarbonyl group to form

stahdaydy exvgiby riesa/ Vobutwl swdmacrhé alopolyAee| haera digh glass
(ii) with p-t-but di methyl )silyloxystyrene with

tramﬁ@eqar@ﬁeraiﬁ@i ohg %sut &0 Khat?q%dipo% T% cnalypeslpg has a

h@é?ﬁ@%ﬁ%ﬂ/ﬁf‘q jeSaG@ I¥ Rt r e Bﬁhécifo}ébﬁlhfer%e surprising

acryl ate nera acet oxystyrene IS under
therimallygetable imrthel pmea@e tafnther pheneliofhydixyt gBBIpsoup to a

o 88 g5 Sy RRRES o i 14 el Rly o i

off tiee tafposition aivhichs tresultsh ias skmbstmmhllypemcpmdm thegraphic
product pol ynmer pol y(acet oxystyrene-co-acrylate) is
perieERapecyl ated with nild base (e.g.
di met hyl am nopyri di ne, ammoni um hydroxi de, carbonate
or bicarbonate) in a nonaqueous solvent such as an
al cdihel navslalerasin Heefihhereirpis piepgeashby stibiectingnat phenol or a

suﬁgfjﬁj{)@&y gil'yern%f]e{ A laﬁ{dﬁloﬁo&ﬂd\é éhorfl kSEﬂ?ﬂ" el pﬁé?\%l or

oXystyT ene acryla e or acr te copo yner
subetltatdai pladmcrl c(pobyummbma‘lﬂm thepedfy aed araaldebydeion k’ehme (or a

h . of 5Q. 0 |0
Aot o MeceePeteo LD A e Pyt BneelisAl cagavst,
nTah%uﬁétnélr)éaerort YsBlv@ﬂi a6 BRS wallinkaver 1@\()¢lbag&||dﬁ)iremé art of

(relative to poI ystyrenest andard). rangi ng
DGRBSty S01obIe. PrRBoSo ofbr ko 266 nhgh Igngad o, BRenol,

n r b -
o ORI AGRRRETI B Sln oMb A ehon bt 1, o
ethyli merwb,l pbeethyt etnergzl ouplgutglf pha@olc epbutyipheagle p-butyl phenol,

MR LA SRR 45 BBnp e Bk el 26
xylih B, 4-Kyietok rabixgienal, Btﬁ}hylem, expesyl phéradt mAsherfyl phenol,
p-fphtlerw’I ’phenol, 2,3,5-trimethylphenol, 2,3,5-triethylphenol, 3,4,5-
trimethylphenol, 4-tert-buiy|phenol, 3-tert-butylphenol, 2-tert-butylphenol, 2-tert-
butyl-4-methylphenol, 2-tert-buty|—5-methylphenol and other alkyl-substituted
phenols;  p-methoxyphenol, = m-methoxyphenol,  o-methoxyphenol, p-
ethoxyphenol, = m-ethoxyphenol, o-ethoxyphenol, o-propoxyphenol, p-
propoxyphenol, propoxyphenol and other alkoxy-substituted phenols; o-
isopropenylphenol, p-isopropenylphenol, 2-methyl-4-isopropenylphenol, 2-ethyl-
4-isopropenyiphenol and other isopropenyl-substituted phenols: phenylphenol
and other aryl-substituted phenols; 4,4'-dihydroxybiphenyl, bisphenol A,
hydroquinone, resorcinol, 2-methyl resorcinol, 5-methyl resorcinol, pyrogallol,
catechol, and other polyhydroxyphenols, as are well known to those skilled in the
photoresist art. These phenols may be used either alone or in an admixture of

two or more, depending upon the dissolution rate desired.
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of the conposition which results in substantially

i nproved |ithographic performnce. The novol ak resin
waig@bikosherein is prepared by subjecting a phePOl/IB2008402593

substituted phenol to an addition-condensation

reaction of a phenol or substituted phenol (or a

conbi nation thereof) and an al dehyde or ketone (or a

conmbi nation thereof), in the presence of an acid or a

di valent netal salt catalyst, in a suitable reaction

sol ve

t, as are | 1 t killed jn.th t .

of pRapbraaTeles, e P P ni, e el mitheg B i

cohibdief, tfesdPRBER! as GHIndIAEHIRIR0 | sarafohvaldeR@s 0 hsetaldehyde,
mcresol, o-cresol, p-cresol, methyl phenol, oeth

|
bepraldehydep- et fffurghendrioxaneut y Propiiiaidenygdeput ybutyla?élehyde,

. | phe drime j enol ,
trlﬁﬁmgg%ﬂ%éénol éaél’eﬁ/l enoqa?wéa,ﬁﬂélyﬁ%z’nol : crotonaldehyde,
cy@lpbexariattablyde 2 fiBylagsdieinoterephthalaidebyde, pBemylagdtaldehyde, a-
orin kYR PSR BRDon bRt PO§BBhzaisenyce,
hydroXybBeriZalddHyyk P h @Aefdroxdibénzaldétydeet hy-hisieylioénzaldehyde, m-

4-tert-butyl phenol, 3-tert-buty| phenol,
mqthvleeazaéqﬁ*wdghenarmet@ylbswﬁtwﬂd-e, 4- RetHYOpRBFAYHehyde,  m-
onpiabihybe SRR 0By 38 drchfamatinyde, and e he

m nmet hoxyphenol , o- met hoxyphenol , pet hoxyphenol,

m eg&%%g%:ﬁg:the ?(éﬁ)tn%gxiylﬁlﬁagoéce’t e rrﬂgﬁy @nﬁ)qugetone, diethyl

ppr propoxyphienol “ and ot
ketdrieoAiyd siigirinyl keedep Baok|d ;theses ketoapsnphyp benaded singly or in

-i.sopropenyl phenol . 2-net hyl - 4-i sopropeny| phenol
coltuation. Frtheh g BRi A FEREANaLa ;e b SdeRyaeS ahd any of
ket RN @RYYémplepedi t ut ed phenol s: phenyl phenol and

ot her aryl -substituted phenols;

4, 4' - di hydr oxybi phenyl, bi sphenol A, hydroqui none,

pyr galtorecicl SREMN 1R il -l HF IBlaes acklsl et as
hydrachigeicl adidonitri¢ acidhesiurik atideand the like, pbrgaoiceadids such as
fo%}:ﬁa;%ﬂ?%%ﬁ %%[l]cp lrfcialrgla 3(98 and eeljﬂ(ter,]%rndaclii%\gnp lrno.rg?an"’lltli1 metal
salts of copper, cobalt, magnesium, manganese, nickel, zinc and the like. The -
reaction solvent is normally a hydrophilic solvent, such as methanol or dioxane.
Examples of alkali-solubie, film forming novolak resins include phenol-
formaldehyde novolaks, cresol-formaldehyde novolaks, and phenol-modified
xylenol-formaldehyde novolaks. Novolak resins have been commonly used in
the art of photoresist manufacture as exemplified by "Chemistry and Application
of Phenolic Resins", Knop A. and Scheib, W.; Springer Verlag, N.Y., 1979 in
Chapter 4.

The polyhydroxy compound having 2 to 7 phenolic groups can include
polyhydroxybenzophenones, polyhydroxyphenylalkylketones,
bis(polyhydroxyphenyl)alkanes, polyhydroxybenzoates,
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two or nore, depending upon the dissolution rate

desired. As for exanples of the al dehyde, there may be
w@e@d/ 046t her al one or in conbination, those SPCHIBES08/002593

f or mal dehyde, paraf ormal dehyde, acet al dehyde,

benzal dehyde, furfural, trioxane, propional dehyde,

but yl al dehyde, tri nethyl acetal dehyde, acrolein

(acryl al dehyde), crotonal dehyde, cycl ohexanal dehyde,

blécpbwagdwoay@émolybiﬁgalﬁ% hal etbisl(ebwlgldromhw)dogb&rtyw, dehyalieylene
L

bif heffeygle, o- met hyl basigpblR henyl)sulfoxides,
ng”prg%yl benzal ehyde p- net hyl benzal deﬁ ftégypheny

bistpohihydisauphenyblsilianss, nmycbwd@w@haewmanes polyhydroxy-
h

iR G AR, ol "Brcioa

ccﬂmlmﬁndsetlmear pén&irimyleakedampmmldd dinparertgtramete@ne:orﬁiammds

of .these ketones ma use i n conbi nati on.
"q—’hlr"?q?é?e raJHcherﬁr WQ¥’ ‘S?Ttﬁuﬁ talso é%a%?' W of al dehydes
and any of ketones can be enployed. As the acid
cat al %yd; there may be utilized i norganl c aci ds such
e

(@sPoly Wt@nzepfmﬂoaes nPYGh @sacd- 4 dihydraxyperzephieronpg 2.3.4-
trih?@rgwﬁ% oBh8AtHE aci ds ospgh |ﬁ§drfo dﬂ@a’&oﬁﬁél‘i’omﬂpxm ic 246

c acld and thé'l'i al ent i'norgani c
tnhpdirakylwiszhemortaoppéra 4¢rdbalr¢xy-2rﬂgﬁté¥ibenionm@aﬁese2 3,4,4-

iy eI BRI BB, ' 3004

p&it@ﬁ@ﬁwb@h&ﬁwmnﬁf daI kﬁl [ -iz?Lqﬂlcﬁ-pehtdé’iydfa)aymelmgophenone
novo resins inc

2 B PO RN RZORDo B B 2 A BHorUR Y ReDgOphenone,

2 )33’11 ﬂnQJ eﬁf&fﬁﬁ*&?ﬂéﬁ%pﬂ@ﬁ(&h@k% 2" PSPZV al-génthRydrBRydER¥Ephenone,

uSed in the art Gn‘ghot or esl st
2 ﬁa& &f%@ﬁu@lm@x&h@ijﬂphﬁﬂ%ﬁ by, 3 - gc@mt?hmfgxybenzophenone

2@5&9' 'zF%t nger?@ @8@@%@5&&%79 IK”OP A. and Schejlya 4 5.

n Chapter 4.
hexahydroxybenzophenone and 2,3,4,3',4',5'-hexahydroxybenzophenone;

(b) polyhydroxyphenylalkylketones such as 2,3,4-trihydroxyacetophenone, 2,3,4-
trihydroxyphenylpentylketone, and 2,3,4-trihydroxyphenylhexylketone;

(c) bis(polyhydroxyphenyl)alkanes such as bis(2,3,4-trihydroxyphenyl)methane,
bis(2,4-dihydroxyphenyl)methane, and bis(2,3,4-trihydroxyphenyl)propane;

(d) polyhydroxybenzoates such as propyl 3,4,5-trihydroxy-benzoate, phenyl
2,3,4-trihydroxybenzoate, and phenyl 3,4,5-trihydroxybenzoate;

(e) bis(polyhydroxybenzoyl)alkanes or bis(polyhydroxybenzoyl)aryls such as
bis(2,3,4-trihydroxybenzoyl)methane, bis(3-acetyl-4,5,6-

10
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The pol yhydroxy conpound having 2 to 7 phenolic groups
can incl ude pol yhydr oxybenzophenones,
w@eioglydsoxyphenyl al kyl ket ones, PCT/IB2008/002593
bi s(pol yhydr oxyphenyl ) al kanes,
pol yhydr oxybenzoat es, bi s(pol yhydr oxybenzoyl ) al kanes,
bi s( pol yhydr oxybenzoyl )aryl s, al kyl ene
di (pol yhydr oxybenzoat es), pol yhydr oxybi phenyl s,
triW&éﬂ@ih&éhyNhettmheultM(d@% trihydroxybenzoyl)benzene, and bis(2,4,6-
bi s(pol yhydroxyphenyl ) et hers,
trilgydy; epg% Q%F%Eﬂ%nyl ) sul f oxi des,
bi s( pol yhydr oxyphenyl ) sul f ones,

polyhydroxytr|phenylnethanes pol yhydr oxyspi r obi -
(i nadiniene polijpeidhydioybenzaatesds, sugh ni aal ~ gviansglycol-di(3,5-

e e e R L N

tetranuclear conpounds such as, for exanple (a)

(gg ME%/%?@( benz (ﬂgne%ess X—%} pg\eﬁnyltnol 3,4,5-biphenyltriol, 3,5,3'5'-
méﬁédwdmxybﬂnmpbm@nﬂtet%‘ 4,24 613 shpipherylbenohpleenepe4',6'-

- tri hydroxybenzophenone,
blmweswmetxpl Iﬁ‘y‘gr?@g(ﬁ 223 ipyayiiexebhenone, 2, 3, 4, 4' -

t et rahydr okybenzophenone,

2,2"4,4" -tetrahydroxybenzophenone, 2,4,6,3",4'-
(hpbistmiyhydoesyhsuifidestaucb as, 4,4 -thiobis(1,3-dihydroxy)benzene;

2,3,4,21, 4" - pent ahydr oxy- benzophenone,

2,3,4,2',5" -pent ahydr oxybenzophenone, 2,2',3,4,6
(|)|b1§(96|§/ﬁ§‘dfdkwf)€bﬁ ebpheauwheas 2,2'4,4'-tetrahydroxydiphenyl ether;

, 4", 6- pentahydroxybenzophenone

2 21 3 4, 4 - pent ahydr oxybenzophenone,

2,21, RixiHe_pheno as 2.2'4 4"
0)2 3 imés’(p thg)‘gnt ahy%iygéglbenzopheno@mz 3,3
tetrahwdrowmmerm%pwsdgbenzophenone 2,4,6,3 ,4 .5 -

hexahydr oxybenzophenone, and

2,3,4,3 ,4",5 -hexahydr oxybenzophenone; (b)
(kpbisydontydroxnypbayysukyhéesmhess 2,254 4atetrahydroxydiphenylsulfone;

2,3,4-tri hydroxyacet ophenone, 2, 3, 4-

tri hydroxyphenyl pentyl ket one, and
?pOWfﬂ/dFd gﬁfeﬂWrﬁ&lﬁéWés’@)@W d@ﬁl@(lﬁhydréiyphenyl methane), 4,4',4"-

bIS oxyphenyl)alkanes such as | .
tnbyql;'pgy g t&}-ﬁeﬁ;q;m yl,gng}w lmfg@%e4 4 ,3",4"-tetrahydroxy-3,5,3',5'-

genyl ) net hane 4 anyd 3" 4"-pentahydroxy-3,5,3',5'-
teﬁhﬁ%ﬁn@n&htrl roxyphenyl)propane (d) P yaroxy

tepamyzlmdirlpblgm&memS such as propyl?2 3 4,2' 3',4'-hexahydroxy-5,5'-
diseolyMighehJMiRENs benzoat e, phenyd 5 4 5. 3 4 3+ 4"-octahydroxy-5,5-
diacetyltriphenylmethane, and 2,4,6,2' 4',6'-hexahydroxy-5,5'-

dipropionyltriphenylmethane;
(m) polyhydroxy-spirobi-indanes such as 3,3,3',3'-tetramethyl-1,1'-spirobi-indane-

5,6,5',6'-tetrol,  3,3,3'3'-tetramethyl-1,1'-spirobi-indane-5,6,7,6'6',7'-hexol, and
3,3,3'3'-tetramethyl-1,1'-spirobi-indane-4,5,6,4',5',6'-hexol;

11



2,3,4-tri hydroxybenzoate, and phenyl
3,4,5-tri hydroxybenzoate; (e)
whe@ppaleyhydr oxybenzoyl ) al kanes or PCT/IB2008/002593
bi s( pol yhydr oxybenzoyl )aryls such as
bi s(2,3,4-tri hydroxybenzoyl ) net hane,
bi s(3-acetyl -4,5,6-tri hydroxyphenyl ) net hane,
bIS(2 3,4-tri hydroxybenzoyl ) benzene, and bis(2, 4, 6-
bbly/h?dr@xy hAIRIEs) iRt @8e3 3@6&(394 WiHyarskyphenyl)phthalide, 3,3-

% oxybenzoat es) such
blséz V- ts%ygmwmerml )ehthslideyi Andy &ﬁb@ﬁz&?&@é‘ydmsmyh@ﬁkde-

ﬁ}ﬁ ;3 4,5-tri hydroxybenzoate); (9)
po yhy dxybiphenyls such as 2, 3, 4- bi phenyl triol,
4, 5-bi phenyltriol, 3,5, 35 - biphenyltetrol, 2,4,2

3 .
h It tr 4,.6.3 5%, Di ! t ol
RSB AASIR teshe e R ¥ S5 GRNLA g .t
h dl@xﬂblwwl hﬁS(ES'—trusbbBod?ltﬁhﬁ@he/ hydr oxy) sLd &t eteis(@,6-dimethyl-4-
t hi gbi ng 3- di hydr oxy) benzene; 2] )
hygf%{’@'@ﬁ’})’ﬁyﬁ? t;;lg;ﬁgfgq i/b@pﬁgrrl such as ,a',a"-tris(3,5-diethyl-4

hyﬂ o&z’%‘%{n}m]ﬁ?ﬁ% PRy HePbERY! ether; g 4 tns&S ,5-di-n-propyl-4-

ydroxyphenyl’) sul f oxi des such’ as 2
hydroxypigryt) ok S-toHseprppylberzange; (k) o0’ tris(3,5- d"SOPFOPY' -4-

A R R

hyaédxyﬁaryéiwxw;a mlwp;dpyﬂielmaeﬂe s ath"-ais(3-methyl-4-hydroxyphenyl)-
h henyl ) net h 4 4"

1.3 SR RBRY-SERRS, L | { ot FaneL kP iR e ey 1.3.5-

truém;ﬂ'opﬁbeﬂzenteet roﬁ@)ddftm -BdibydroxyPhenyl)-1,3,5-triisopropylbenzene,

et ranet hyl tri phenyl net hane,
2 44611|1$(§ 5- gmeihylﬁgyd@xym@yyh@ngetgyl rgesnylene 1-[a-methyl-a-(4"-

GRS DP R SomhybRbenzoney fismetia
(4" Qh)@reib(ybhény] etiivl}-31q,4"biseck' {hyyldmymheﬁyaethyl]benzene 1-[alpha-

h '
m?%a‘ éir(%ﬂﬁﬂ a@an G’HBSPH Hé%%ﬁnter i pheny |[?r€%"ﬁ2\4'e°§"3 i

métn%xeré)af@bwﬁnwwtmﬂmur actaﬁ(asnfsumyas
t et r amet hyl Elhr obi -

hydcxyphen)etvibenzeney @ik teerpethy-o-( 4 danﬁprﬂgm)ﬁ;@u 4
[o,0-biS(4 Yl%dllaﬁz@ll gggﬁ,gﬁoézgng “tetranet hyl-i , 1

splro hexol ; (n)
pol yhydr oxypht hal i des such as

3, 3P ieﬁ(giﬁ()rdf,'t%%Wh%y&p%%ao?ﬂbt}?ﬂ\ﬁr%ez o ’735henolic groups can

also include a compound having formula (1)

12



bi s(2, 3, 4-tri hydroxyphenyl ) phthalide, and 31,4
, 5", 6" -tetrahydroxyspi ro(phthalide- 3,9 -xanthene);

w@ ogo9paleyhydr oxy conpounds described in JP No.PdF/BR8CGHB2593
such as a,a'" ,a"-tris(4- hydroxyphenyl)-1
,3,5-triisopropyl benzene, a,a',a"-tris(3,5-dinethyl-
hydr oxyphenyl)-1 |, 3,5-triisopropyl benzene,

a,a ,a"-tris(3,5-diethyl-4- hydroxyphenyl)-l
,3,5-trii-?gropylbenzene a,a'
a"-tris( ol-n-@%ﬂpyl 4- hydroxyphenyl) 1

,3,5-tri7|sﬂ‘.ho« Zene,
,a'-tris(3, Ehﬂhﬂsopropyl 4- hydroxyphenyl)-l
, 3, 5-triisopregyl benzene,
a,a ,a"-tris(p,5-di-n-butyl-4- hydroxyphenyl)-1
, 3, b- triisopr-pylbenzene
a,a ,a - r|s(:-neRQyI 4- hydroxyphenylkn
) I-benzene

||soperbeen;
ris(3,5-dimethy

yl ene, éh&a nmet hyl - a- (4" - (OH

hydrox§ nyl ) et hyl ] 4- [a a -bF%(4 - hydr gxyphenyl ) et hyl
] benzene, 1-[a-nethyl -

(4" - hydroxyphenyl)ethyl] 3-[a, a -bis(4"-hydroxy-phenyl

[ phanethyl a-

ac%ﬁﬁ?%@#ﬁﬁﬂ %ExﬂphenyCEthyllbenzene

1-[ a- nethyl a- (3 -

nethoxy 4' - hydroxyphenyl )ethyl]4-[a', a' - bi s(31- net hoxy
(Rz)a. hydp@tgphenyl ) et hyl ] benzene, and
thyl-a-(2', 4 dlhyd yphenyl)ethyl]-4-
is(4'- hydroxy ﬁyl]benzene I n addition,

Y R haV|ng 2 to 7 phepolic groups

de a und having fornmula (1)a
g formul a mhereln for formula (1)

a direct bo ?omer al kyl ene or CH2-Y;
or S; each of R to Rg I's i ndependently al kyl,
H, or halogen; R10 is H or alkyl; each of a,

c is an integer of 2 to 4; each of I, m and n

5 ﬁagn i nyeghr of 1 to 3

wherein for formula (1) or (Il), X is a direct bond, lower alkylene or CH,-Y; Y is O
or S; each of Ry to Ry is independently alkyl, alkoxy, H, or halogen; Ry is H or

alkyl; each of a, b, and c is an integer of 2 to 4; each of I, m, and n is an integer

10 of 1to 3;

a compound having formula (lif)

13
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a conpound having formula (Il1l)wherein R1 1 , R12
R13 , RL , R15 R and R17 each represents

w0 pabepeneent |y H a ClL to C4 al kyl group, a ClP@DIB2408/002593
al koxyl group, a cycl ohexyl group or a group
represented by the fornmula: wherein R18 represents H,
a Cl to 4 alkyl group, a C1 to C4 al koxyl group or a
cycl ohexyl group; each of mmand nnis 0, 1 or 2; each

[~ of aa, bb, cc, dd, ee, ff, gg and hh is 0 or an
integer of 1 to|5 satisfying aatbb5, cc+dd<5, ee+ff<5,

Htdeo <5; fuis 0, 1 or 2, and wher e the nunber—of
pheno are from?2 6@ or m xtures ther¢gof.
Exanp of tme|p § 6hpcund having 2 to 7
__ phen@l),g 9roups |ean include | Ry (OH) ()
2, 4- d|hydroxybenzo§ e, & o
2,3, 4-tri hydr oxybenzBphenone, Il
2,4, 4' -trihydr oxybenzophenone, 17 (R
2,4,6-tri hydroxybenzophenone, 2,3,4-trihydroxy- MmN
h%f o e TT Y ar oy Bun 300 fan §ach reprgsepig independenty H, a
Citte hwr gm]peraz@pher(b.nalkoxyl group, a cyclohexyl group or a group
2, 4 6, é&w Pen hydr oxybenzophenone, 2, 3,4,2\4'-
repyeReRIRg BY RS phenone
2,3,4,2 5 pentahydroxybenzophenone
2,2, 3, 4 - pent ahydr oxybenzophenone,
2,3 ,4, 4 Oy dr oxybenzophenone,
_gJéH,S 4 nt ahydr oxybenzophenone,
25 ?%,4, nt ahydr oxybenzophenone;
2,3\4,5,5"=

(ﬂ?%ﬂrﬁ oxybenzophenone, 2,3,3 ,4,4',S -
hexahydr oxybenzophenone, 2,4,6,3" ,4',5
whbfﬁﬁwlay'épl@&yb'srﬁ oalanon®, aRyBgrbup, a4, to C, alkoxyl group or a

1,51-h /d h
cygogemlg?(? roEfgenzo enoﬁo 1 or 2; each of aa, bb, cc, dd, ee, ff,

ggzar?d I‘*hfsr O Y AhqeregBesy1 ReBiskkisHing e +bbs5, cc+dds5, ee+f<5, and
-tr|h%droxyphenylhexylketone bi s(2, 3, 4-

gtfhh:ﬁ@drls)gy peRyandwhaenibe number of phenolic groups are from 2 to 7;

orh&%& & dr oxyphenyl ) net hane, bis(2, 3, 4-
ri roxy phenyl ) propane, propyl
3,4, 5 tri hydroxy-benzoat'e, phenyl 2, 3, 4-

Lr ;%%dr P be{] ﬁ%bgw@%@% gy%pf%lpﬂ éeJng Lo 9%?\%‘1@ 'groups
cafl 5(93 ﬁf@:ﬁl@é' 24 5|h§d|folkylbbf€ﬂoph§md5w§]yE)&m—tmﬁyﬂﬁbxybenzophenone

bi s( 4- trlhydrox benzo benzene,
2 Msf(rﬂ_aywoesyteqnmyaﬁme%ﬁ&?ﬂr pdRxdrnzophenone, 2,3,4-trihydroxy-
2'-methylbenzophenone, 2,3,4,4'-tetrahydroxybenzophenone, 2,2'4.4'-

tetrahydroxybenzophenone, 2,4,6,3',4'-pentahydroxybenzophenone, 2,3,4,2'4'-
pentahydroxy-benzophenone, 2,3,4,2',5'-pentahydroxybenzophenone,

- 2,2',3,4,6'-pentahydroxybenzophenone, 2,3',4,4',6-pentahydroxybenzophenone,

2,2',3,4,4'-pentahydroxybenzophenone, 2,2',3,4,5'-pentahydroxybenzophenone,
2,3',4,5,5'-pentahydroxybenzophenone, 2,3,3,4,4'5-
hexahydroxybenzophenone, 2,4,6,3',4',5-hexahydroxybenzophenone,
2,3,4,3' 4' 5'-hexahydroxybenzophenone, 2,3,4-trihydroxyacetophenone, 2,3,4-

14
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et hyl enegl ycol -di (3, 5-di hydr oxybenzoate) et hyl ene

gl ycol di (3,4,5- trihydroxybenzoate),
wQ@2®944tsphenyl triol, 3,4,5-biphenyltriol, PCT/IB2008/002593

3,5, 31Shi phenyltetrol, 2,4,2 1,4 -biphenyltetrol,

2,4,6 3,5 -bi phenyl pentol, 2,4,6,2 ,4\6 1-

bi phenyl hexol, 2,3,4 2',3',4'-bi phenyl hexol

4,4" -thiobis(1 ,3-di hydroxy)benzene,
tnl'gld?oﬂpﬁen)ﬂﬁrﬁﬁlkéﬁ)héxyd2,BhBtTWyd&ixbﬁhenylhexylketone bis(2,3,4-

41-tetrahydroxydi phenyl sul f ox .

tritydgoxyphenylireethaig.dr ox il ﬁdfwdmwaﬁevlimethane bis(2,3,4-

t -
BB Sty Sy, preni 22
thdnquBenzDate,e_t r ahplienyky- 3, 8,854 oxybenzoate bis(2,3,4-
tr fiy%t&orx"’)‘/ge ||)tH{e'_t€%ﬁ¥glhg§$ 2g&f%-agetxl-i,5>%tn_hydroxyphenyl)methane,
bis(2Br4miaytaxyberpognyémenbane, DiSRH4,8-trild/dréxybenzoyl)benzene,

ethyl@%é&cydrl?%% ng}egce‘ é' triphegylaeihane, 2 2.i3.4,5-

trlrﬂ)d?&&/bdﬂ\iddté’)henwmﬁ yﬁnéh 6, 2 3,4 5-biphenyltriol, 3 5,3'5'-
6' - hexahy droxg 5,5l di'p ion Itrlphenylneth

blpglegytgetrqg -3,412 4 rkip gﬂ\)dt@trol 12, ,6,3',5-biphenylpentol, 2,4,6, 2 4'.6'-

blpgeéyl'gé)%ﬁ' - 2@@59‘% ¥ glp%en?hexélet 59"-th|ol%|sg 3- glhydroxy)benzene

tetranme spi robi -
22'¢4- l;e‘trah}admkydlﬁhémsl lethemrt r a?t@Mﬂettahyﬂroxydnphenylsulfomde

2%1“#%‘%%& §|p?‘ﬁﬂ¥%ﬁﬁlf?rt?e tns&eﬁ(f rbxypheéhb. r%(aﬁia‘}fe) 4.4' 4"-

trifidPorL 3 6 2, 8- tétriafriditydii Ewm@u@tﬂahehtahm | 3" teftaydrbxy-8.5;3',5-
tetrahﬁ/droxys |ro(pht al i de-3, 9" - xant

tetgargethyitrinheny(methge®.oxyphenyl ) - 1 ,432“53" 4"—pgntahydroxy 3,5,3',5'-

tPrhﬂ%iﬂh%Y.Pfél 3.42.3.40 hydroxy-5,5'-
etrd % gw & § di met hyl - 4- hydroxyphen 1exa3y5roxy
digaetylisipperyhykethaneene, 2,3,4,2',3'4'3", 4" octahydroxy-S 5-

dque?xltglﬁg?%yévﬁg\equed' ethyl -4-hydr oxy%hfg,yé )1 é‘ he%aﬁydroxy 5,5'-
dipropionfitriphehgla®tbartk, - n- RBMgHetrametndy plspitgbiyindane-5,6,5',6'-

etiply 257 F R BREN A durbRntangas 63 BRETIFoh | 3 3339
tetPérhéWDf PRIPIRBIARIAPe- @5 G 4'5',6-hexol, 3,3-bis(3,4-

-tfis(3,5-di-n-but hydrox phenyl)- 1, 3,5-
dlhmdr¢)g/§ber@¢mhﬂ@ﬂl|ggne3 bls(234-tr|hy roxyphenyl)phthalide, 3',4',5',6'-

tetgatﬁJdr&gsﬁlH(Eﬁﬁbﬂaé I@yé xénﬁ%ﬂé?xy Qﬂ?wlt)ls(k h)%roxyphenyl -1,3,5-
triiso@ropylbenzens( 3- net hoxyddmd-ms@ Brdimgthyl-#-hydroxyphenyl)-1,3,5-

trii’sc:;’[brfcs)ﬁgll[)er|1zseorlO ropyl benzene d,a',a“-tris(3,5-diethyl-4-hydroxyphenyl)-1,3,5-

triisopropylbenzene, a,a',a"-tris(3,5-di-n-propyl-4-hydroxyphenyl)-1,3,5-tri-
isopropylbenzene, a,a',.a"-tris(3,5-diisopropyl-4-hydroxyphenyl)-1,3,5-
triisopropylbenzene, a,a',a"-tris(3,5-di-n-butyl-4-hydroxyphenyl)-1,3,5-
triisopropylbenzene, a,a',a"-tris(3-methyl-4-hydroxyphenyl)-1,3,5-triisopropyl-
benzene, a,a',a"-tris(3-methoxy4-hydroxyphenyl)-1,3,5-triisopropylbenzene,
a,a',a"-tris(2,4-dihydroxyphenyl)-1,3,5-triisopropylbenzene, 2,4,6-tris(3,5-
dimethyl-4-hydroxyphenylthiomethyl)mesitylene, 1-[a-methyl-a-(4"-
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a,a' ,a"-tris(2,4-di hydroxyphenyl)-1
,3,5-triisopropyl benzene, 2,4,6-tris(3,5-
waleoweknsbt 4- hydr oxyphenyl t hi onet hyl ) nesi t yl enePCT/1B2008/002593
1-[a-net hyl -a- (4"-hydroxyphenyl )ethyl]-4-[a,a -bis(4"-
hydr oxyphenyl ) et hyl ] benzene, 1-[a-nethyl-a-
(4'-hydroxyphenyl)ethyl]-3-[a,a‘-bis(4"-hydroxy-pheny|
) et hyl ] benzene, 1-[al phanethyl -
hy@r&&phé}yrl])@;tﬂwmgi a'bis(ry-Hydreyitesiyl) e eiypyéZeasz e nga-methyl-a-
(4 riwdﬁ@whanyl)ﬁ}lauib&ifpﬂ aig(4) dyeiaxy-phenyhethyllagnzens. etfajrha-

mafhiic (e RPN Re fIGensene, yt ] - AT

mdthexy+4'- mmowpyuphwthlu{guq ba(ﬁenethoxy Bt -nethyl -1

hydroé{yllgla%)(%ﬂ}%ﬁﬁen b éﬁh]yb% % e&h éj?hydroxyphenyl ethyl]-4-[a’,a'-

blsil&Stﬁ)QiT&)@IgﬁeﬁyI?;@iﬁﬁEienﬂeﬁ‘a/ driojiy-resayl! 1)-(4-hydroxyphenyl)ethyl]  4-

dr ox

h
[1'pi'bfsts gdrpxuplpﬁg 91h_yﬁ %psigagsg}]@p)dmethyl 4-hydroxybenzyl)-4-

th 4-
RN s 15t st

hydesdyya- pﬂwlpylbpyﬂimﬁaaee is[3-(3,5- dletKyI 4- hydroxyben%yl) 4-hydroxy-5-
m%n@ﬁs@@?tﬁﬁé a|ne4 h%@[é’ @/9 %'igl“yl)zf ﬁycﬂwa@ﬁ)éyﬁ 4-hydroxy-5-

etl%(lﬁh@ylﬂh%ﬂﬁanﬁl gw4~|5+s¢z—hwmbxp->8y(rae1rmjd»)yb§num Bymdtbylbehtyl]-6-

- C ohex e .

cyslonsRYIReN by o 0y SILH HJERR KN PIDENRUL T BENDE Y6

cy@l'ohé piiRxy| phenol , bIS[2 hydroxy-3-(3,5-dimethyl-4- hydroxybenzyl) -5-
bi s hydroxy 3- (3, 5 di met hyl - 4- hydrox benz g

metbyippepyipsthpret hane, bis[2-hydroxy-3-(2- hydroxy methylbenzy|) -5-

mgt'hﬂ;i) Fﬂﬂgﬁ&]ﬁ% rré ' ggnhydr Viefa-hyaRHG Y- BERatby-5- ‘methylbenzyl)-5-
mélhg[pﬂ\ehymnem;ln& ( 2- hy dis[Ryb-8immashyly3-Gehydroxy-5-methylbenzyl)-4-

hyﬁ'f@iyéhgh@m%‘%% hgn((a4 hydr oxPI 2Rl Wegz(f} rjydﬁoxybenzyl

hyﬁ)’&( Kympmsthanet hane, bis[2,5- dlmethyl -3-(2-hydroxybenzyl)-4-
5- dlnethyl 3-(4- hydroxybenzyl?
hyﬁyawshwﬂléwrl?%t hane, -bis(4-hydroxyphenyl-1-[4-(4-

2- hy driopsesaithathii-4-hydroxyphenyl-1-[4-(4-
hym ﬂgﬁgf]?ﬁh%}é}e 1411 %'lgﬁ ydrgx xrox?/p enyi-1-14-(
hydfmeypenzyh)pheowiajml ) phehpig(@Sreimethyl-2- hydroxyphenyl) -1-{4-(4-
hyd -
hyﬁy%ygﬁﬁég)ﬁgg ylﬁeny '] et hangof(gigpfﬂ}’&ro}y bdmétﬁylphenyl) 1-[4-(4
hyﬂr%xybeﬁﬁﬂ),pﬁedyllm;]hénd : 2- Eyﬂ,n ebig(@temethyl-#-hyjddexyphenyl)-1-{4-(4-
r en et hane, . :
hyiﬁ'/ QXVEPE%M?B} fggg,ar{e ‘et hy| phenyt)Dip(3.4-diydroxyphenyl)-1-{4-(4-
S ARPREhYIRIRMNE, 1 et hane, 1, 1-bis(3,4,5-trihydroxyphenyl)-1-{4-(4-
1 (%{ygls 2, 6- rrgé{Rh | -4- hydroxyphenyllsé r[|4y (7Pne A
hydroxybenzyl)phenyl]et ane, |s(4 hydroxyphenyl)-1-{4-[1-(4-
hydroxyphenyl)-1-methylethyl]phenyl]lethane, 1,1-bis(3,5-dimethyl-4-
hydroxyphenyl)-1-[4-[1-(4-hydroxyphenyl)-1-methylethyl]phenyl]ethane, 1,1-
bis(3,5-dimethyl-2-hydroxyphenyl)-1-[4-{1-(4-hydroxyphenyl)-1-
methylethyllphenyl]ethane, 1,1-bis(4-hydroxy-3-methylphenyl)-1-[4-[1-(4-
hydroxyphenyl)-1-methylethyl]phenyl]ethane, 1,1-bis(2,6-dimethyl-4-
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hydr oxybenzyl ) phenyl ] et hane, 1,

1-bi s(3, 4-di hydr oxyphenyl)-1 -[4-(4-
whyapoxsbenzyl ) phenyl ] et hane, PCT/IB2008/002593

1, 1-bi s(3,4,5-tri hydroxyphenyl)-1-[ 4- (4-

hydr oxybenzyl ) phenyl ] et hane,

1, 1- bi s(4- hydroxyphenyl )-1-[4-[1 -(4- hydroxyphenyl)-1

- et hyl et hyl ] phenyl ] et hane, 1,1 -bis(3,5-dinethyl-4-
hy&sootyhenyh) eniA-)1-@-fhiybrpxyphénylydmestyietyljdhenyletbang, et hyll,1-

bl%g Q?cgl){\g) th neyll) ]1531“ (ﬁl &gmmﬁr}ynl nlelh)tkithyl]phenyl]ethane,

1 *r-bé(éw@ttﬂhymgybﬂényﬂ) 1-[4nat hmyafdwbhéﬁwﬁyl ] et hane, 1,
|s(4 hydr oxy- 3- nethylphen

mﬁHW? Uehesilethiage, net hyl et hy)E]%f‘néw{qxé{t%éﬁet"mfﬂlymheny'
| - 4-hyd h [)-1 -
OGHBOIARIEY - T EVEIEY)) EI0 smony
hyunwvmwyﬂlsnpmmﬂpml, )2,4-bi$(3,5- QIme(thyl’rﬁvhhrdmmﬁ@nymethyl)-
6- Tgﬁylﬁﬁ hyI ] @FW%%Sgggﬁh%wy I'}ylplherty 2 2(tiydroxyphenylmethane,
biséw(ygm«gwammwbgé?w mbsdwpﬂiaﬂy]mhmy\b] ebisgrbydroxy-3,5-
_bi r ox ri
dirpe v'eiav\éﬂ ﬁyﬁy ﬁlév%améphef %%%Fa (13f15(4§1¥9é%§nheﬂ¥' Jisopropyl]-
d -
IR, |y ) Ot
hyethypmgnybmnmpyl] {4- [1 1-bis(3- methy hydroxyphenyl)ethyl]benzene

2,%%{1“(2}1/ R Vox3pReMITESIYHRPE Mdhyighdhtr oxyphenyl agidha 4.
hyui&yghmwmpyom]aesmrmt hyl phenyl ) - 2- hy dt,650j5(B@Engimesiaxy-4-

e, Dbi
hyg'f%é | SS’ [ %92“01 hydr oxypheny! met hafi€: bli(_3[&‘id|methyl -4-
hyd(dkg?tysléﬁflﬁémﬁﬁyﬂogamp roepis(3-nfethyl-4,6-dihydroxyphenylmethyl)-4-

dr ox enyl)ethyl]benzene

metbgph@qq{w ,8-big( &WMEQWPW’%’BPWDT‘] n‘[e&hw&henol 1,1-bis(4-
hygfogygtﬁésrﬁ/lﬁ‘%lab{éxa‘hehydf oxyphepvth@idwdtigsapne. 4-[bis(4-
hyd(cxyphehyhynatoW]:pietipyphengdr opyl | - 4- et hyl phenoi,  4.4[(2-
i b B SRM RGPV €501 s
hy&seXy, methytehé]jalslmxdmgeﬂhwphenol] 4.4'-[(4-
hyﬁwmé?ﬁlh%? Y ?p9ﬂaaﬁﬁhwt9he“°'l 2,2[(e-
hy@rcﬁ%ﬁhé(yﬁn@ﬁﬂ&he]ﬁls% gidvehgpneheny! net hyl) - 4- 2,2'((4-
hygrmnh@wmthylenﬂhm brdipeidniphagelhy| ) - 4- met hyl phedet[(3.4-
dlIﬁ/diQ%ﬁ&@l%@?ﬂggﬁétm? g%e hoﬁ'n?%ﬁ?l@ﬂ@rz%] 4-[bis(3-cyclohexyl-4-
hydroxy-6-methylphenyl)methyl]-1,2-benzenediol, 4,6-bis[(3,5-dimethyl-4-
hydroxyphenyl)methyl]-1,2,3-benzenetriol, 4.4'-[(2-
hydroxyphenyl)methylene]bis[3-methylphenol],  4,4',4"-(3-methyl-1-propanyl-3-
ylidine)trisphenol, 4,4',4",4"-(1,4-phenylenedimethylidine)tetrakisphenol, 2,4,6-
tris[(3,5-dimethyl-4-hydroxyphenyl)methyl]-1,3-benzenediol, 2,4,6-tris[(3,5-
dimethyl-2-hydroxyphenyl)methyl}-1,3-benzenediol, 4,4'-{1-[4-[1-[4-hydroxy-3,5-
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hydr oxyphenyl ) net hyl ] - 2- et hoxyphenol , 4,4"' -[(2-
hydr oxyphenyl ) nmet hyl ene] bi s[ 2, 3- di net hyl phenol ],
W@ 2009/0§068 PCT/IB2008/002593
hydr oxyphenyl ) met hyl ene] bi s[ 2, 6- di net hyI phenol |,
-[(4-
hydr oxyphenyl ) met hyl ene] bi s[ 2, 6- di net hyI phenol |,
-[(2-
biﬁmwmwmmwmwmmuphem-s- di met hyl phenol ],

2,2' -[(4- . _ .
el Rem LR S B PR BhERYIethylphenol
arfld fhixtlife3. theredk.hydr oxyphenyl ) net hyl ene] bi s
[2,3,6-trinmethyl phenol], 4-[bis(3-cyclohexyl -
hydr oxy- 6- nethylphenyl)nethyl] 1 , 2-benzenedi ol ,

“ Gﬁg Qinﬁ} ri gFa Hﬁ e}ﬁhf%ﬁ%ﬂﬂ'?aenw ) et hyl ] - 1

hydr oxypmggyl ) met hyl ene] bi s[ 3- net hyl phenol ],
4,4' 4" (3- AT 1- propanyl -3- ylidine)tri sphenol
4, 4' ., 4" 4

whefte n%rryl tﬁrsed'srtatdmybi dummtetrrakwsahemwﬁmtéd @r substituted
tris] 35d|nethl-4hdrox englzl IA-l .
cyclgaufyhzgp@mp@s 0 vrqyl@t%(erssrp @ thyl vinyl“ether, butyl vinyl ether,

he%&fl@[n?yletlfe hw)‘\)ﬁﬂne&}’\b) nge&w ingt etbebeBgMRYIOViny! ether,

met['\crxmtttylo)(lyyl:% etiheb,r etiicxyethyk yirgd retbery | gieneethyhadmy | ¢thre 1-
m%%‘t’tlw%%'e‘t"ﬁ‘ﬁ fyiRreRy) i siherygrethyibutyl vigyh other, hydroxyernyl vinyl
ethéry| pdiethyleheet glytdipheingl , ettred, nidinhethglamineetayl§ . vifige ether,
vinyl ether used herei d(rer}ﬁs t he

cigastnpghl vEw ST (dnaaminag NN e LT ngpthy

vrriﬁl"%ﬂtérttétrﬁﬁy&)bﬁl IK/IH | efRe BN PhedikeVétdy! ethers
i'ncl ude et hyl viny ether but yl vrnyI et her, hexyl

vi nyl et her, octyl Vi nyl ether decyl vi nyl ether

et hyl Sgﬁb YAdvi a?t Bﬁﬁ algt WY%%%;Y%d VWW' 1, h%r elxample

et hox vrny chl or oet vi nyl et’her
hymmmtyfeﬁre'ladvhm bw'hqwodﬂiwolymer/bowhmxy zomsphyndbaying 2 to 7

Prpl oFouinyi's nutobgfthlec, o RpRBLISR] priHHitaee ffsroatiovoti
C%M%L@maéomrteyhmwmw4 elhlyero odiggkdry! ami noet hy| |

vinyl ether, butylam noethyl vinyl ether,
tetrahydrofurfuryl vinyl ether, and the I i ke, etc.

The resin binders (1) to (5) are made by mixing the components to be
reacted without the need for a catalyst. The method is exemplified in the
examples below, but typically the reactions can be run between about 80°C to

about 140°C for several hours, for example 6 to 24 hours.

Although any photoactive compound may be used in the photoresist,
commonly a compound capable of producing a strong acid upon irradiation, a
photoacid generator (PAG), of the novel composition is selected from those
which absorb at the desired exposure wavelength, for example, below 370 nm,

including 365 nm. The photogenerated acid deprotects the alkali insoluble
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A conpound that can also be reacted wth the, for
exanpl e, hydroxystyrene/acryl ate or novol ak
w@odogreisspol yhydr oxy conpound having 2 to 7 phe@DiB2008/002593
groups, is an unsubstituted or substituted unsaturated
heteroal i cyclic conpound such as, for exanple,
3, 4-di hydro-2H pyran. The resin binders (1) to (5) are
made by m xing the conponents to be reacted w t hout
polyfifer B &k pRétofesidtitalgiel a polymeraiticilis sovesolupld in e dlkaline
t he exanpl es bel ow, but typically the re%gtio s can be
deyelapereinibencomased Teamns: ANHING ravde 1ss generates a
LSid T e L4h i i
sty i, RGHBIT oot 400" SHible MAAMIEE oF cacd generating
photosensiliye coropawudmincludp awitkowflinptabigocionts phajeacid geaerators

n_irradi ati or o] ' r . f .
PAE orcko Bl RSl BRFlfn RS, BHRInuly e, B dfchFonic
Pp«g}sotéuthd el :rdiglzc@aﬁosylr eommﬁhw%tshlforhymxyemag@ésa, nitedbenzyl

70 nm including, 365 nm T t ogener at e cid
sufrie estars. ang AN Honsles: EIIE SAEPrgfosegiive compound
thl PO QIR it adi@ uPbM FradiRRIYMRY behisel. The IR Faktdlafe Usually
the al kal i ne devel oper in the exposed regions. Any PAG

usechin & foroseelublgiie Praasnieselverys.dnesthoagiogenym or sulfonium salts,

erfﬂH sCULAT Whidh Slgﬁ'gonaighéﬂligdoéliht b, ?ﬁ@ﬂaﬁ% OLulfonate,
acl d“generati hg photosensi‘tive conpounds include,

diphehfiimdonlunminbagflwrobitane sulbdrate Adplemdsidioniwn grif_(mm@)ethane
sulate, TiaheRaRu e proaniReRate S fobat 2 Y HRe. omer
usERIMIPHUM Ssalts Usidn ¥k Othwsé Mistissedirt L8E paynts69H0/888E US-A

esters, and im dosul fonates, although an

208HOREELHE| US) cPRleRbolAIEAARE HchciSeds 200527197 donand are
A hERLTRY, icthed; TG EayBLAN, Wit U pon
irradigliom thatomayubé crsegimarealtiiazinasy aonsizelesofoxadiaznlegr ghiazoles,

sl BB L P, andi P it e Qr Oy Seoozro06 1464 are
aldor | plyefy] suPhenuliom tsulifénicr oestehsne trichidronsetieyltriazines,  bis-

suffqgrba@qu&%hég,l f 0%%39&1" o%?/ rr]:étngﬁé)stt %?e Lgls-fsa oartlﬁdigggmten\%nes,
triphenylsulfonium tris(trifluoromethylsulfonyl)methide, triphenylsulfonium
bis(trifluoromethylsulfonyl)imide, diphenyliodonium
tris(trifluoromethylsulfonyl)methide, diphenyliodonium

bis(trifluoromethylsulfonyl)imide, N-hydroxynaphthalimide triflate, and their

homologues are also possible candidates.

Other examples of photoactive compounds include
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10

useful oniumsalts such as those disclosed in U S.
patent 6,991 , 888, US-A 2004/0265733, US Patent
W@ 285840608, and US- A 2005/ 0271974, and are i ncCRCPIB2a08492593
herein by reference. Qther conmpounds that form an acid
upon irradiation that nay be used are triazines,
oxazol es, oxadi azol es, thiazoles, substituted
2-pyrones. PAGS such as those described in
US2002/ 0061464 are al so useful R ;Phenolic sulfonic
esters, tri hIoronEthyItrl bi ssul f onyl et hanes,
] -suI fo pet hanes or fonyl di azonet hanes,
hen f oni um
ronet hyl sul fonyl ) et hi de, H G Ras
tr ph yI sul foniumbis(trifl orX%met hyl sul fonyl §5 @
di phepyliodofiumtris(trifl orrethylsulfonyla()rret
di p i odoni um bis(trifl t hyl sul fonyl )i m de,
N- h ynapht hal i m de tri , and their honol ogues
areRal'so possi bl e candi dags™™ O her exanpl es of

phot oacti ve conpounds i ncl &dewhere R21-R23 re
i ndependently (CrC b)al kyl or (CrC b) al koxy

substituents, X is a sul fonat & ounter| Ron=1-20, and
R20 is independently sel ected al kyl, (CC
R28) al kox@, phenyl, styryl phenyl
3 Xy-styryl phenyl, furyleth |d Cr C 8) al kyl

I twiesEgro ket hyI i dene, naphr: F (d ->C 8) al kyl or
2~h)al koxy SUb8tttuted naphthyl. M xtures of
d ve conmpounds may al so be uged for exanple, a
mxture of a triazine and an imde. The phot oacti ve
conmpound, for exanple, a photoacid generator, may be
incorporated in a range fromO0.1 to 10 wei ght % by
solids, further fromO0.3 to 5 weight % by solids, and
' furfher 0.5 to 2.5 wei &hp\%afgyu,gghd ds. Bases nay

/ | evel s from about 0.01 ight %to about 5

O58Pi%52n+f urt her up Naei ght % of
.and nore further to 0.07 i ght %f solids.
bl es ®f nitrogen containing b&$ks include anines,
such as triethylam ne tr| et hanol am ne, anili ne,

et hyl enedi am ne,
where R21-Ro3 are mdeper?c}/ ntly C1 Cs)alkyl or (C4-Cg)alkoxy substituents, X is

a sulfonate counterion, n=1-20, and Ry is independently selected from (Cq-
Cg)alkyl, (Ci-Cg)alkoxy, phenyl, styrylphenyl, (Ci-Csg)alkoxy-styrylphenyl,
furylethylidene, (C4-Cg)alkyl substituted furylethylidene, naphthyl, (C-Cg)alkyl or
(C1-Ce)alkoxy substituted naphthyl. Mixtures of photoactive compounds may also
be used; for example, a mixture of a triazine and an imide. The photoactive
compound, for example, a photoacid generator, may be incorporated in a range
from 0.1 to 10 weight % by solids, further from 0.3 to 5 weight % by solids, and
more further 0.5 to 2.5 weight % by solids.

Bases may be added at levels from about 0.01 weight % to about 5 weight
% of solids, further up to 1 weight % of solids, and more further to 0.07 weight %
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t et raal kyl ammoni um hydroxi de or its salts (for
exanpl e, tetranethyl ammoni um hydr oxi de,
W@ edpassbhy| anmoni um acet at e, tetrabutyl anmoni BOT/IB2008/002593
hydr oxi de, tetrabutyl anmoni um acetate). Exanples of
phot osensitive bases are di phenyliodoni um hydroxi de,
di al kyl i odoni um hydroxi de, trial kyl sul foni um
hydr oxi de, etc. The base may be added at levels up to
of L&?ﬁﬁDEﬁaﬁfpl!q&l @EiMﬁ%gén td@ggamhng Osarsed 'gEnEieatammes such as
ou the term base additive is e ed, othe .
t”?fﬁﬂﬂﬁ\'ﬂg%rm frigthanglgrpie., of %’&'f'&e areeﬁ&g@"%ﬂy "Cor pyricine,

tetFé}:ﬁlgﬁélﬁﬁnoh}ﬁnH‘fﬂgB%ﬁcfé bARs kaltd RN xemsa! fe‘ira‘?ﬁetMghﬂﬁThdrﬁum

acl or nucl eophilic acids
hydtoxige, ré@tmeﬁhv@lnynmmea@ma@ b;tetvaﬂl&ylamnmwan WOXIde

tetg?bugﬂﬁraaogo ﬂuré&qat% st E%ﬁﬂ gr eoiba?ﬁafbrsen%n&@acﬂdsgg are

i ety WI the a precursor
di@h?ﬁ@ﬁnﬁm (leydyoxideac diatkyliofortiemt - bydrpixidear Hdalkylisalfonium

th to f t d
nydispiie, P Jhe hesadan o agdrd ablp gt HEle 0 anOB Ba el g e
phBtiaeRs géﬂéh{io:beAmﬁtﬁmhhamenﬂerm pase i gaditive s né@pryed, other
structure so as to hinder nucl eophilic reactivit

meghianismifai for aremayib£fi @ridy arpowossibia i for yinslapce Yby using
teﬁﬂllﬁﬁé%h‘l&%yrﬂ <ahE df SR ﬁ %&ggb‘ﬂaﬁg'dﬁ?@@guf& dRicRopPhifit @ids

diazabi cyc nonen
(ed, B )j wemeﬂ) respeictyely 4empv§ aciddiey: ealafilizationi autaiythe filmeduring
bear, n nes.such c
p%gggp &%4 Ob oy gr?ﬁgoﬁh f ot e%qczf?()ﬂ%ﬁ%e Hnok? n'gy c orL1JEh§ geid ‘
pré¢urSsr Wmﬁﬁt(é qu vsdttian ofththi-buitylecarbsceutioaotitnbmidy &sform
pl asti ci zers, ot her secondary pol yners.

tbQLWP’Q&'@Fﬁt s are typi cal |y conpounds/ pol ymers
contalnlng fluorine or silicon compounds which can
assi st in form ng good uniform photoresist coatings.
Cer {Thienusey 9é noor volale amipebadditives tSoaﬁpom%i@ble Examples of

arfiBE8 Rulg et Gt YRUIG: g shettply Hirtirbs SEIRE0 B fo hinder
nueleopaliit iresctivity me fndimairsng: basisityt, o golatility and solublllty in the
resist formulation, such as a proton sponge, 1,5-diazabicyclo[4.3.0]-5-nonene,
1,8-diazabicyclo[5,4,0]-7-undecene, cyclic akylamines, or polyether bearing
amines such as described in U.S. Pat. No. 6,274,286.

The photoresist herein may contain other components such as additives,
surfactants, dyes, plasticizers, and other secondary polymers. Surfactants are
typically compounds/polymers containing fluorine or silicon compounds which
can assist in forming good uniform photoresist coatings. Certain types of dyes
may be used to provide absorption of unwanted light. Plasticizers may be used,
especially for thick films, to assist in flow properties of the film, such as those
containing sulfur or oxygen. Examples of plasticizers are adipates, sebacates

and phthalates. Surfactants and/or plasticizers may be added at concentrations
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contai ni ng sul fur or oxygen. Exanples of plasticizers

are adi pates, sebacates and phthal ates. Surfactants
wap@posoopl astici zers may be added at PCT/IB2008/002593

concentrationsranging fromO0.1 to about 10 wei ght % by

total weight of solids in the photoresist conposition.

I n produci ng the photoresist conposition, the solid
conponents of the photoresist are nixed with a sol vent
rangingifsanu Oet toodbawd | 10emeightt Yocry iotal yeight of Iselidsini the photoresist

Cco gnents of the photoresist. Suitable solvents for
%Wéﬁ [P st s may i nclude, for exanple, a glycol ether
derivative such as ethyl cellosolve, methyl
cel l osol ve, propylene %ﬁrcol nonomnet

| et her,
di et/RyRreducing yiie| Phaterssist Kpmpeswen, th%é?%lcgh@%?%o?f the

HH?&%@{smélre ?fn;l&‘i W|fF|1' RrINENE? MBS ofisHRicAd it issolve the
propyl ene glycol n-propyl ether, or diethylene glycol

safid neerhponesits cof; tr@ ghetomasisit [Ruiitablet selverelsi o5t phatoregists may
t hyl | t h
R e e K R e e
ceuazdﬂO%meﬁer&u glycdsmghhm:etrwt adtire, dletlgtalengl glymﬁtmbaorﬁethyl
an acet car
B, SBTMNG gl P ) Pre BIRRYIENE 08P b P RYE Btner,

pr@ByIGhé! GRAcsI %%by@éth%? hotlRstRylBhy @Wcoﬂdlﬁféﬂiﬁbme?n&i glycol ether
yl éne gl ycol” diacetate; and h drox car boxyl at es

esj,e,rcﬂe@@twgtwh as; ethwi éGllC@ph&ﬂ agegla Ipsolve acetate, or
prgé%gﬂé ? L)}acﬁl Ao e?]rY | ethdVAlettY: Pé@EW%E%ucﬁ d%eétﬂgleacetate

pyruvate or pyruvat e;
-bhtw)qaeaﬂtboaydl amgk iagetade;ecathoxplates wétdiydasic acids such as

d@th%&lpﬁ%’%rng {P’Ip{tl/”n%? t?%l ggébeotxg%)t(gso 6P %iy%BEt §UChe5delthylene

Iyl A cRitAtexatil pripYleakbajlycdl kikiceRgte dand Watlioxe cﬁumym(es such
net hyl ethyl ketone, acetyl acetone, Bgl/lcl opent anon

asc?@l“&ﬁ@%"ﬁ@n%th& lagtale, gttt Slysolate . andfi roxy proplonate a
(ﬂ@ﬁé %alek ‘éﬁcﬁ &M nés Plfé:gﬁﬁlﬁ%)&eeﬁ\lypBﬁg{/atgehﬁﬂlkcﬁ(%‘&boxﬂlc acid

et one al coho tive such as acetol or diacetone
esiercohch asl methyh Ssmethoxypropinmeaie, cethyh dethoxyprapinnate, ethy' 2-

ettt SRR el 3, dotpe coname
such as methyl ethyl ketone, acetyl acetone, cyclopentanone, cyclohexanone or
2-heptanone; a ketone ether derivative such as diacetone alcohol methyl ether; a
ketone alcohol derivative such as acetol or diacetone alcohol; lactones such as
butyrolactone; an amide derivative such as dimethylacetamide or

dimethylformamide, anisole, and mixtures thereof.

The prepared photoresist composition solution, can be applied to a
substrate by any conventional method used in the photoresist art, including
dipping, spraying, whirling and spin coating. When spin coating, for example, the
resist solution can be adjusted with respect to the percentage of solids content,
in order to provide coating of the desired thickness, given the type of spinning

equipment utilized and the amount of time allowed for the spinning process.

22



10

156

20

25

30

The prepared photoresist conposition solution, can be
applied to a substrate by any conventional method used
Wo eoovhesphot or esi st art, including dipping, spPeliBg)8/002593

whirling and spin coating. Wen spin coating, for
exanpl e, the resist solution can be adjusted wth
respect to the percentage of solids content, in order
to provide coating of the desired thickness, given the
SJiﬁéB?e o{ubgﬁhﬂ;‘%' NEcIGdR!i RAMBLL Ulnitdtioad &isbr, hEOpxbéwnalum“lnum
a for the spinning process. Sui t abl e
pcﬁwbemcr sesins, | silitanddioxige: imRgials) ideped silisn %'PP"F’Eoﬁ"'CO“ nitride,

,Sp?ohzgop nUQ?anﬂgé yﬁinﬁgﬂ@&dﬁ migiubdss %Ili@hpéis@ﬁrde and

srlicon 'icon ni'trid
othgerrr;lﬁihtmnoupdll&/scdmpmmdscer am cs, al um num copper
m xtures; galliumarsenide and other such Goup IIl1/V
compounds. The photoresi st coatings produced by the

descnﬂeb%owr@&eldeban@g@ frediideculbgr the ddistribéd ;Brocedure are
application to copper coated wafers,

h
particularhesnitable fas anpHeRtioN lorpapPenPRRSH eSS SHEN ggre utiized
moﬁwp%ro &l fYf 'nﬁgl%g db&e%r@t&% %'tl’fé‘rur'ntnlé%@lﬂ%ﬁ‘%bératéﬁ circuit

I con waf er can al so be used. The
conyicTtenis. e‘\ sitigordsieorcdingide svaferearoalso el ysess The ﬁé?ﬂf@e may

especi al | t f,l T,

RS SR S Gl Yy U e Sobu. e
sw%tmtlasmbywwe%mé‘dmmﬂﬁrome@layengf hexiaklelopmposition, such

di si l azane. The hotore3|st conposition solution is

ag e celyaining KH&liggaRe-at e, and the substrate is

treated at a tenperature fromabout 70 C. to about 150

C. for fromabout 30 seconds to about 6 m nutes on

hot Pheaphotoresigircampesitigioselution is thgspeeated Qﬁtﬁdh%ssugﬁ“ate
a ' t °
R B 5itEeq 304 Lo BIRRIE AN abBART(TRR: 1o dbout 150° C.
for @@htlaledut B0l sewonds itmabbe iminuses on sthot\plate or If\@tfrom about 15

toahat | §§ gvgllﬁg}se%grr\] télld:g)bgt% g:rgﬂ?\%eﬁ ggﬁggi{ta'ep%u%f dee%ﬁ\rent is selected
|nr6r8emozr%dh5@ ti0 B6rRdtntration of edsiduedl %enéﬁtsan dhé bhetofresnstt while

tenperature treatnent is conducted un
nef| qr:g)@fng substantipb theymad gegradation o ?the p otoa sor tln%nct:or%;l)eLYnds.

In general, one desires to minimize the concentration of solvents and this first
temperature treatment is conducted until substantially all of the solvents have
evaporated and a coating of photoresist composition, on the order of 2-200
micrometer (microns) in thickness, remains on the substrate. Multiple coatings
may be done to achieve thick films. The temperature is from about 95° C.to
about 135° C. The temperature and time selection depends on the photoresist
properties desired by the user, as well as the equipment used and commercially
desired coating times. The coating substrate can then be exposed to actinic
radiation, e.g., ultraviolet radiation, at a wavelength of from about 300 nm
(nanometers) to about 450 nm, x-ray, electron beam, ion beam or laser radiation,
in any desired pattern, produced by use of suitable masks, negatives, stencils,

templates, etc. Generally, thick photoresist films are exposed using broadband
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evaporated and a coating of photoresist conposition,
on the order of 2-200 mcroneter (mcrons) in
W@ hiogksesss, remai ns on the substrate. Miltipl ePCOE2008y82593
may be done to achieve thick filnms. The tenperature is
fromabout 95 C. to about 135 C. The tenperature and
time selection depends on the photoresist properties
desired by the user, as well as the equi prment used and
radighiowr asiah! ¥qupmiensd sacmtanditrateel, Keie Sueat omd@Perkin Elmer
substrate can then be exposed to gctinic radi ation,
breadpand gxpogyiesiosts. aliapugh 30 nat and Wav I RieRPS? Mavoso be
us@PPUt 300 nm (nanoneters) to about 450 nm x-ray,
el ectron beam ion beamor |aser radiation, in any
desired pattern, produced by use of suitable masks,
negatives. sStenci . n I j
phod Bpagtp el it Wen bEERIER FRpicRic 18N oposhit Sdcond
baﬁf'@ad’bmh aﬁéafﬁem,eitlmirn@efe@iqmnaﬂers developaent. The heating
tratech, Karl Suss or Perkjn El per ban
terBREAEE PBBIANIS, r?%%qv%’iébnm 2Bl a0 R @F@*ﬁbéﬁo&“ about
90PBY tPhistut 18086 EThe A& 1RAY be Tohtuttad fheforhRiboanad skconds

subjected to a post exposure second baking or heat
to @bett Aeninutas; figthasdrasn abewt 66 sesonds ) r Mingfigs on a hot

[ t 900C.
pIalE 3t B SR B B I R BT 4, Sbout 1300C
The heati gg may be c?nduEt edffor fLom about 30 seconds
to out 3 m, nut furt t .60 d
o btaf EbESeab kgt shoSEhaTa lBEE Do
im%‘E@Wi@é eRpossndReki BNinMERionTinea eepeidpihg solution or developed

ot oresi st-coated substrates are devel oped to renov
byt sray igyelapment eXpeRssd [Aresuigp FRmbesrglRted) R example, by
niﬁjg%e?{ BEHSF%ﬁ?tQﬂidff. I19R QibsHawe AREMIINeSR AMAIRYE R @0EIoper
process. e solution can be agitated, for exanple, by
until &l pgesubstastiallygalt, zafi tha. phitieresish opting Hagrdissalyesgm the

to remaln iQ.t Vi r ' o Qr S i all .
oXgBped TP g Dt S BAE aciBhls Bhlvgnd o RRIOATIN T,
méP aeitoadesn s Oneeeghapler ©f i achydiexidgusodetraroethyl @msmohium

amoni um or . al kdanld' . . i .
hydroxide. Other included bases are sodium or potassium hydroxide. Additives,
such as surfactants, may be added to the developer. After removal of the coated
wafers from the developing solution, one may conduct an optional post-
development heat treatment or bake to increase the coating's adhesion and
density of the photoresist. The imaged substrate may then be coated with
metals, or layers of metals to form bumps as is well known in the art, or

processed further as desired.

The following examples provide detailed illustrations of the methods of
producing and utilizing compositions of the present invention. These examples
are not intended, however, to limit or restrict the scope of the invention in any
way and should not be construed as providing conditions, parameters or values

which must be utilized exclusively in order to practice the present invention.
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nmet al hydroxi des. One exanple of a hydroxide is

tetranet hyl amoni um hydroxi de. O her included bases
w@ae@9Inedbum or pot assi um hydroxi de. Addi ti ves, PGI/IBR0G82002593

surfactants, may be added to the devel oper. After

renoval of the coated wafers fromthe devel opi ng

sol ution, one may conduct an optional postdevel opnent

heat treatnment or bake to increase the coating's

adhesi on and density of the photoresist. The inaged

substrate may then be coated with netals, or |ayers of
Example d -tRPYBeH bunps as is well known in the art, or

pro urfhepo ' . i
oy SOBTE e S0 SRR . Bl ko anrl ot

copolycher i(6aP£4086110,000 iMw; avaitplieifrar BPont)in P GMELeipropylene

oy FiechespI SiEr 2RI E T Sarh Yonb BAPREH, =10 Wl Haditional
PM&“@??% ﬁ'slm @ ethyb airgo etieru@di 454 motes) dierg placed in round
condi

t | whi ch t
ocor 3,eePke2EP 61 Jatl S RAder o2 SPRSEISEL. prDopPeTElRy and
mé%i?/eﬁﬁ_t thtfer B1RiBh Ecohted RAAgHE®! Thel Sybtdmowhofscal®® with rubber

ution of poly hydroxystyrene/t-butyl_acrylate
stopness ainthe U0sed OPeNings God sandenger 1oRbiTaer slwlian, wastheated

orb Gyl 20G A A i eopBRRRATE ey BURGPaRRIRIEA (o 12
holds 4hd g(rjarﬁwhy bub$erqdenﬁy kzzemlegd @o lloftﬁnl l’iembe@_)umeﬂ\dp [ﬂsatl@dh ethyl
inr otto N ) .
b R U BT 136 PR ThBBEr TR POER Yy i

shRRINARadB0824) and fis SHIEtiGHTWRB Bis6€ Ak sliniutther elebaples.
stoppers at the unused openi ngs and condenser top. The

sol ution was heated gradually to 1200C and kept at '
t hatrCHREORGH Gald I (& mERANE Gl 3! lddh hholZbiew) of a

and then was subsequently c t'o room t enper at ure.
cdsting @f pdlydiydendygtyrenefibutyk ansylateasoppiitneest kefolentheteaction was

2 3 ifebSitio, B 12585 1R sARUER BRI nalulel no e test

mbthobWeidi® ofexXesaingSrom Example 1 was 0.25 nm/second (2.5 A/second).

Example 2 - Polymer 2

87 gm of 50% solution of poly hydroxystyrene/t-butyl acrylate copolymer
(60%/40%) in PGMEA (43.5 gm solid polymer) was added to 72.1 gm of 47.1%
solution of m-cresol/formaldehyde novolak, having a dissolution rate of 73.0
nm/second (730 /°\/second) (as measured using the test method below), in
PGMEA (33.96 gm solids), 5.15 gm of additional PGMEA and 10.41 gm ethyl
vinyl ether (0.14458 moles) were placed in round bottom 3 neck 250 ml flask,
equipped with a condenser, a thermometer and magnetic stirrer (Teflon coated
magnet). The system was sealed with a rubber stopper stoppers. The solution
was heated gradually to 120°C and kept at that temperature under adequate
agitation for 8 hours and then was subsequently cooled to room temperature.

No residual ethyl vinyl ether was detected in the solution. The theoretical solids
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The dissolution rate (as neasured using the test

nmet hod bel ow) of a coating of poly
whgapoxst yrene/ t-butyl acryl ate copol ymer befRCEIE2€8/002593

reaction was 2.7 nm second (27 A/ second). The

di ssolution rate (as neasured using the test nethod

bel ow) of a coating from Exanple 1 was 0.25 nnif second

(2.5 A/second). Exanple 2 - Polymer 2 87 gm of 50%
conBbritt df tRisOSolRdry wag B3%saiyd eig/dolltiohywasassgd adseis in further

copol ymer (60% 40% in PGVEA (43.5 gmsolid polyner)
exggwlesided to 72.1 gm of 47.1% sol ution of

m cresol / f or mal dehyde novol ak, having a di ssol ution

rate of 73.0 nm second (730 A/second) (as nmeasured '

usi nighet Hissoledion rrateh(as Maswied jusingdireAatgst aneibiogpbelow) of a

BBy b R DR lds e cyon e
7.00irh/RBEShd gk ARRAomd). Thaskssoastidnpraes (ad nieeaaumdmimg;ﬂ-re, test
a thernmoneter and magnetic_stirrer svTef on

mqﬁ@ﬁebylomh@f §y§9§‘i‘ﬁ%@"§e%ﬁaé‘ap'w 2nWas Odarn %?ﬁﬁ@?' (4.12

A@Eg&@ The sol ution was heated gradually to 1200C
pt at that tenperature under adequate agitation
for 8 hours and then was subsequently cooled to room

erat residual ethyl vinyl ether was
n@@ ?'Mmte'ﬁg sol ution. The theoretical
Sol | B Geet a ab.89BissIutioh wh-icessoMemaldedfydandvblakin PGMEA,
solution was used as is in further exa

hayling tleudisepiution @i¢ a50 1888 maecidhyd Q%nm%f’nWﬁ@apasured
ﬁ@#w a{e%ft rﬁ‘etﬂ?@tdeﬂg@e@m@?y Wé’él%{%&ﬁnﬁﬂ%ﬁ t35bll£t ¥ PGMEA

€ Ccopo oret e reacti on was
ard73 &xogred dfﬂiRIB/PSEAc(nc[)x -mathgl- d+(4£hytjm>aypherlyd¢)temw e[, oc-b|s(4-
measur ed usi n%t he test nethod bel ow)  of a coatin

hydf@mpbﬁamtbyl eNLENe) @1%%%@?&6%’?4’ 3eedins bottom, 3
nex cresﬁ\ ﬁ? Eg‘]‘ élg%\gg axor aegglleﬁfa lﬁeﬂﬁoﬁé‘!e‘?%h‘hd&ﬂon funnel

and magnetic stirrer (Teflon coated magnet). The system was sealed with a
rubber stopper at the top of the condenser. The solution was heated gradually to
110°C and kept at that temperature under adequate agitation until all the TRISP-
PA dissolved completely. The temperature of the solution was then raised to
120°C. 43.5 gm (0.604 moles) of ethyl vinyl ether was then added slowly to the
reaction mixture over a 2 hours period to avoid pressure buildup. The reaction
was allowed to continue at this temperature for another 20 hours and then was
subsequently cooled to room temperature. No residual ethyl vinyl ether was
detected in the solution. The theoretical solids content of this reaction solution

was 58.6% and this solution was used as is in further examples.

The dissolution rate (as measured using the test method below) of a

coating from Example 3 was 0.044 nm/second (0.44 ,Z\/second).
Example 4:
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havi ng the dissolution rate of 0.1000 nm second ( 1

, 000 A/second) (as neasured using the test nethod
whedoomyospl 111. 57 gm solids), additional 35.12 pon/BMBA02593

and 74.62 gm of TRI SP-PA

(1-[a-net hyl - a- (4- hydroxyphenyl )ethyl]-4-[ a, a-bis(4-

hydr oxyphenyl ) et hyl ] benzene) ( 1 .0364 noles) were

placed in a round bottom 3 neck 500 ml flask equi pped

Wi t R3A6roRAEnsEra 46.8%ersviutivhe m-cessolifttimaldehytiennebolak in
and magnetic stirrer (Teflon coated

PGYEAehAViRG the disselulionirale ¢l @H8p0 SrppRANG, 1)‘?9{{2?%?608?') (as
m@ﬁ‘sgjé%f’ﬁgﬁ 4Sfhe: teg{“?n%ﬁ(l)d* VYEISH 8 r%ds&fd@,fjué’&dlﬂoﬂa@ 35 gm

and“kept at t rature nder adequate
PGME#\aamd) 74.0% igm af ITRIGE- FrRI (QHF?ABdlinQ!asD weetecilapectieay round

oo RSB,y ey LR A %5hE5R & byt o

adﬁh@ﬁ faddadaﬁd! QMhghetio dtiner r(Teaftdri Oﬁalﬁdxmagﬂeu)vﬁhe a;y@tem was
hour s ﬁeriod to avoi d gressure U|Idu

seqled With AvEebRey $teRRPeMAk e fam ek the ﬁ’BQBﬁ?%ﬁre 1Iihi?r solutioh was
hedff #@Hu&@rﬁowo@cm kept At wRs teﬁﬁ'ﬁ’é’ﬁﬁﬂ@ rthhhér é@é&d%ﬂe h@itation

oo ature No resi dual VI ny et her was
ungieak dhe d RIGPtRA cﬂ%ﬁqquonommtely he tem@@raﬁweucasthe solution

wagsgmeﬁnltals%fd i 50% 335 Yo 38 stbs Holeer ﬁ:&f @u‘;ﬁyﬁgﬁxgtr*wés then

ion was used as’l her
addied stowdy itonthe aeaact(oasmlmae woved auk.britpurs eeried tto reypitbpressure’

o e sl ahEaT FERR S i B e S 500 20
hotfd Hhd Bienvas SEBsdduentipdsby 46 rew Qé@befdlur@@@%esmual ethyl
havi ng the dissolution rate of 0.1000 nm second

vinyh shey wae opRperyed indhe ingh seiting by StirRing fBe tion. The

g sord e b S Ve 58700 SRS ko
wasousedl dsoisti fyrtr@resskpsB0 nl fl ask equi pped with a

condenser, a thernoneter, an addition funnel and
magnetic stirrer. (Tefl on coated magnet). The system

was Theadliesolutidm rater (&sbﬁfeaStJIHWBSingtthbhESt opethbd theow) of a

condenser. The sol ution
coating from Example 4 was 0. 00651 nm/second (0.0651 A/second)

Example 5

21153 gm of a 46.5% solution m-cresol/formaldehyde novolak in
PGMEA, having the dissolution rate of 0.1700 nm/second (1.700 /°\/second) (as
measured using the test method below) (98.36 gm solids), additional 31.98 gm
PGMEA and 65.49 gm of TRISP-PA (0.1544 moles) were placed in a round
bottom, 3 neck 500 ml flask equipped with a condenser, a thermometer, an
addition funnel and magnetic stirrer (Teflon coated magnet). The system was
sealed with a rubber stopper at the top of the condenser. The solution was
heated gradually to 110°C and kept at that temperature under adequate agitation
until all the TRISP-PA dissolved completely. The temperature of the solution
was then raised to 120°C. 38.8 gm (0.539 moles) ethyl vinyl ether was then
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heated gradually to 1100C and kept at that tenperature

under adequate agitation until all the TRI SP-PA
waele@snokosed conpl etely. The tenperature of the BOI/IB20@81002593

was then raised to 1200C. 43.8 gm (0. 6083 nol es) et hyl

vinyl ether was then added slowy to the reaction

m xture over a 1.5 hours period to avoid pressure

bui | dup. The reaction was allowed to continue at this

addRAPS6RE UoethkOreasiis AfixtuR0olierua st/2mbut ipefiodas avoid pressure
subsequeéntly cooled to roomtenperature. No residual

budleiup) The ractier nas allawedia coplins At ifetemppsptuss fasansther 24
hdt¥s 8h H'tlﬁ’é}# ﬂrﬂﬁtsnﬁsécgjct ?I%%Boleyis r&@rﬁ%%\e?&lhres Nd @%ldual ethyl

content n solution was 58. 7% and this
vimy| etherowasaebsereed as the final faplutiosr byemmm ther Iﬁé)lutlon The

Sl 90 Rl TS TR IOy 5.5 AR Souion
Wmm@]@ i Guider bx&fmphsond) . Exanple 5 2 11.53 gmof a

46. 5% sol uti on mcresol/formal dehyde novol ak i n PGVEA,
havi ng the dissolution rate of 0.1700 nnfsecond ( 1

7091’\,@ ?%ESIG%n (raR (@Wa%drédﬁh@&gtﬂ\% iééﬁtmélﬁbﬂ%blow) of a
gm solids), additional gm PGVEA

coatidg 6SmiBxamptef 5 WRs SRI2X (ro/sesand fﬁaB%%y\/smpe Pl aced in
a round bottom 3 neck 500 m flask equipped with a
condenser, a thernoneter, an addition funnel and

E,@gmgtalc 3t| rrer (Teflon coated nmagnet). The system

was sealed wth_a rubber sto r at to

condéfstam 9ina 44 J| 7 SPHHORAR © ”@H@:?E‘MQ? F‘?V?I@L N HGMEA,
t I

h ur|1 I aPI‘S%%)LJetBﬁ |§€6E2r |sl+;nglsve é letely nég_(ésafn'\éé&ured

udiregrprer tasmethald behaw)s@B@1i gm satids)t aédutnoraal §@cgnn FGMBA@Nd 45

o P B ke oY . 5k e S o

fldsk @¥QibPedr @R Us ecdndengeor). aTtnermemterpran/\Mdaldnommei oand
continue at _this tenperature for another [199 .?
mageetiasidreyJelen @ﬁ@iey magnely TRe s¥IRm }é’ﬁﬁéﬁé h ﬁofubbef

stf)ﬁﬁérdé{%e %6‘8# the condenser. The solution was heated gradually to 110°C
and kept at that temperature under adequate agitation until all the TRISP-PA
dissolved completely. The temperature of the solution was then raised to 120°C.
27.7 gm (0.3847 moles) ethyl vinyl ether was then added slowly to the reaction
mixture over a 1/2 hour period to avoid pressure buildup. The reaction was
allowed to continue at this temperature for another 19 hours and then was
subsequently cooled to room temperature. The theoretical solids content of this
reaction solution was 56.87% and this solution was used as is in further

examples.

The dissolution rate (as measured using the test method below) of a
coating using the solution from Example 6 was not detectable over 2.5 hours of
development with AZ-300MIF developer (based on tetramethylammonium
hydroxide, available from AZ Electronic Materials Corp., NJ, USA).
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vinyl ether was observed in the final solution by

stripping the solution. The theoretical solids content
w@Roovkiwer eacti on sol uti on was 58. 26% and t hi SPGDIB2098N02593

was used as is in further exanples. The dissol ution

rate (as neasured using the test nethod below) of a

coating from Exanple 5 was 0.0327 nm second (0. 327

Al second). Exanple 6 146.3 gmof a 47.1% sol ution

m cr esol / f or mai dehyde novol ak i n PGQVEA, having the

di ssolution rate of 72.8 nm second (728 A/ second) (as

Exampared using the test nmethod bel ow) (68.91 gm

sol '1%3)5 %@»{j& § honal <3 usmnﬁ’%ﬁl/ﬁﬁ%ﬂ;%hgaé Abvdl Bk §PP&‘MEA

(0.1 vverepace in a round QRottom neck
haﬁmg iHe tisaslutienuappetl 728 mmisecomde (V28 A/secohd) l(ﬂﬂ‘rmeasured

an d|t|onf netic stirre Tef |l on .c
¢ tesire ol eifa 20 Solteh A 2Bif oty BEISF PA
(oedsztsb&néleﬁ @krd bRiceandensrind bdiens @ HecloBoBaR| skt @glipped
WIabladually to 1100C and kept at t hat tergperature under

agandeNseyi 2 aremater rnadditiopdunngl gpdopagnalicotie ( (Teflon
co%?é?k%tgﬁle% ﬂgggyél% 59%@%0 3 it Q?u?%r%tb;?pﬁbrvﬁsthé%@ of the

rai se 47 no vin
comideeserakhe rs@iut@ddmssheaﬂegl gradunly rteat10°6h andxkapte at that

st GBS soBaf LTS PHASH Flsovec

conleeiot Mae tér‘ihpbmw@ cfnthet dodutionawas lﬂlnaetal@asd key 1202C.eth gm

to roomte rature, The theore soI | d content of
(03639 nelest PO SEMEineR Wassthes %éﬁ% AalaWihiosheofegeiigh mixture

oWR S ¥BERb@Spdrivd b AWid ppésstra tlidsp. ﬁﬂ@réﬂcﬁéﬁ'v&’dd QIIbwed to

rate (as msasured usi ng the test method bel ow)
cardinue ra thisi tﬁglner@usaafq;tarmﬁhefrrfbﬁ] houssninen @ was cr?@led to room

PSR BRSSP hERER o oo 02

and this solution was used as is in further examples.

The dissolution rate (as measured using the test method below)of a
coating using the solution from Example 7 was not detectable over 2.5 hours of

development with AZ-300MIF developer.
Examples of resist formulations

Resist Example 1

This formulation was prepared by mixing 17.4 gm of the solution prepared
in Example 1, 21.271 gm of Resist Example 1a (below), 1.3 gm of a 20%
solution of Lutonal M-40 (polyvinyl methyl ether, available from BASF) in
PGMEA, 0.123 gm of a 5% solution of Monazoline C (imidazolinium compound,
available from Uniquem/ICI) in PGMEA and 0.005 gm of APS-137 surfactant
(available from D.H. Litter Co., Elmsford, N.Y.).

29



10

15

20

25

30

hydr oxi de, available from AZ El ectronic Materials

Corp., NJ, USA).Exanple 7 132.5 gmof a 47. 1% sol ution
wor@peswb! f or mal dehyde novol ak i n PGVEA, havi npCT/IB2008/002593

di ssolution rate of 72.8 nm second (728 A/ second) (as

measured using the test nmethod below) (62.4 gm solids)

and 22.4 gmof TRI SP-PA (0.05283 noles) were placed in

a round bottom 3 neck 500 ml flask equi pped with a

condRuesist IExampid ¢ a masgireparedrbyatiskalviog 0fadngrelof hkd

. neti.c rer (Tefl coat.ed, nagn he m
Rl BRI R s R
cy@@:ﬂ@%\ﬁﬁfe ALY ?rﬁ'dﬂBO%sdlﬂﬁomMLﬁdnﬂfMd@ah IRGMEAL 8096 gm

and kegq)mat th tenperature under adequate agi tation

of e pIUEPN preparqaRindrxapplgils 36APABL 8t et bf - % Sefetion of
tri%g'gg%%%%gkggc'gtpﬁe%EOHE' on was then raised to 1200C.

es) et vinyl ether was then added
slowiy to the reaction mxture over a 1/2 hour period
F{to a¢10| d'§ essure buil dup. The reaction was allowed to
Bt thls tenperature for another 4.5 hours
t herThig forsilation vess fbr@pal@dmyt disguviag Qcs528Mhgm of NIT in 14.284

t heoretical solids cont f this reaction s?
OANOIBOAIRRA 7O RES SEBPLIEPRiSE RISRHAIN EXaAG 2r4 BBS om
36% %Em}t@ﬁ of [tl?oan mmem@ Vi ! @m(cﬁsl 7RPRASYRen WS Ng the

met hod bel ow)of a coating using the solution from
tr@banplamlrre Vmdiapetong @lcobpbanda 0 D4y of 3086 solution of

Aﬁg\ﬁ%bosl&?@jrgwq\%{ Boffe 800M F devel oper. Exanpl es of

si st I ONS” Resi st Exanple 1 This fornul ation
was prepared by mxing 17.4 gm of the solution

repar ed Ii rllgExaan e 1, 2 1.271 gmof Resist Exanple la
R ?d%tlp'%(ﬁﬁ,‘p gm of a 20% sol uti on of Lutonal M 40

(POIBHid FBs| At WEs epafed BPURsH @286 yni & NIT in 9.14
PGVEA, iszs gm ofI a 5°)Drsol ut i og ofS Rl/gir?azol | Ee "

gm,ﬂﬁl\»j&@oﬁﬁﬂ@@m ehitieusRiution prepared in Example 3, 2. 068 gmofa
20% solution of Lutonal M-40 in PGMEA, 0.049 gm triethanolamine and 0.01 gm

APS-137 surfactant.

Resist Example 4a

This resist formulation was prepared by dissolving 0.265 gm of NIT in
6.024 gm PGMEA, 41.213 gm of the solution prepared in Example 4, 14.651 gm
55% PHS/-BA (polyhydroxystyrene/t-butyl acrylate) (60:40) polymer solution in
PGMEA, 10.118 gm 47.1% cresol/formaldehyde solution in PGMEA, 3.719 gm of
a 20% solution of Lutonal M-40 in PGMEA, 0.047 gm triethanolamine and 0.01
gm APS-137 surfactant.

Resist Example 4b

This resist formulation was prepared by dissolving 0.263 gm of NIT in
6.034 gm of cyclohexanone, 41.33 gm of the solution prepared in Example 4,
14.542 gm 55% PHS/t-BA (60:40) polymer solution in PGMEA, 10.14 gm 47.1%
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avai |l able from UniquenmICl) in PGVEA and 0.005 gm of

APS- 137 surfactant (available fromD. H Litter Co.,
wbkwgheawer N. Y.). Resist Exanpl e la was prepar erChyB2008/002593

di ssolving 0.55 gmof Ntrifluoronethylsulfonyloxy- 1

, 8-naphthalimde (hereinafter NIT) in 14.279 gm

cycl ohexanone, 4.556 gm of 30% sol uti on of Lutonal

M40 in PGVEA, 80.05 gm of the solution prepared in
cr@oﬂmhﬁldbhydé @doltidd h PBMIEA 23.145 Gin sfcd B0Yosolation of Lutonal

triethanol am ne in diacetone al co R e 2
MA#R11S PSB! GOPS Imh B BTARREE 3551 Q0L 981 BF 551 SeARam
of NIT in 14.284 gm cycl ohexanone, 79.985 gm of the

sol ution prepared in Exanple 2, 4.581 gm 30% sol ution
Resfstibxampig 5i n PGVEA, 0.438 gm of 17.7% sol ution of

1 SHUBPRIIR 42 AR DS o0t Bl
5aRbslost) ahd BtREgB offResist&d@satpld bb foklav).on was pr epar ed

by dissolving 0.296 gmof NIT in 9.14 gm PGVEA, 67.443
gmof the solution prepared in Exanple 3, 2. Q68 gm of

a 2@9@5&9 Exampre 54 wbﬁg)@é&ﬁrerQ@lS%lvﬁg\@éQQMéQNgmn 3.9gm

tri et hanol am ne and 1 gm APS- 137 surfact ant %
PGMEAF@-518 o PhthecsqlionrRyPRReAn SXATRe Pr&HaraR Shye PRSH-
BAZ'@)S?(B \ﬁ@ﬁg%rl %)?LI)E)( ?fe%rgl'rlzé dH 5 r?@ES% 46'995’%64/f&m1a1d’e1=§de

30551%1 RHBGMIBA, 5. ﬁélgympﬂa @RYssglutioresf Llnqna}AlMﬂ@rlplP&ﬁMﬁA 0.15

o B3 g . bR Py B, 1%
20% sol ution of Lutonal M40 in PGIVEA 0.047 gm
tr eRteg?s? (Ijilxglqu?ppeest‘;ﬂnw%scéirgplangcriT1 beF(;ISSS](:) vmg rélf()ailcgtrr{il r& NIT in 3. 897
gm PGMEA, 60.369 gm of the solution prepared in Example 5, 22.42 gm 55%
PHS/t-BA (60:40) polymer solution in PGMEA, 15.104 gm 46.5%
cresol/formaldehyde solution in PGMEA, 5.819 gm of a 20% solution of Lutonal

M-40 in PGMEA and 0.005 gm APS-137 surfactant.

Resist Example 6

This formulation is a blend of 35.077 gm of Resist Example 6a, 9.811 gm
of Resist Example 6b, and 2.981 gm of a 47.1% cresol/formaldehyde novolak
solution in PGMEA.

Resist Example 6a was prepared by dissolving 0.4 gm NIT in 9.8 gm
cyclohexanone, 99.91 gm of the solution prepared in Example 6, 5.75 gm of 30%
Lutonal M-40 solution in PGMEA, 0.44 gm of 17.7% triethanolamine solution in
diacetone alcohol and adding 0.01 gm APS-137 surfactant.

Resist Example 6b is a blend of 45.9 gm of 50% solution of PHS/t-BA
(60:40) in PGMEA and 50.1 gm Resist Example 6c.
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Resi st Exanple 4b This resist fornul ati on was prepared

by dissolving 0.263 gmof NT in 6.034 gm of
weywbokesgkanone, 4 1.33 gm of the sol ution prepeCEIB2068/002593

Exanpl e 4, 14.542 gm 55% PHS/t-BA (60: 40) pol yner

solution in PGVEA, 10.14 gm 47.1%r esol /formal dehyde

solution in PGQVEA, 3.745 gmof a 20% sol uti on of

Lutonal M40 in PGVEA, 0.059 gmtriethanol am ne and

0. 01 gm APS-137 surfactant. Resist Exanple 5 This

Lo PbeBLES B BN B Sty G o Rt 110 o

cy é&ﬁ@%&r%n%be(daa f al30% %Iu@ﬁ:taphﬁoﬁal MaR mrFmaEm 48\324
dlssolwn mof NT in

aropt 2 RO utoA BHSABAHY40) mﬁﬁhﬂgl\@ndz@ 5y S i 95617 7%
so@é@g’%@&%ﬁ?ﬁ% 'ﬁgie nesg': dion in PGQVEA, 15.095 gm

or ma e solution in PGQVEA, 5.74 gm
of a 20% sol ution of Lutonal M40 in PGQVEA, 0.15 gm

2, & i1s opyl ani I i ne base and 0. 005 gm APS- 137
R ng@F‘QE‘%)I} Resi st Exanpl e 5b was prepared by
di sThisoRBufdtiéf is &B1edl IRRT. 456 @m&ﬁﬁesmt E@Eﬁle B4, B6847 gm
m of the solution prepared in Ex 22.42 %
st Examplnst end 512 g of 8at 11 /°o?1’er°' /f@@\?éﬁehw %@'ﬁjﬁn

Sof}@oﬁ%}gwg / formal dehyde sol ution in PGVEA, 5.819 gm
of a 20% solution of Lutonal M40 in PGVEA and 0. 005

gm APS- 137 surfactant. Resi st Exanpl e 6 This

f |
o st ERete,fa B eteed Bytisagln g0 42 By it 8T cgm
cyél?Shé%nUn@s 6[7|/4f1 (%n‘mi d 3096 solntiom bhkulgohm/ll-ttmml I?GME%E,Q 787
i st e 6a
o VAT A A Ny S Y oDiirapige in
Exah§iar7e6.468 drt dFR1G. B% s@lu?lén@mtﬂétrﬁﬂ%amme in diacetone
alcohol and 0.01 gm of APS-137 surfactant.

Resist Example 8
This formulation was prepared by blending 15.081 gm Resist Example 8a
and 2.944 gm Resist Example 8b. “

Resist Example 8a was prepared by dissolving 0.241 gm NIT in 7.93 gm
cyclohexanone, 3.4 gm of a 20% solution of Lutonal M-40 in PGMEA, 39.38 gm
of the solution prepared in Example 7, 0.2 gm of a 17.7% solution of
triethanolamine in diacetone alcohol and 0.004 gm APS-137 surfactant.

Resist Example 8b was prepared by dissolving 0.41 gm NIT in 6.513 gm
cyclohexanone, 2.21 gm of Lutonal M-40, 100.927 gm of a 50% solution of
PHS/t-BA (60/40 polymer in PGMEA), 0.195 gm of a 17.7% solution of
triethénolamine in diacetone alcohol and 0.01 gm APS-137 surfactant.
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Lutonal M40 solution in PGVEA, 0.44 gmof 17.7%

tri et hanol am ne solution in diacetone al cohol and
w@eaaongeel 01 gm APS- 137 surfactant. Resi st Exan@i/eB26€8/002593

is a blend of 45.9 gm of 50% sol ution of PHS/t-BA

(60:40) in PGVEA and 50.1 gm Resi st Exanpl e 6c¢c. Resi st

Exanpl e 6¢c was prepared by dissolving 0.336 gm N T in

2.1 18 gm cycl ohexanone, 6.514 gm of a 30% sol uti on of
Rdsidt@xamplé 80 i n PGVEA, 43.324 gm of a 50% sol uti on of

Col ThisgRsb iARR A ERE LA SoRION D AT in 8799

griebh 97 15% 3BRki6N bf ?thn%s&%mﬂlhlﬂbhy&b hévatall ez %@ A Rekri
gm of Resist Exanple 7a, 11. m of Resi st anpl e

Exgnpie 62 52ru08 §30gm af EESQD/E&@'”QBBI -or mal dehyde novol ak
solution in PGQVEA Resist Exanple 7a was prepared by
di ssolving 0.42 gmNT in 9.754 gm cycl ohexanone,

Cdamparhtignexdmple80% sol uti on of Lutonal M40 in PGVEA,
9.787 gmof the solution prepared in Exanple 6, 89.54
gmof the solution prepared in Exanple 7, 0.465 gm of

Rexisk Exabpiligt i on of triethanol am ne in diacetone
al cohol "and 0.01 gm of APS-137 surfactant. Resi st
Exaffsisist Example $%ﬁ|ﬁ5‘ﬁd’ﬁ%‘f‘§%s prepared by bl endi ng
15. 081 gm Resi st Exanple 8a and 2. 944 gm Resi st
Exanpl e 8b. Resist Exanple 8a was prepared by

Rehlsiﬁ)dampi@m 241 gm NI T in 7.93 gm cycl ohexanone,

om aP SRt et syl S5 g, &%;%%n 673

grﬂzyd%h%%zbhe oesAnng f% gf sm%fmemmm@a 40)C||10Mﬂémtﬂutaimmhol
an m - S ac i st
PG A 30 o AT oISk Hras T aldayie SORoR ISR GNIER. 87 g of a

20% solution of Lutonal M-40 in PGMEA, 0.814 of a 5% Monazoline C solution in
PGMEA and 0.01 gm of APS-137 surfactant. '

Test procedures:

Dissolution rate measurement:

This test was used to characterize different polymers and blends of
polymers for their dissolution rate in alkaline aqueous developer. The process
compares the dissolution rate of coatings of these polymers prepared under
similar coating conditions, using optical interferometric technique to measure the

change in coating thickness during development.

1- A 35% solids solution of the polymer in PGMEA is spin coated on an
HMDS (hexamethyldisilazane) primed 4” Si wafer for 40 seconds

2- The coated wafer is baked at 110°C hot plate for 3 minutes

3- The coated wafer is placed in a Perkin Elmer dissolution rate monitor

(DRM) developer tank containing 300MIF developer at room temperature.
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cycl ohexanone, 2.21 gm of Lutonal M40, 100.927 gm of
a 50% sol ution of PHS/t-BA (60/40 polyner in PGVEA),
w@295640m of a 17. 7% sol uti on of triethanol am PEIr/iB2008/002593
di acet one al cohol and 0.01 gm APS- 137
surfactant. Resist Exanple 9 This resist fornul ation
was prepared by dissolving 0.665 gmNT in 8.799 gm of
a 47. 1% sol uti on of mcresol/forml dehyde novol ak,
17. Whegfm;sﬁlutRe&hm oftkamplyendias neadutedaaticatydwitiRadi st
Exanpl i ve exanples: Resist Exanple 10
Res@tha‘Ei{gr\’E’I"@n@ Mﬁ%’%?@ggﬁ Q@?st Exa%l e 11
Tlm Srhre%ltms IBttd hAd i diESIuSreRAS st th pdiyesel coatifg is
gmof NIT in 6.73 gm cycl ohexanone, 6 1.9 gm of
SO%GW'F@tﬁdBA (60: 40) pol ymer sol ution in PGVEA 3
1.556 gm 47. 1% cresol / for mal dehyde sol ution i n PGVEA,

9.7 gmof a 20% solution of Lutonal M40 in PGQGVEA,
Re&iﬁlﬂe@jraﬁorﬁ% Monazol i ne C sol uti on in PGQVEA and 0.01

APS- 137 f act ant d
Iot dnstieSi SamileS viaie BMinaced Bk cRisBii 8o BRE ol
soﬂthoﬁg ra8ibelpad dlﬁﬁfe&e@u@ﬂcdihﬁéﬁ&t@fogwllemﬁ b&sﬁu@ rroﬂir’fh?bdsttles by
di ssolution rate in al kaline agueous devel o

ropg dhayg opdnpehanical Friless {os sPyerabowrmbal sl A Q'S&P'Wd
t hese pol ynmers prepared under simlar coating
condi tions, using optical interferonmetric technique to
Renigideste t he change in coating thickness during

devg%ﬁ%z%géng% %./é Cpggg[)/ﬁrga l(())rr]\déatﬁ %%%'u%ﬂ\gogplﬁ REathfY AiPbaking

of tihe saaret wdfdisSot #a@ ae)tepat MLOPCION S hotglate. T sgif speed

seconds
used was adjusted to produce 40 pum thick coated resist films for each sample .

depending on their viscosities.

The coated resist is exposed to patterned image with intense radiation in
the range of 365 — 436 nm broad band wavelengths, then post exposure baked
(PEB) at 90°C for one minute. The exposure tool used for such test is a Suss
aligner, model MA-200. The wafers were developed for at least 4 minutes in
puddle mode with AZ-300MIF developer and rinsed with DI water.

The resist patterns were examined using electron microscope. The quality
of the pattern was characterized by the steepness of the pattern side walls, the
degree of resist foot at the wafer substrate and the resolution capability of the

resist to resolve 10 ym lines and spaces with high integrity.
Results:

The relative polymer ratios of all resist formulations and their evaluation

results are given in the table below.
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2- The coated wafer is baked at 1100C hot plate for 3

m nutes 3- The coated wafer is placed in a Perkin
webewen4@bssol ution rate nonitor (DRM) devel opePCT/EB2R08/002593

cont ai ni ng 300M F devel oper at room tenperature. The

di ssolution rate of the polynmer is neasured statically

(without agitation) using the DRMfor over two hours

time. 4- The data is plotted and the dissolution rate

for the pol ymar coating is extracted. Resist

re tion t I d .
G <56 iyermee BumuRsonR ! bBp GhEKSEBIR | Brbbmsives Fosis
pai‘ﬂe'rné Wh éfé‘éb%dé"v%pﬁaﬁ@& ant ABBERES of rasiadt fsolt bh G@éilﬁ&trates

bottles by rolling themon nechanical rollers fo
regelvispd0 um&ﬁrycms with full Reightdr 4@ ten ml@swmﬁe@oma%\te

Rés?ﬁtéxaﬁgﬁésc‘ ZI}O QRQH EElnSrﬂ?ﬂ? BhBakied (% 8(3} agéF 1 S@r{k@d?ﬁt@% -BA

spin co the coat
copblyniez asatsedii0 e albmove Mnmesaaleneﬁn blengied wifferavalaerdsin

s adj.usted to, produce hi ck coat resi.s
priiond! 5" Bt Sl Saudion s A B b LR patterns.
or PrédsedtRmches pidfildsSartkpeesslvéd 10 @i Brigied | mage with

intense radiation in the range of 365 - 436 nm broad
band wavel engt hs, then post exposure baked (PEB) at

900€Fhfe‘}fala‘ﬁ()@ yﬂ’f&r%om |ti%ﬁrb@%55ﬁrés%ilfo#ﬁlﬂgtlérpén§Vé‘s‘ﬁng

test I1s a Su MA- 200. The wafers were

red@tﬁeﬂlf@ﬁ@@lfdrd“rlnatheltaidebGWWn nutes in puddl e node with
AZ- 300M F devel oper and rinsed with D water. The
resist patterns were exam ned using el ectron

M crAzee piockét @ogolakivias excluded fromt this norwpanson since such

characterized by the s ness of the ern side
bl GEHeovp s TRl S U8 Re RLEITRa o teryona BN aRmpet s to

CISAHRS ﬁrﬁtrﬁs@f‘ﬁlnc,tkhésé epsitallyl frBate PR deved rithuldicasaminl
to resolve nm | i nes an Joaces with high integrity.
their typical dlssolutlon rates to be around 100 to 70 nm per second or less.
Therefore this can be used as a comparative example to show that acetal
blocked blends of novolak and TRISP-PA, as in examples Resist 3 to Resist 9,
produce fast development resist capable of clearing 40 um resist thickness in 4

to 5 minutes development times.
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Results: The relative polyner ratios of all resist

formul ati ons and their evaluation results are given in
wo b@onaisbe bel ow. All the inventive fornul ati onBCDIB2008/002593

Resi st Exanples 1 to 9 produced resist patterns with

steep sidewall profiles and absence of resist foot on

Cu substrates, resolving 10 nmstructures with full

height in 40 mmthick filnms. Conparative Resist

Exanpl es 10 and 11, using the unnodified (not acetal

bl ocked) PHS/t-BA copol yner as used in the above

exanmpl ep al oge ol bl ended wmifth novol ak_resin produced
ei t her poor @dhegboB) SraligiaR Gle. | osggof sone 10 nm
resist pgttle?ing . 8!*—)23@&%60'61*6@@‘66 pBof i lles and
unr gsol {@d 20| S| BE8 S S IAG & pal ymef
conposi pren—ef—each—eststHormytratiomn—and—t esti ng
results|are slet flofth [ njthe tjahl e beIOV\E@cetal
bl ocked| @oyigllak wWas .exthudes £lrgm thi $_c@mdari son
since siBRIBEked| RoPOHAR| SEBIBIDB I N cgngr‘@l Wi ||
requi r e|ovaslys [[®NgwnidYye| @ pREhts td| e s t gacBedy 40 nm
resist hickness, (ypicalfly [grleater tman seyen
m'theg asisum ng theit typijcal |di %sol tiog rates to
be aratipd 194 o %()onm-gab SEsanE @ | &ss.>[Ther ef or e
this canebe Siskd | 85SaSc8 B2 i X Sangl & 8o show t hat
acet al 2bPocl@d bl| MBs308| DRR (k9 SR SF-RPA, as in
exappl EFRRel®|® 30 @ Re®| BFOP| HroUE! ST
devel ogmemtrTiesT gt capabl e[ of [cljearing 40 nm r esi st
thicknasg ijp 4 tg % m nhufes devel opnent
times. 8097USSYY delbl g spaf £w| roduceg 40 pm
t hi ckn¥sQC aMms: | B %)Hwago?-e%i%tgconr gsitipn
conpri B|lg RPsi|B|R|BiBILERIRE @ fr oM t he| group
cons;isg g of ¢ ) eacripn dTOdUC[ forned in the
absencg| gof @ [cat gl yst betweeph (i) a pol ynmer| conpri sing
substi®duSed or unsupstituted hydroxystiyrene| and
acr yEabes ®|o| |~of [©
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met hacryl ate or a m xture of acrylate and
nmet hacryl ate, the acrylate and/ or nethacryl ate being
w@e@bottced by an acid | abile group that requirCT/BB20g)92593
activation energy for deblocking, and (ii) a conpound
sel ected froma vinyl ether and an unsubstituted or
substituted heteroalicyclic; (2) a reaction product
formed in the absence of a catal yst between (i) a
novol ak polyner, (ii) a polyhydroxy conmpound having 2
CFO 7 phenolic groups, and (iii) a conmpound sel ected
ff%m a vinyl ether and an unsubstituted or substituted
heteroalicyclic; (3) a reaction product formed in the
absence of a catal yst between (i) a novol ak r,
1.(ii A ahplorssie caBROTIQN FEMPLIBHY; 2 Ueeh *ar'd%me'@gédt lp@ythe

5 r&ne and acrylate, nethacrylate or a mxture
gr l}r{ﬁiac:ryﬁfnlbe and nmet hacryl ate, the acrylate and/ or

(1)retréaction| modudziéongecp rmtheoab@ean oha catalyst| ketween di) egplymer

t hat hi b Ki
cogttishia  SuSiufdoul SEPUEIUET . FNELSRbshiEner R s alifnate
m@tha?ﬂ?&lué)&?rl & Uinbdurer oB:abﬁ/daté vdret nhmhad:rvmlée i ﬁcryla(té)araj/or

mi xture o reaction praduct.formed jn the :
aBIEHIA IR0 BIIRCIT to RGBT BPIS BRI bRt By a hioh
actiatidh é’r@r{zj\?Yé’rrdeYodkﬂ{HJ‘éHﬂgn r@&bﬁ\ odnd §el€cf§ael'ﬂ&hlé3vm I ether

gr oups, (c) a corpound 'sel ec ed froma vinyl et
angran !amﬁuh)ﬁﬂimﬁd Oltﬁut@éltlﬁ@d belesealicyelisd het eroal i cyclic

Qq'eéét | \ u tyf e& 555%9\0@3)? é&t#l&?@b&@veen a novolak

nsu oxy yrene an
pdl;&héla@r)yA pbthiroay mmpmued dtfavmgralttmﬂeprmmbhc groups and (iii) a

nmet hacryl at h d/ th
cOPRRALBE SHeBFea Ty ALV Phdtorndrat gierbr sl sbq fgtted
hedé¥dali@ikli@ m xture of (i) a reaction product formed in
the absence of a catal yst between (a) a novol ak

(3pairgaction Rrepuet RBNgH i exgbsenrp Rl fucHalyshigetweep (i a novolak
oS ioRiRer caPRutEY PoCRTRRLBF LEBURIAGE] [hRRAstyrene
arideacnfyleml imetbadrylate of 3 mixtped gfranrylatengnd wiethposylats theaeate
and/or methacrylate being protected by an acid labile group that requires a high
activation energy for deblocking, and (iii) a compound selected from a vinyl ether
and an unsubstituted or substituted heteroalicyclic;

(4) a mixture of (i) a reaction product formed in the absence of a catalyst
between (a) a novolak polymer, (b) a polyhydroxy compound having 2 to 7
phenolic groups, and (c) a compound selected from a vinyl ether and an
unsubstituted or substituted heteroalicyclic and (ii) a polymer comprising
substituted or unsubstituted hydroxystyrene and acrylate, methacrylate or a
mixture of acrylate and methacrylate, the acrylate and/or methacrylate being
protected by a high activation energy for deblocking; and

(5) a mixture of (i) a reaction product formed in the absence of a catalyst
between (a) a novolak polymer, (b) a polyhydroxy compound having 2 to 7

phenolic groups, and (c) a compound selected from a vinyl ether and an
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or unsubstituted hydroxystyrene and acryl at e,
nmet hacryl ate or a m xture of acrylate and

woslbafsyl at e, the acryl ate and/ or net hacryl atgBHaI2G/002593
protected by an acid | abile group that requires a high
activation energy for deblocking, and (iii) a novol ak.
2. The photoresist conposition of claim1l wherein the
resin binder is a reaction product forned in the
unahisstingted @fr sabstittrddyisdtefoatioyntio, i) polpnbynmnpddnprshbisﬁtgted

or SRS AVHIRISVETE 0P8 oA A BeUIacRins 21 dpigture o

fwéteaeﬁfdyh@ir?acqﬂa@ W WP late AR/ mEBIbAMY | bling bﬁbté\@ed by
protected by an acid labile group that requires a hig

anzagid lpdile groumibabequises adngh artivaiionangray fof dgbl@shﬁeuﬂ@d (i)
ar?o %% ed froma vinyl ether and an unsubstituted or
Ftuted heteroalicyclic. 3. The photoresi st ,
conp05|t| on of claim1l wherein the resin binder is a

react i duct f d t ) .
2. bet VLB PRI R FPETERTE) Plralim, 1 JOGreib tyhy Eobpabr is a
reé‘cﬁi@iﬁ%@@ubﬁ%rﬁ@d&d the/ apbéeis of egl‘clmmt tnmleém i(l)) a @olymer
compound sel ected from a vi g}{ﬁ%et er and

compsistngt i sukdituted sbsHNSYRSY tel?x?mvé%?n% and rggrylate,
m%ﬁ&agfa?es'o?t a GABRRE! b QE%/%% férﬂi W\é’(h%@fa?é MtHeh cryRite rhnd/or

IS a reaction fornmed i n the absence of
m@thaamlteysnenmtme@nte(d )oyaanowd alebile| grawp | that irpquires a high

acﬁ\{;bt #@l{‘n‘gr 'dsegpo%kﬁ'@?éfx éta? @hgﬂxﬁ@ #glt%é{etd%@rq a V'P}ﬁl ether

andfarﬁ@’fsyibatu@temdr sm:‘shmqlhabeoah’cmlcacr yl ate and/ or
nmet hacryl ate being protected by an acid | abile group
that requires a high activation energy for debl ocking,

3.and Thil %ﬂot@r SSRTPIMSbsHRIE 6F &4hifT AMwvReldin the eebiar bﬁhﬂ@r is a
an unsubstituted or substituted heteroalicyclic

reguionpawdock $ersned: By iabpeRc0f A LaalystWpriverR (ﬂhé novolak
powla'ﬁér',1 H'EPBSfyhil&ron compound having 2 to 7 phenolic groups, and (iii) a
compound selected from a vinyl ether and an unsubstituted or substituted

heteroalicyclic.

4. The photoresist composition of claim 1 wherein the resin binder is a
reaction product formed in the absence of a catalyst between (i) a novolak
polymer, (ii) a polymer comprising substituted or unsubstituted hydroxystyrene
and acrylate, methacrylate or a mixture of acrylate and methacrylate, the acrylate
and/or methacrylate being protected by an acid labile group that requires a high
activation energy for deblocking, and (iiij) a compound selected from a vinyl ether

and an unsubstituted or substituted heteroalicyclic.
5. The photoresist composition of claim 1 wherein the resin binder is a

mixture of (i) a reaction product formed in the absence of a catalyst between (a)

a novolak polymer, (b) a polyhydroxy compound having 2 to 7 phenolic groups,
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m xture of (i) a reaction product fornmed in the
absence of a catal yst between (a) a novol ak pol yner,

wd fabo/guop@l yhydr oxy conpound having 2 to 7 phen@tiss2008/002593
groups, and (c) a conpound selected froma vinyl ether

and an unsubstituted or substituted heteroalicyclic

and (ii) a polynmer conprising substituted or

unsubstituted hydroxystyrene and acryl at e,
ande(d)la&rqdnmcmrmir salented: e &f vinyt ydthere aaddan unsubstituted or

<o Koo 500 e TELORGELG 50081, o

un&@édt‘tiﬁédi de?éménfecﬁndi@&w@tégInﬁ@ha@rylaTéI er phmixture of fat:rylate
nposition of claim1 wherein the I‘SSI n bi nder

angi mplAyie, (the acrvlate-end/Ar MSERRYIaIS PRI PRtegied by ah acid
@1”9@ I I

Iab‘ZIE) a ph?{ y ro %% lﬁgnpounggﬁg\?%ﬁ%lfgr?gmgb‘gﬁeggl Iyger
groups, and (c) a conpound selected froma vinyl ether
and I
6. (11 778 AfROIRSRt cbiibelioncotBirh | el Bhr MR A i o

mikEl oK {sd yéa&menqnddtmt lf@'ﬂn&tdem trre:]dhmengé af a catalyst etweere(a)

t he, acr.

of acryiate acr | at e t.e _and/ or.
a Rl vra%a?E IB} f&ﬂﬁw%haa"ﬁ%at g P@e'@?"&ﬁsoups
anlh@) é%;ﬂcﬁﬁwd %aiéc{éd 'fr)orrﬂ oMY athér ahe aRhghsubREiséd or
corrpOSItlon of any one of clains 1 to 6 wherein the

sup@ltyﬂﬁympam@dma QMR @"BW'SWQJﬁ'él?ﬁSWt@d @ dngebstiuted

hyd %I)@I%g//%r 8];(;/ g] ))I{I%S Ir rﬁétﬁ&%@ﬁzﬁ@ h@POQesixture of acrylate and
mdthadrplatey hiyel Iaovy}aih emglgrah&thaeylate deingyphotecied by cent acid labile
bi s | yhydr ox nzoyl ) al kanes,
gr%%‘%‘%&%ﬂ%?’cﬁ%@ﬂﬁ)’%& |'s, al kyl ene
di (pol yhydr oxybenzoat es) , polyhydroxybiphenyls

bi s onhydrox )sul fides,
7.bis B pﬂ‘i’@?ﬁﬂs)t@ﬂh%fr gny one of claims 1 to 6 wherein the

poB/ihgfjpo#%E%@PSﬁH@hﬁéWﬁ% ssll {PXt dGonolic groups is selected from

oxyphenyl’) sul f ones,

pOthWIwwemzpphemmwl met hanes, pol yehydipaphempalkylketones,

i RO o R IEh. ha o= o0 "alpcifBRlpenzoates

bistoIpiei8benizoy patkadnes| anu@isfemlyluydmxybedzoyl aryls, ~ alkylene
di(polyhydroxybenzoates),  polyhydroxybiphenyls,  bis(polyhydroxy)sulfides,
bis(polyhydroxyphenyl)ethers, bis(polyhydroxyphenyl)sulfoxides,
bis(polyhydroxyphenyl)sulfones, polyhydroxytriphenylmethanes, polyhydroxy-
spirobi-indanes, polyhydroxyphthalides, terminal xylenol linear tetranuclear
compounds, linear pentanuclear compounds, linear tetranuclear compounds,

non-linear tetranuclear compounds, a compound having formula (1)
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non-1|inear tetranuclear conpounds, a conpound havi ng
formula (I)a conpound having formula (1) wherein for
w0 syovdede( 1) or (I1), X is a direct bond, | owesct/1B2008/002593
al kyl ene or CH2-Y; Yis Oor S; each of RLto RO is
i ndependently al kyl, al koxy, H, or hal ogen; R10O is H
or alkyl; each of a, b, and c is.an integer of 2 to 4,
each of I, m and nis an integer of 1 to 3; a
conpound (@ying fornulawherein Rn, R 2, R13, Ru, R
15, R16 and Ri.7 eagﬂ%!epresents i ndependently H, a G
to C al kyl ' "to C4 al koxyl group, a
cycl ohexyl or a group represented by the
fornmul a: wheretrn R18 represents H a G to C4 al kyl
group, a G to C4 al koxyl group or a cycl ohexyl group;
each of mmand nn is 0, 1 or 2; each of aa, bb, cc,
) an®;hh is 0 or an integgr of 1 to 5
<5, cc+dd<5, ee+ff<5, dand gg+hh5; i is
e the nug@@r of phenolic groups are
r¥bf. 8. The phot or esi st
clainms 1to 7 wherein the

sati sfying

(RQ), 1 or 2,

PO ng 2 to 7 phenolic groups is
se ked from 2,4- din oxybenzophenone,

2,3,4-X i hydr oxybenzopheno ) 2.4, 4" -
trihydﬂg&gbenzophenone, 2,4, 6-tri hydr oxybenzophenone,

2,3,4-tri hydroxy-2'- nethyl benzophenone,
2,3,4,4" -tetrahydroxybenzophenone, 2,2'4,4'-
SR e one, 2,4,6,3'
aégﬁgentaﬁ§§¥%§§beﬁg§ghenone, 2,3,4,2"', 4" -
pent ahydr oxy- benzophenone, 2,3,4,2',5
R;-pentahydroxybenzophenone,
( %QI, , 4(@H)pent ahydr oxybenzophenone
2% A',6-pentahydroxybegﬁgphenone,
2,2 4, 4' - pent ahyd enzophenone,
34 [ nzophenone, (1)
t ahy enzophenone, 2,3,3",4,4\5' -
h OH) Do o
~5" - hexahydr oxybenZophenone, 21 3, 4, 3" ,4',5' -
xybenzophenone, 2,3, 4-tri hydroxyacet ophenone,

wherein for formula (1) or (ll), X is a direct bond, lower alkylene or CH,-Y; Y is O
or S; each of Ry to Rg is independently alkyl, alkoxy, H, or halogen; Ry is H or
alkyl; each of a, b, and c is an integer of 2 to 4; each of |, m, and n is an integer

of 110 3;

a compound having formula (lll)
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tri hydr oxyphenyl pentyl ket one,
2,3,4-tri hydroxyphenyl hexyl ket one, bis(2, 3, 4-
wd Toodyeaxyphenyl ) net hane, PCT/IB2008/002593
bi s(2, 4-di hydr oxyphenyl ) met hane, bis(2, 3, 4-
tri hydr oxyphenyl ) propane, propyl ,
3,4,5-tri hydroxy-benzoate, phenyl 2,3, 4-
tri hydroxybenzoate, phenyl 3,4,5-trihydroxybenzoate,
[~ bis(2, 3, 4- trih dr oxybenzoyl ) et hane,

bi s(3-acetyl-4,5%, 6-tri hydroxyphenyl ) net hane,
) iy dr oxybenzoyl ) benzegne, =
bi s(2 j ne,
et hyl yc é‘ N nzoat e) ethyl ene
gl ycgl di (3, 4, 5- benzoatle) g
— 2,3, 4md?phenyltr|o a “4(5} bi phed Fio }QHée_ (I
bi phenyl tetrol, 4 2””41 b|phen l[tetro 4,6,3'1, 5
1-bipheny|pento| > 2,4,6,2 , Gl- BVphenthe@mM
2, 3,4, 2 3 I 4 biphenylhexol 4 4' -t hi obis(1 _
3 di tetrah ¥
WHESR A Zehe, koot ke A ﬂﬂe“&%hﬂy .2

Ci2028 éll&l ghﬁkf ai"mrt@Wﬂale%ﬂ}drsuﬂ)f@mﬁclohexyl group or a group
tris(4- roxyphenyl ) net hane), 4,4',4"- trihydroxy-S.d
fepfeéem?@tbb’éh%ﬂfmlt'@l phenyl net hane,
4,4',3",4"-tetrahydroxy-3,5,3 ,51-
t et r anet hyl t r| phenyl met hane,

4,4, 2", 3" ©OH)ahydroxy-3,5,3",5
Itérame i phenyl met hane, 2342
—T(GH) T droxy-5,5 - diacetyltriphenyl net hane,

2,3,4,2 - oct ahydr oxy- 5, 5-
di acetyl tri pheniﬁﬁ@?hane

wl%rénel%,% refreséntshiaxatydioosy aﬁkyﬁgroup, a Cy to C, alkoxyl group or a
ﬁr opi onyl tri Ehenyl net hane, S.S. S .S -tetranet e/l -
cycl@ exyd |groust i eaich (il femzans! Bn '%0,11 of g; pagh of aa, bb, cc, dd, ee, ff,

ggsarﬁi ﬁh ﬁ Oto?'éhgﬂgggybfl'l tb 5 sa% a+ §n§C+&H<‘5 ee+ff<5, and

- tetr a
g’+hlaﬁ5 riad0; 1 od@nend wipere the, rejmtbfmaﬂphegotg; griosips aze from 2 to 7;

hydr o nyl ) pht hal i de,
or:§m§t\6 éPe.?% trihydroxyphenyl)phthalide, 3',4',5, &

t et rahydr oxyspi ro( pht hal'i de- 3, 9' - xant hene) ,

8.2, alTha" phétordsist hysthpasimiieay | anylond, f- claims 1to 7 wherein the
triisopropyl benzene,

polyydroxy - ‘t’qmﬁ‘(’%h@wﬁ‘gt %ytp 4 -RAnoli% @ReRS i splected; from 2,4-
AR 1 - & Aot ydpepophgene. 244
trihydroxybenzophenone, 246tnhydroxybenzophenone 2,3,4-trihydroxy-2'-
methylbenzophenone, 2,3,4,4'-tetrahydroxybenzophenone, 2,2'4.4'-
tetrahydroxybenzophenone, 2,4,6,3'4'-pentahydroxybenzophenone, 2,3,4,2',4"
pentahydroxy-benzophenone, 2,3,4,2',5'-pentahydroxybenzophenone,
2,2',.3,4,6'-pentahydroxybenzophenone, 2,3',4,4',6-pentahydroxybenzophenone,
2,2'.3,4 4'-pentahydroxybenzophenone, 2,2',3,4,5'-pentahydroxybenzophenone,
2,3',4,5,5'-pentahydroxybenzophenone, 2,3,3'4,4'5-
hexahydroxybenzophenone, 2,4,6,3',4',5'-hexahydroxybenzophenone,
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triisopropyl benzene,

a,a' ,a"-tris(3,d-di-n-propyl -4-hydroxyphenyl)-1

wo 2o090do66i Sopr opyl benzene,

PCT/IB2008/002593

a,a ,a"-tris(3,d-diisopropyl-4-hydroxyphenyl)-1 , 3, d-

triisopropyl benzene, a,a'

a"-tris(3,d-di-n-butyl -4-hydroxyphenyl)-1 , 3, d-

triisopropyl benzene, a,a’

2,32, ’3‘ 115 plealifiroylbefzoptinaxep h28y-rinydroxyacetophenone, 2,3,4-

triisopropyl benz

tnrydaoxyghe@ylp%r(tglﬁﬁ@pﬁoxya %gmgmgh%)ﬁlhef(yl ketone,  bis(2,3,4-
trlhy%r&yPhél? Qb(é benz Bf&gzeﬁﬂlIﬂ/droxyphenyl)methane bis(2,3,4-

|hydroxyp

trlhyslr@cyphem)d)mmm},el benepyle, 3, 4 5-tr|hydroxy-benzoate

tnrlzyff'%wg%n%_a[q , d-di eiﬁérﬂ)( ( 4f1_ hy A s RMPREREhBL Bt Y RS 3 4.

met h

phenyl 2,3,4-

tnﬂwwbmwiwmmmm | ] - 4- [ bisg3-abety(-4,5;8+rihlydmxyphemyjmethane,

ben

i@ A Y R IBRIRATE - [ o, BBt EbypabERF Y IRERg RN,

etﬁﬁéﬁédlﬂc@ﬁﬂ@@belhﬁm{))@}b@hm&hy| eth Iene

dr oxyphenyl ] ben ,
o yp Y :2 4,5- blphenyltrlol 3,5,35'-

T

bip’r;éinlymémﬂxyﬁtﬁeﬁgi K) elf-bphpnwhpwl a4;4'-thiobis(1,3-dihydroxy)benzene,
2 ftli &ﬁetrﬁﬁ%ﬁ %ﬁ%en ) et 5 l ] beg ?enf teitralgydroxydlp}hl%ly/fs%lfoxide,
2,2' A4 -‘-’nétﬂa %)@&mbﬁ I!thl)‘dﬁdlw ﬂnb@ﬂﬁﬁfr@xyphenyl)methane) 4,4' 4"

bi s[ 3- 5- di nmet 4- hydrox benzyl ) - .
tnhwi@@ 5@. ﬁeﬁeﬁynﬁgﬂ Pharyimgtane, “4,4 3 ' 4"-tetrahydroxy-3,5,3' 5"
tetﬁérﬁ%tgl%ﬁr?pr%nﬂqﬁ?ﬁﬁﬂé 4- hydr oxybeaz4y b) 344"_pentahydroxy-3,5,3',5'-

trlrwd[@cyhenmate)a ( 3 2 3 Atiplsryitho

enyl ] met hane,

glycoldi(3,4,5-
zene

tetram{emqutml”@ndln@ethgme 4- hydr oxybenzyl 2.3412:d54shexghydroxy-5,5'-
h hane, VL
d"”g:%i\f%'Pﬁ%sg%g Hga?]%yl 4- hydr oxybenzy:? 3‘ 243h4 gr '0X

disiehttriphempiinpthaineane,
dlpgoplgwlpr&fﬁ\@;&ldr 0@%&3 (43 )édf rgsn%ﬂyl 1, 153

- cycl ohexyl phenol

net h

oc;oahydroxy -5,5-

2,4,6,2'4'.6'- hexahydroxy -5,5'-

plroblymga nzglé 5'.6'-
tet?o|4 bi §b43 Qyt@frﬁﬁh)étrﬁrl 4 édgwﬁémumy 6)7, 66N EIHaKbhenzyd 3.3'3-

tetmm@myhydrmmu(dyns 44584 Byb' - dr oxybenzyl ) - 53,3-bis(3,4-

d.t@%?%ﬁ@@mdhlﬁ%‘tigangys bis(2,3 é-tnh)(cﬁoryﬁ)e enyphthalide, 3.4'5'6-
tetratiyiaydxybpiny(phthatite-3¢3'- xanthene a,a',a"-tris(4-hydroxyphenyi)-1,3,5-
truﬁcéQJRA' E%dr oxy- 3- (2- hydy O)%" ?rlsr@%hglme% ﬂﬁ Rydsoxyphenyl) 1,3,5-

met hane,

trubb;ﬁbﬁylﬁeﬂiéfﬁt hyl - 3- (4- hyflaaestrisEnetirytyparidroxypbhenyl)-1,3,5-

hydr oxyphenyl | met hane,

triipRIPRYIBERASRE: hy | - 3-F.4-MyESG3§BkRRFPYIA-hydroxyphenyl)-1,3,5-tri-

gﬂ%ﬁg YI]rrethan% tris(3.5-d 4-hvd henyi)1 3.5-
ISCE*&E | net hyl - 3- ( 2- %yadr(r)li b5en'§S°Pf°F;y ydroxyphenyl)-
triisopropylbenzene, GR35 buty-4-hycroxyphenyi)-1.35-

triisopropylbenzene, a,a',a"-tris(3-methyl-4-hydroxyphenyl)-1,3,5-triisopropyl-

benzene, a,a',a"-tris(3-methoxy4-hydroxyphenyl)-1,3,5-triisopropylbenzene,

a,a',a"-tris(2,4-dihydroxyphenyl)-1,3,5-triisopropylbenzene,

42

2,4,6-tris(3,5-



10

15

20

25

30

hydr oxyphenyl ] net hane,

1, 1- bi s(4- hydroxyphenyl - 1-[ 4- (4-
wan@soxgpenzyl ) phenyl ] et hane, 1, PCT/IB2008/002593

1- bi s( 3, 5-di net hyl - 4- hydr oxyphenyl -1 -[4-(4-

hydr oxybenzyl ) phenyl ] et hane,

1, 1-bi s(3, 5-di net hyl - 2- hydroxyphenyl) 1 -[4-(4-

hydr oxybenzyl ) phenyl ] et hane,

dlrﬂetﬂlylb4 E(/dlrohypi'rewyuhlaﬁmﬂ’cyhmqshyleyé) -1-[4-(4- 1-Ja-methyl-a-(4"-
dr oxyb nz

hyq%iyqﬁeg(y %1 )pﬂ;ﬂnﬁé(ﬁ Wcﬁsmﬂyﬁ)gthxl]be{nge?a 1-[a-methyl-a-

JW/ MM%%|@%%§( 1&% Eﬁ—ﬁ?droxy p[hen)(ll)ethyl]benzene 1-[alpha-

mqﬁlyﬁmsayé@imtbwehydrpéym@ny etipyljbenzene, 1-[a-methyl-a-(3'-

l
e oo R OPIEEE Y bbbt
hydrokyshenyYetmytibenaepb e hyftx )ndthylfoﬂr(z 4'-ditydroxyphenyl)ethyl}-4-[a',a'-
blszl%&a?%&gﬁ%}{)hfe}@]ﬁeﬁz Ieet qy[|1;| |Fr)1 ﬁ'\)X |1] &{* ﬂagroXyphenyl)ethyl] 4-
(1" hysrsmcu Mﬁeni;?étﬁylﬂﬁbr{zén@yBE@LWMﬂﬁéﬂWyM-ﬁ?ﬂﬂny@éﬁzﬂ) -4-

h

hy@nogwy reemyhgtgﬁylﬂmgthﬁpa{ oxyph@isl3-§3.9-djmethyl-4-hydroxybenzyl)-4-
| ]

Ay R gENEATI b, SRS IR oy

mmwlphanwmatmrm hyl ] phebigl3} @i hdie#hyl-4-hydroxy enzyl) -4-hydroxy-5-

2,,6-d | =4
it o A RSOl o
cy&lzﬁeﬁ)& bh%dr o|>2y4)?s[lyh9drd>xy B4|4{Hydroxybenzyl) -5-methylbenzyl]-6-
cyc(iolie%flé%o gn%/”) hyd:@ﬂ g‘p{gw&# %1 gldﬁ'n%e Ft? hydroxybenzyl)-5-
[)-1 - i
megﬁépﬁékﬂ{l/ m@to%y:%) Lo WE?M}/&E% 3l t}?a)’é)]yeﬂi FiiBylbenzyl)-5
meyipberiimaipanest hane, 1bw{4a?§g<prpxy\e Deyrowt ryetaylbenzyl)-5-

A oGS SOB P HYBSTIER YLt hchony s mettybena 4
hyéroxppieryflnetiedne, _ bis[2,5- dlmethyl 3 (4 hydroxybenzyl)
hydoxyphemyifiziane, > 4 et P! PRERY b BT S S RSB
hy@ﬁoigfﬂh h@sryar?e 5 dl met hyl phenyl ') 12k bm@rmw@wwnvet{m -
hy@rmwwbn@ﬁwllyﬂ@n@ d| hytid Bis(iterimetylifapydroxyghenyl-1-[4-(4
OB ENERAE ki O P Sy ygronpheny)- 1o
hydio3ybartzyl)phenylletttnex y pheny1 )i Hais(grhysiyogy- @me{tnylphenyl) -1- [4 (4'
hy%%g?%?rﬁz??ﬁﬁ (tar?))f]leihdﬁn%y dr oxy1pll"| %@(& k5h Q*\ly] 2%% f§phenyl)-1
hyd:(o?(ylgenil bpﬁ?wmmyl ) | sopr opy Il J1~#is(@4-ditydrexdyphenyl)-1- [4( -
hydroxybenzyi)phenyllethane, 1,1-bis(3,4,5-trihydroxyphenyl)-1-[4-(4-
hydroxybenzyl)phenyllethane, 1,1-bis(4-hydroxyphenyl)-1-[4-[1-(4-
hydroxyphenyl)-1-methylethyl]phenyljethane, 1,1-bis(3,5-dimethyl-4-

- hydroxyphenyl)-1-[4-[1-(4-hydroxyphenyl)-1-methylethyl]phenyl]ethane, 1,1-

bis(3,5-dimethyl-2-hydroxyphenyl)-1-[4-[ 1-(4-hydroxyphenyl)-1-
methylethyl]phenyllethane, 1,1-bis(4-hydroxy-3-methylphenyl)-1-{4{1-(4-
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hydr oxyphenyl )i sopropyl ] resorcin,

4, 6- bi s( 3, 5-di net hoxy- 4-
wansmosphenyl met hyl ) pyrogal | ol , : PCT/IB2008/002593

4, 6- bi s(3, 5-di net hyl - 4-

hydroxyphenylnethyl)pyrogallm

2, 6- bi s(3-net hyl - dlhydroxyphenylnethyl) 4-

net hyl phenol ,

hy?rﬁi(yglh@(yb,-anbthyléihyqbrter?ynétaayé,net hyl) - 4- tettbig{2yBreliméthyl-4-

SR SR S AR5 a0 B prenyletnane, 1,1

busiwdt&wd?lwpﬂehvshhw[h (#h rbﬁyztmhﬂmLmeﬂmyﬂeth&lrp%enyl]ethane
% r oxyphenyl ) met hyl ene di nmet hyl phenol ]

1, %l u;'3f1(53tr|hydroxyphenyl) -1-[4-(1- (4 hydroxyphenyl}-1

m%“%%ﬂﬁ?@%]le HERehY! ene] bi s 2,82 9] arsGy2 BReRRdthyiphenyl)-2-
hytj,yggypb(gfgheamahﬁet hyl ene] bi s[ 2, 6- di net hyl4sbisHle(3,5-dimethyl-4-
YRS BRISPT MR AT ] RSO R IURSYAnonyimethy)-

6-rethyidhefiol, bIS(4 hydroxy -3,5-dimethylphenyl)-2-hydroxyphenylmethane,
hydr oxypheny| I eneébl s[ 3, 5- d| met htél pheno

bis(4-hydyaxy-245- dﬂnﬁt}hy gwjh ﬁyp;cﬁgp ng, blS(Jl -hydroxy-3,5-
dwh&h? ggeﬁ\%lb EMPQMZ@%%nXErﬁ%thPhé( 3r. gygﬂeﬁ;glgg)g hyl)lsopropyl]-

4-4, ‘ebb(tbby@osymm aipylibenzeper oxyphenyl ) met hyl1}[1fl(3 methyl-4-

hyﬁgpdﬁygﬁéglﬁ?gﬁr%@t [ﬁl )ﬁéf}%f{) '%Ftohy 9fox|¥8hen)jl)ethyl]benzene
2 @-biﬂs[HE 4(dﬁaymd3)twiheﬂuyms<§maml] 4&1etyylpﬂemm) t ri sphenh6-bis[1-(4-

hyd@’?fﬂ@wl éﬁ?é’g?%k?ﬁﬂr?'& ne) t et r aki sphencf:6-03S@,gdimethoxy-4-
hyHFd)&bl(\éxy'ithHWb{)wgaﬂmhydr oxyphenyl ) met hy lg-Bis(3,5-dimethyl-4-

benzenediol’, "2,74,6-tris

hydrmphgnwrzeﬂwapwmpmnﬁ §aisi( ﬁymefthnl -4,8-difaysrendhepyimethyl)-4-
méltrﬂ\pn[arlﬁlbx VB,Q;%%(ZbI s r'n/d doxg};()t)}enoylmetrn/)) pWe tt;/YI;))henchy 1 bIS -

hyd;dﬂypﬁenyl)cyclohexane 4,4' 4"-ethylidinetrisphenol, [ |s( -

eth ene] bi s[ 2, 6-bi s(hydro
hy W %‘#ﬁ?‘ﬁgﬁ"}l qand] mi X1[2 ures th((a\rgof "5 ﬁe[(z'
hyﬂ%@ph@wlﬁﬁetﬁgaﬁ@}bw{z eruumétr@wueaa@ of clainms 1 to 84,4"-[(3-

wherei n i sing substituted or

hyglr@«yea@nwmeégylﬁpalb&i%ﬁ@@wewpgﬁa%cr yl at e, 4,4-[(4-
hygig)@@ﬁé | & bn%ﬁzb%rﬁeﬁfwmﬂ%huh ate and net hacryl abej(2-
hykiycmyphgiml)ymeihy&lece}b!s{ibﬁtqwm’éwlmemﬂ ate) and 2,2'[(4-

VR YA K YR hEORIS s hmbRiToneREf Y ate) - 4,4(3 4-
dlhydroxyphenyl)methylene]bls [2,3,6-trimethylphenol], 4-[bis(3-cyclohexyl-4-
hydroxy-6-methylphenyl)methyl]-1,2-benzenediol, 4,6-bis[(3,5-dimethyl-4-
hydroxyphenyl)methyl]-1,2,3-benzenetriol, 4.4'-[(2-

hydroxyphenyl)methylenelbis[3-methylphenol],  4,4',4"-(3-methyl-1-propanyl-3-
ylidine)trisphenol, 4,4',4",4"-(1,4-phenylenedimethylidine)tetrakisphenol, 2,4,6-
tris[(3,5-dimethyl-4-hydroxyphenyl)methyl]-1,3-benzenediol, 2,4,6-tris[(3,5-
dimethyl-2-hydroxyphenyl)methyl]-1,3-benzenediol, 4,4'-[1-[4-[1-[4-hydroxy-3,5-
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10. The photoresi st conposition of any one of clainms 1

to 9 wherein the vinyl ether has the fornmula R 5()
wOoMen/e40850 i s unsubstituted or substituted al kydT/m2008/002593

unsubstituted or substituted cycloal kyl. 11. The

phot or esi st conposition of any one of clains 1 to 10

wherein the unsubstituted or substituted

heteroal i cyclic is 3,4-di hydro-2H pyran. 12. The
bishhgtimxgS-methyipheoagi)methyljphemfilal-m 5 wherei n t he anount

[ fr. hout . 70 .t bout 90 i ght {
eyl Ry ifeneis i ARy R Rl By eho.
andPmikiebthaebeent . 13. The photoresi st conposition of

claim5 or 12 wherein the anount of (i) ranges from

about 75 to about 85 wei ght percent and the anount of

9. (1'4' %’?E%&re@(si’%ﬁ%ﬁioﬁ%ﬁ Anf Y of RlaifRk 9N ko PENARREIN the

otoresi st conposition of claim®6 erein the
pobroarnconoprising substijotedt pomnablostituted hysiroxystires® ansi genylate,

rce the amount .of (i) _ran
5657 of O gAEHE s Sk et AR GHAR 3B jBm ponvte
hydMQQZrefnéQm-?Myﬁnéihé@ylamm 3anavei ghpolyig+hyerdxystifene-co-t-
The phot oresi st conmposition of claim6 or 14 wherein
buiyrerda®dnt of (i) ranges from about 60 to about 90
wei ght percent, the anount of (ii) ranges from about 5

to about 25 weight percent, and the amount of (iii) ]
10r angbe photaresisocampositiorapbany e8e wéclgiths fdpdkwhereis the vinyl

Th st conposition of any one of clains 1 to
etﬁ%ﬁﬂ%?@%%’m%er conpri ses a photoacid generator. 17.
The phot %gsi st conposition of claim16 which further

conpri ses a\ijsé\la A coated substrate conprising: a
substrate having thereon a coating |ayer

where Rsp is unsubstituted or substituted alkyl or unsubstituted or substituted

cycloalkyl.

11.  The photoresist composition of any one of claims 1 to 10 wherein the
unsubstituted or substituted heteroalicyclic is 3,4-dihydro-2H-pyran.

12.  The photoresist composition of claim 5 wherein the amount of (i) ranges
from about 70 to about 90 weight percent and the amount of (ii) ranges from

about 30 to about 10 weight percent.
13. The photoresist composition of claim 5 or 12 wherein the amount of (i)
ranges from about 75 to about 85 weight percent and the amount of (i) ranges

from about 25 to about 15 weight percent.

14. The photoresist composition of claim 6 wherein the amount of (i) ranges

from about 40 to about 90 weight percent, the amount of (ii) ranges from about 5
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of the photoresist conposition of any ohé of clainms 1
to 17. 19. A nethod for form ng a photoresist relief

WO PRg840961 @ substrate conprising: (a) applyi ngp@NB2008/002593
substrate a |ayer of the photoresist conposition of
any one of clainms 1 to 17, and (b) exposing the
phot oresi st |ayer to activating radiation and
devel opi ng the exposed photoresist |ayer. 20. The use
to abo@t Fhakeiyht pertent, amaabe tanasurifof diiiy ramges dfont keouts5 fo about

17 for formng a photoresist relief imge on a
S0Rightngreent.

15.  The photoresist composition of claim 6 or 14 wherein the amount of (i)
ranges from about 60 to about 90 weight percent, the amount of (ii) ranges from
about 5 to about 25 weight percent, and the amount of (jii) ranges from about 5

to about 15 weight percent.

16. The photoresist composition of any one of claims 1 to 15 which further

comprises a photoacid generator.
17.  The photoresist composition of claim 16 which further comprises a base.

18. A coated substrate comprising: a substrate having thereon a coating layer

of the photoresist composition of any one of claims 1 to 17.

19. A method for forming a photoresist relief image on a substrate comprising:
(a) applying on a substrate a layer of the photoresist composition of any one of
claims 1 to 17, and (b) exposing the photoresist layer to activating radiation and

developing the exposed photoresist layer.

20. The use of a photoresist composition of any one of claims 1 to 17 for

forming a photoresist relief image on a substrate.
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