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WO 2004/ 083962 PCT/ EP2004/ 002391 Descri ption

Phot or esi st Conposition for Imaging Thick Filnms 5
WO-R@D8392 | NVENTI ON The present invention rel aPEBFEPHOH002391

light-sensitive photoresist conposition especially

useful for imaging thick filns, conprising a

filmformng al kali-soluble resin, a photoactive

conmpound, a sol vent and a—§§9&§é¥hnt at a | evel

ranging from 10 about 2000ppn1to about 14, 000ppm by

wei ght of t &he oaositiongiopd gl hickol ing

t he phot oresi st fllnthas a thlckness greater t han 20

m crons. The invention further provides for a process
FIEQD OFANVENBION i magi ng the |ight- sensitive

f th
R ot USRS o S G R e omposin

e%fa%/ GLEr AR N H@C%?lét@f’nlrﬁ@rco heﬂgag‘rfﬂmafb%irfgeQlkall-soluble

['ectroni c conpon nt S such as in I cati on “of
resmnpmtmtoacﬁuepsompdummtaagobteebland recslirfactatcatea tgviey ramging from

f fil f, 0 t ist ..
bl oBpBEh i @byt 16 HEipPth. BV weigh G 451ef PLBRRSISF Sortposition.
PrefsBbBStHe phefitesisBfiph hass adiHicknesBkgreatdrtre@r a20eshicrons. The

circuits. The coated substrate is then baked to

ineardionr iartbenpyoddes /aita prooess fpheedlingsard innaaipeadtheilight-sensitive

ool o Pl B R e s b crat o1 3 next - subj ected o

an inmage-w se exposure to radiation. 25 This

radi ati on exposure causes a chemcal transformation in
BA@RG@@QN@OFHTHESINVENT*]@N?OM ed surface. Visible

rght, urtraviolr et (0OV) Trght, electron beam and

X- r Bhatengisighit cempogijions eareadmd dn nyipedthogiapii yproseases for

S EIRC RN O ——

chiist Shd integnaed @ pREVIRO| GeherallyQirdiresel precedids! anmeging of film of a
ei ther the radiation-exposed or the 30 unexposed

phatargsishromosiipm isdfissirappliedoto enallagirle raeteriabhaveh as silicon
wate’s é’@j f&t%ﬁklﬂé lrﬁggta%&%i Bltsco'fﬂgsdota'tétf‘%bstrate is then baked to
nega ve-wor 05| I've-workin

evapgeaiie \eenveolkemginphet maerwstommpmltlmm aad atoeﬁ)emﬂmeeltlng onto
d| ation [ esi

t th
the, SHSERES T RBRELAORB HTEGaal B SHbEts funPRssubleci=d fo an
,mg e‘\mé§e§< nggqgeg@gmgnsol ution (e.g. a cross-linking

action 35 occurs | e the unexposed areas of the
phoﬂ@usesad;atlmaupoglreewmsesreldnemmlytramm@mucﬂstmﬂm exposed
arega%Tt/)tEt?\zeogoA'e{tg %ﬁ %ce 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 reaction
occurs) while the unexposed areas of the photoresist coating remain relatively
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soluble in such a solution. Thus, treatnent of an
exposed negative-working resist wth a devel oper
wa@auges3dssenoval of the non-exposed areas of theCT/EP2004/002391
photoresi st coating and the creation of a negative
i mage in the coating. Thereby uncovering a desired
sphible omswsh aiselutioner Thus drestiment af an s¥posee negative-wiorking resist

the photoresist 5 conpositd j t e .
Wi a RIS Frused, SRTPYAL ol NN HEBER s B B photoresist
coafiPaht ited Sreiition PEPASESHiVeTRERVindRe icoatingli Thersby uncovering a

t hose areas of the photoresist conposition exposed to )
denised denrion off B dinslenlying subsibate serfagr qrevdnieethe photoresist

C@ﬁ@%it@ﬂ v@gs 8e gsiterdearrangenent reaction occurs) while

reas not exposed remain relatively 10 insol uble

to tign diey adtheehand| wihem positiveswdrkimgt protoredisaicompositions are
exposed positive- working photoresist wt

h th
HBARAC HEROB IS E St GAURHITIOMaSse cEsas Shdlher PRSIGSESISt [fmposition
eﬁﬁ@ééd”@b e A R81GH eo%tcgﬂﬂa Rloré Ié'tlfjhb'@&felépbri &?Htion (e.g. a
Y gai n of e

ot or esi st coati ng. , a desired portio
rearclTdeymeng reabiom atceuss) rwhkitee thoseuarcas enatdexpifsedr rerhaia relatively

U o, BBERBR Sl S B ity PSRk postve

woRkiHg | fHdtorebRS WRAthO BRE BevalbpER¥EusEY fémeVal dihel exposed areas of
conposites deposited in the spaces of the substrate

theheoalingneng s eeadipg tof acpesiiiveyinege inethsvigliptatasisigcoating. Again,

asfes e BBRE orB ERNIrG s rbfah i G REBmd

Lat epftet fisis rdavRidpmentaopasition, te nokhpbrizigi wiproitied Gubstrate
may be renpved during a strlppln%_operatlon, ' eaving a
M2y hratreatadewits dsubsitate-gighatd solulions plasma Spaeeed, hae metal or

o RS (4l (RECHLbS: o L LB08MahEP S otorei

cedliriy wgs retmeped tduringcdeadepmest. althe gireas ©b thdeubstrate where the
In the ma ture of patterned

piﬁ&%%%ic&%ti%éﬁ%ﬁrr§$%$ &re pégigp{%i;?ﬁg@rng{e re!?'naimng areas of the
- QCReaR Al i f qeliggt 5| it t :

PROBRSLET COMEP TAPRES [EHRCH aGiR] ;5| SRbpind, SPERIAE Raving a

patierned subsirete sufare| dn swre Sudtances, iEisedesicaitetochxatytreat the

G RO o O RO e e e
st8f; R8ncrRsklitsZihbsich RCheuHR9ihgibsirates | ncor por at ed

herein by reference. Wafer | evel "packagi ng produces a _
chi pihdine/manufesturaAf pajterned girucires!i susbr asvademleyel packaging,

o 51 delficbL losReAL LGB L8y Rt L HBh R sty consiy
ofcthen@rtéiconnetie mdréasesgr Foedexdmplel tseeC Bolnadiov Elgdi@®chemically
active circuitry and is especially inportant as

DereaiiedySelder fvmrs formWalerbevel Ftaql@gjng@rPa;qlﬁasmg//t\Qs?embly, Solid
Sl TRRARSIogy, PeheOMH-88328A1 P04 ERRRRALAD D Uhich is incorporated
herein by reference. Wafer level packaging produces a chip/die/device that is
ready for direct assembly onto the final substrate or final system platform. Wafer-
level packaging is used for making electrical connections to an integrated circuit
chip above the active circuitry and is especially important as the density of inputs

and outputs (I/0Os) on chips increases.
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Waf er -1 evel packagi ng schenes use a techni que known as

redi stribution to connect the peripheral pads to an
wae@a/s3sny of sol der bunps on the surface of POEEP2004/002391

waf er. The basic sequence of wafer-|evel packaging

with redistribution involves creating a |evel of

| Nt af/GRIHI8GE 5d&bgﬂﬁféﬂ@?né§1u$@§%cmﬂﬁe gﬂ@v\hhéé rédistribution to

connected 5 to theé peripheral bondlng
comm@et- theuparinhedali padsxpaeardayarsay phselacabumps oacthei ssirface of the

aIT”ﬁ ggglgt%%bu%ﬂtg'or \X/‘?ffﬁg- e\;&‘f%%cgg@ng%wqgalsmﬂmon involves

cr@éﬁﬁé adeléltdfntepestthdcbttt d¥finkdRnofinderdsurhp Paehthat is connected
barrier and adhesion |ayer. The platin (% mask i s

tof benperipherghbeoediagi pad.t Hite eaﬁeﬁ-aw@@ padhs expesed Py gnyia in a
SRRy B0CTH L Sy b8 blog Al ety v
Stpck dvat ﬁmplldeeldryematrbpladingrsebwtalyer onatbp. of Fhdiffissibnldrarrier and

bu is electroplated w the via in the, gase when
dhesror T st Blablogmask e demeci REororEsish A ¢4t fange from
| e b e t t
b!%‘t@%’f* y‘?h#c 1200 PhIRIR) DR drdPypRafly era0s B! Layers
embedmgea;bont 160 pheto sboupped JencarehtypioBNy iappéied he dlouble coats.
awa verywhere it . is, not 1 ered b he sol de .
e BRI FEURT 5 eldetioBiAlSd WlyRoHE §fa dolie ik hen @ thicker
pde&@mst OisfﬁE@cﬂm IThe! R@IdErapan |érttypmatlyedel@@h@p|@sed above the
d bunps, copper posts and cop Egr wires for

phOéQr|8§lSt wien dh is n<8rar thiek, dpverplatinggphgniisigone plating). The

ProfsBistat afef dindet, Pl e URBLIERIBIET by Rihiire it is no
cotléﬁémhw de esidedbampesi Bihalgythe buanss welyybd hefidwet) causing them

onpared to the ghotoresists used in the IC
10.&@f@£ma&tﬂ‘a@ ﬁh@oeB trUNGalae §PESEESze and  resi st thickness

are ééﬂ&'ﬂiﬁﬁﬁé’ do ?PEPE 518MNEH 85@F%r%é§f&g@9%mbﬁfon lbeﬁ/afer level

hi gh” aspect reS|st t'Hi ckness I ne si
pakkaging oehalr@aa: resistenoldhiftcds phiet eladioplateddei foes the final meial

strﬁ‘éﬂa‘i&%ﬁi%ﬁ%ﬁe@gﬁerewqﬁq {BERGIRRIESr JHELESS TRiers are very thick

gfidrae 1d hee ?ﬁ@%%&ﬁﬁé%s@ﬁ ih 8e B GHAMEacHPing. Both feature size and
P03|t|ve acting photoresists conprisi nganovo ak resins

regisidthigkness erditypicaly inclhepiangesolds Hphée dABtimeso that high aspect

oG RRR it ot SR ol B By R eSS

one DRvideyr fhamufddiuregufist uéelta%dnﬁ@@@@c&orﬁda:hhh&:al machines also
presence of an acid cat al such as oxalic acid.

usBhenoHieh MRt IS TaeTiae es GPMpoDeRE, oldae Hachine.
r ea?ogﬂﬂ/e%tlhg%%&@ %85@? rﬁ%{ ﬁo’v'mgl%' ?éjﬁng‘"a'hﬁ uinone-diazide

napht'noqui non e acl el r derivatl

cohpouhdk aisnphyotoadtbe d:mnpeandseelre/wem konoiwm imethebi am tevolak resins
ynmer. Additives, such as

and copbi ned w
af%JVP'&@UBérR@dU%CmM tC@ﬁdﬁaﬁ'QE qun@'icaﬁmld@r é‘ﬁ‘F’sPne or more multi-
suﬁﬁﬂmor e?h@ﬁ‘ol t‘ih' re8ehbE dtOR% Lﬁ%%’a‘téliét{f‘sédélhgégt%hc acid.

I St |Im eretefllm knes
Phbmtlﬁe raoonpoundsesieegendrially tabtainadviey stadtingi madihydtdxyphenolic
compounds Wlthvr%oh%'oqunxgne diazide acids or their derivatives. Novolaks may
also be reacted with quinine diazides and combined with a polymer.
Additives, such as surfactants, are often added to a photoresist composition
to improve the coating uniformity of the photoresist film where the film thickness is

less than 5 microns, especially to remove striations within the film. Various types

3
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3 WO 2004/ 083962 PCT/ EP2004/ 002391 of surfactants are
added typically at |evels ranging fromabout 5ppmto

W@bwung392D0ppm US 6, 159, 656 di scl oses t he usePOI/EP2004/002391
m xtures of surfactants fromO0.01 to 2 parts by

wei ght for a deep uv chemcally anplified photoresist,
of teyiet Feeadded tyme@lyugbée\%? rﬁﬂ%‘ﬁgrég%‘l AP SReEpto about

2o§}épHﬁgD%ﬁggé%ga;@E#l%én%ﬁfgﬁfégsgf rButes! SRS PlaBlehEs from 0.01 to 2

an m cron and
pastsriyaweigt forey dbsp gv eheaicdllysamplifid@ppmotbessistt d esefpiodoresists

argUseRdab e FevbIaR dseral ifGarnud) whess HRisaly igedim thickness
ofgb%%r%tﬁré%'@tcfﬁ t%ﬁfé‘s@%%ﬂH%ic?on skiadtdht levels greater than

['i'cati ons o e electronic 1 ndustry, as discusSed.
108bpwre Jeack doi susfackOdgfeotsoreeishsas fvididss in libe fiime M Okd21,626B2
.than those d for high resolyti.on |jthograph
disaietes ¢ RYelakiasedinaidresish CopAias 4, IRlBERIER! qyrfaptant at 5
ppR? mcrons. In thick film applications the physical

paranmeters of coating, baking and devel opment can be )
qui tGertHin fappieaticnsosh thecdectepnie dustiv, @s. diseiissed above, require

RSBty SACHE BRARL AR LR, Bibe R hER ostHfibnfinography,
wHEré rtaesd the, filgisC card Sypibalgh beagrebeadthan PO Nitrérey. min thick film
films after coating and also after develo Ht. The
apaligationgnine pRYECE areMerRse of K0aliRgt Ba@§9§r§ gevelopment can be
oA Yo R OTRI 18, TPL RS Gy Ry on oxo
defddt@lgméagr phtbse sdpmmatid) striations, farhedienpbbtoicestiubbies, etc.

WGl Eah 1940 1P BeRurimaiS #en diaROA G SisBGTer devplapment. The
ap@ﬁ@arﬁ@?&%@ @UH% Q@%@@r %%tdr?&%ts@%ﬁp%ﬁallﬁ/ Qﬁo@é’&@rg]ptriging novolaks

xt end perio time before they are exposed 't
angd quintire dieridest whas thérsephelbrsisis @re isaaladbalifilexipiskoess greater

d I f h i filg , .
e Cad PGS, SBtsn wralP P aage Snolcigey fenEsfc Bytey tme
insHRiRYy dddis el thRRKShROksR IMPLIfe dozley ahdBaked and then
i nstabili t‘u)éagggat ively inpacts the device yield of

left fos someney Pepicd i diney hafaradhex ate espasashtacisadiadion. It has

f . Vi ' , -
oo BB o U B2 21 S Fop iRy S 0 RSt . e
endtgyf Rojuiret tbextehin dhmhage hansesktd withtihcreatingndelay tiate between
ive satisfactory coating qualiti en used at t

[ ial1ties, he
bakey@ed) @RAsUrer Rélpytime INptability negaliyslyei MRAGHH dhe dsy|cs: vield of
e [ (VY Skd Vi t ' ]
tnel UGG EhoRes ARECal| REESIS il GAR of Mdrtfborlic for these
devio8ppm of surfactant, exhibits delay tinme instability.

e pnyobulAosr BBt Bt Wl bR SRS that ne
surja%‘(g ﬁit Ii‘élggfsghgﬁalteh@éed@fo@\fﬁiﬁ%ﬂddTﬁoN‘@iVB sa68RcEicoBeing qualities
when used at the same level for thick films; for example, a photoresist
manufactured at higher viscosity to coat thicker films than a normal photoresist
and containing only 100ppm of surfactant, exhibits delay time instability. However,
it has been further found by the applicants that there is an optimum range of
surfactant levels in thick films that provide films with good coating qualities and

good lithographic performance.
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good |ithographic performance. 4 WD 2004/ 083962
PCT/ EP2004/ 002391 It is the object of the present

w0 pwef8ioen to provide for a photoresi st usef ul PEDEP2004/002391
coating thick films that is free of coating defects,
such as striations and voids, and gives good
| it htigs umechéof thengnesent inyeetisnatd grovmeof%r @i ptiptaresist useful for

hot or e [ 0 de L. .
cBareiic Hers L s e 35 5aP RS bl shead Yiplifie gpo voids. and
gﬁ\egtgo%d':litﬂ@g@pﬂnd ;bér*ﬂcﬁ”fﬁaﬂc@s egpédially, Proviimghalsporxesisethat is not

delay tinme of the photoresist versus the exposure
semﬁ’ﬂ‘ge/tq delpytimes peiwvesnhaking end expeswet ant

concentration is varied. 10 Summary The present
invention relates to a photoresist conposition
BespPPRjceibtivn bf Eiqure for imaging thick filnms, conprising
an al kal1 soluble resin, a photoactive

ound, _.a ,
cur 1 Biausm! uetraics @ Riehpf thenGalte-preosast deledime of the photoresist
1 I

VeS8 S5 ReREr CBPELE ShD, SRBeRy. s MO SRITLENE cpBantration is
vegmied.erably a noni onic surfactant, and nore preferably

a fluorinated and/or a silicone polyner. The film

t hi ckness of the photoresist is preferably at |east 20
Suhﬁﬁ@&s. The photoresist is preferably a mxture of a

novol ak resin, a naphthoqui nonedi azi de and a_ noni onic

sur f Blee anesentevaniiparelaies ta atptatoresisicempasitionoespecially useful

R85 5 R0 20 AR SBHI34F] 7 FHRE R Qoo

a |9u@ﬂabta$\¢réﬁd & \ep Wh@ﬁe e earfaosint ivat auretllarfgimg from 2000
thick filns, r|S|n8taf|Imfor

p@mk 13@&099% relatiye, 10& 2 3Veid @5&9@@%@@&@3nahea%factant is
{
GEHRV2S: SR AP LB S0 PR BRSO o URBRREN e =
sifrcafee palyimert fidepfilot d)lmekm&s bf ftimee mmﬁor@stsltmslmemably at least 20
%%reater tha O m.crons. i nvention fur

her .
By deTé"eT oresigicdssP @ra@%t Pndhizige i fhgfngvRigk resin, a
néﬁol‘ﬁﬁgcﬂLﬁﬁBﬁéﬂlel@e%’H’Qﬁidn'lcﬁﬂc %Urﬁaeta?lt' ™e "H\}é?ﬁion%ﬂ‘fﬁél’f relates to

e resins, such as novol aks and
a pudogsg doioixyaging éresovelphot@esisypi cal |y used in
phot or esi st conpositions. The production of film
form ng, novol ak. resins which nmay be used for
DEEE AL thRd evesEingi tive conpositions, are well known

In the art. A procedure for the manufacture of novol ak
resi He pge@@e},m\qe@@gm provides for a light-sensitive photoresist composition

useful for imaging thick films, comprising a film-forming alkali-soluble resin, a

photoactive compound, and a surfactant at a level ranging from about 2000ppm to
about 14,000ppm by weight of total photoresist. Preferably the photoresist film
has a thickness greater than 20 microns. The invention further provides for a
process for coating and imaging the light-sensitive composition of this invention.
Alkali soluble resins, such as novolaks and polyhydroxystyrenes, are
typically used in photoresist compositions. The production of film forming, novolak:
resins which may be used for preparing photosensitive compositions, are well
known in the art. A procedure for the manufacture of novolak resins is described
in Phenolic Resins, Knop A. and Pilato, L.; Springer Verlag, N.Y., 1985 in Chapter
5 which is incorporated herein by reference. The polyhydroxystyrene can be any

5
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in Phenolic Resins, Knop A. and Pilato, L.; Springer
Verlag, N Y., 1985 in Chapter 5 which is incorporated

weoogiogsoby ref erence. The pol yhydroxystyrene cCBOT/BR20841§02391
5 WD 2004/ 083962 PCT/ EP2004/ 002391

pol hydroxystyrene,_includin si ngl e polynmers of

oAy pr¥RdTeNa o iR ssipgle | oﬂwgﬁem vigytphgRol; copolymers of
VAGIAMERLP A" bHabLNRate AR08 HohfoniBil g B AfdiME A Bte derivative,
derivative, ne crylonitrile, styrene, or a styrene

nidhdcrgionitsles stitens, o alsiyrepe erivativesach @ms alpha-methylstyrene, p-
t hyl styreng, ,0-hydrogenat ed resins derived from .
R Ten, Sy OaP en e afe e veR Hiin gl BolviaTas! vinylphenol;
: . _ | . Ly, )
SR SRl el B8 MR e ANBhe R rd he above
deseribest acrglate dedvativen alkadrylate derivative, nostyrerke desgvative.

o ol YRR resbe “SReAMN R sECh BanliohionaaeaBh reaction

ploRiist oPatEleabidsiy gResdlid Sonpduifl with et @dst of@BIdeRR source. The
i ncl ude for exanple cresols (including all isoners),

phendlietampaundssinchidgsfor example gresole dimckiding sllisowars), xylenols
i | . b
(BBA #5220 7 SRR 3y BN G AR can Pe
par aAldetptid soycms that caae usekiratiis imadmtion include formaldehyde,

chloro t a)] dehyde, and reactive ui val ents of these i
PSPRMAS b6t o HO RRonSCHABEEYH6: rAhldioRgEE ity de,  and - reactive
d f o it '
AT FUEREISae, e, MOl iRhde anc
paratoraeildehyaeasses prafesblé.orint ddditioitlinixtbures aidwms at inware different

reaction includes hydrochloric acid, sulfuric acid,
al%&ﬁe@cﬁ] ; ugggti c acid, oxalic acid, p-

t ol upesatid aritslyacivdeantbrt R lddefionI@shdthrbaas t fevttion includes
conponent (hereafter referred to as PAC) can be any
hyzipo@uafeuadidk newiuieo aeidusiermic fasidusacetic pud.oreslist acid, p-

‘?O@%ﬁ?gﬁ'ﬁﬁfﬁg%g&dgéf?%ﬁegﬁ%| it i1s diazonaphthoqui none

ona yhydr oxy conpound or

nonathed phistoadting nedrhgosentpRistdaftdih psfeaeti t6e a§OPREY e be any
can be prepared by esterification of _ .
compuusor YK ih BREREA fae Lse dupheiffesishrempagitenty/ Breferably it is
« - | - - "
RIS SORIAL e by UL A6 DR onvaroy
prebolih eamipiocndoi Ritdteactivencormpotihds pae bengepafedbgicsterification of

atal yst. The.us f o- di gzonapht ui pones . as | .
1. EReP BRI oo P i d - REPBHIcaUipnediazide-4-
SO ARGE I SISO 800|903 PRSP 27
phenalio mapietiesguantbrie thengiresermes ofwhasic aatalyst. The use of o-

AP 38 lab b s BEELIS NBLPRRAMY %57 sk
arlgbe%;mgﬁgb sbAsitigg@®WhiRh ddmplise aRE8RPONMEThE present invention
are preferably substituted diazonaphthoquinone sensitizers, which are
conventionally used in the art in positive photoresist formulations. Such sensitizing
compounds are disclosed, for example, in U.S. Patent Numbers 2,797,213,
3,106,465, 3,148,983, 3,130,047, 3,201,329, 3,785,825 and 3,802,885. Useful
photosensitizers include, but are not limited to, the sulfonic acid esters made by
condensing phenolic compounds such as hydroxy benzophenones, oligomeric

phenols, phenols and their derivatives, novolaks and multisubstituted-

6
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3, 106, 465, 3,148,983, 3,130,047, 3,201, 329, 3,785,825
and 3, 802,885. Useful photosensitizers include, but

wa@e@4ngiet i mted to, the sulfonic acid esters PemEPg4/002391

condensi ng phenolic conmpounds such as hydroxy
henones, oligoneric henol s, phenols and the

rrgﬁahxﬁgoxmnyhal}@ngﬁsmama thqqs)mer(ﬂu@)e@az@exﬂasulfonyl chloride
o OGO ABTLL AP0 003 heorh (X YPPIRY cno  proferred

aI ka es W urnone-

eftbodimdet monhohwdrok pheHolB®Eueh(dh, d)mwpaemdearé mefe‘rmwl
chlorides, In one_preferred enbodi nent nonoh

phend? 8nathen eazbqsimnb mEpfsrakly, éhﬁrW¢re<eft 2 %@{m goieties per
t f
oﬁ@?ﬁ&'eﬁ‘ﬁlﬁ of tﬂé?cﬁ%@mr%lwe%ﬁlﬁgagﬁ@%sg@paoﬁ[ yﬁ)agkﬁaﬁé 'of PAC is in the

‘noi et es ydroxy
rangepomﬂ as@kmcae paefeaatiy om éheofar@a®@fidsSi n t he range of

and nore preferabl n the ra of 35
- o r 528 R SeTuS L Pratpled s Ao SRRy ot undR o
(egapoﬁﬁﬂ FOsSHBNY OISR RIRBN DS §é1@3 Qstrlhydroxybenzophenone 2,44
tri hydroxybenzophenone,
trihydrepyberyariiensieenored, GZUIHINKIXVbﬁIyZﬂRi‘WI@GﬁZopl?e@méftahydroxy 2'-

B IGEAIRREIORRY o7 oy iR 2c G I O%y SAT B nenone, 2,244

td@h&df&@b@ﬁﬂ&;ﬂm@nmﬁ 34 pentahydroxgbenzophenone 2,3,4,2' 4'-
2,4.6, entahydroxybenzophenon 4'

pg@tﬁhgﬂwywzgghgmnone 2,3,4,2',5'-pentahydroxybenzophenone,

A henone, VA
%ég 4§ h%xal@&?&h?&@%{zgflb% e%gophenone anagjnd 2:34,3,4,5-
h@(&ydr&ybéhzﬁpheﬁmeahydroxybenzophenone 15 (b)
(bg’oé&%fc{ meal {é%tﬁlﬁé%gﬁqu % 34,?1 -trihydroxyacetophenone, 2,3,4-
RS I 4
1”?%%&??%% oif’;(%gde?ﬂeyy exy?%ettnggagpxe/g?enylhexylkelone,
(CBi Bisprolymdilexyonsinyhglkpaek asesh sasc bis(8,3,4-trihydroxyphenyl)methane,

bi %%2 Iﬁ/dg'?”' @é%@%ﬁﬁ%}' #gbﬁaﬁﬁ@@%&thdroxyphenyl)propane

(dg %@rdbcybéhhwélﬂé@weéw bidpyP Q,&ﬂswtrllﬁyﬂroxy-benzoate phenyl 2,3,4-

ydr oxybenzoat es such as pro

tnbydrozybenzmﬂ@ o3 plagnd &%5-tﬁhﬁ¢fw<ylzemzaaie,20
e% %I%VQ{)&y%g@%?g@%@zrﬁa@%?@ﬂgg gﬂ ig(polyhydroxybenzoyl)aryls such as

bi§(208, Wﬁtpluydrg)xjdwrga@yl )Tﬁdtk@ﬂ@lsble(?i achetyl -4,5,6-trihydroxyphenyl)methane,
roxybenzoyl)aryls such as
blgd%"g l}{ya/rpxy ;Zg Yo |ANGERIBinrb B-trihydroxybenzoyl)benzene;

(f)b' SA%yl%ﬁgt %/lrclilﬁm@ﬂ@/ %??%@%ﬁggﬁgbﬁm %@ne, ethyleneglycol-di(3,5-

d llhiydeybEr&oate h@rtd#@hy@ezgjyd:c)ldl(amé@mhydfc)xyblehybalm)f

(oS HAMREGEETIY Sa6T a2 Aipiharybiok aé Srbighanyliriol, 35,35
blﬁ‘ié}WIt‘éﬁSI gl z/agi ,QU b?phén%éﬁd)lhy@f@sy?@‘l%ﬁ%ﬁ/lpeﬁn | 2,4,6,2'4'6'-
hydr oxybi phenyl's stich as 2,3, 4-bi phenyftrio

bl@%)‘ﬂlﬂxobf%\ﬁy 6r4 a\3' %—bﬂJfIEn?’heXbl phenyl t et rol,
(thfg(éol%ﬁlydé{Bk@Eeﬁée%%&ﬁﬁ|q§ez§ %Hi’%("l% d?my%roxf% r%eznetn(c)aI

(i) Big(pblyRyddxyphehyjbired élﬁ?hoés 2 ,2'4,4'tetrahydroxydiphenyl ether;
)i Bis(polyhydroxyphenyl)sulfoxides such as 2,2'4.4'-
tetrahydroxydiphenylsulfoxide;
(k) Bis(polyhydroxyphenyl)sulfones such as 2,2',4,4'-tetrahydroxydiphenylsulfone;
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(h) Bis(pol yhydroxy)sulfides such as

4, 4" -t hiobis(1, 3-di hydroxy) benzene; 30 (i)
w@e@g¢pogdoghydr oxyphenyl ) et hers such as PCT/EP2004/002391

2,24, 4 tetrahydroxydlphenyl ether; (j)

Bi.s oI h hen slfo des. h,as 2, 2" 4. 4'- ' pu
S B RSy R TR oS Bnihenane), 4,44

I8 gd chomssnansh a4, 34" tetrahydrox -3,5,3',5-

tr@@&ﬁg glé;%tfg:?t;éa Hﬁﬁh}{(ﬁrg}ﬂ hgm@[su | fone; 7 WO y Y oy
teﬂammamanﬂmetﬁm@,om 002391 (1) 44'2"3"4"pentahydroxy-3,5,3',5-

tegrp'p{e(t%ﬁ{; @%Eﬁéé?en;?ﬁgﬁz) S“Zh 425 42,3423 4-hexahydroxy-5,5

l%ﬁylrﬁefh -tetranet hyl t TQW,IZ%BWHla@"&)ctah droxy-5,5-
d%éétpbﬁ? tetrahydroxy 3,5,3,5 e y
dlaeetyﬁmmelwlmetlm@nyl met haggd 2,4,6,2',4',6'-hexahydroxy-5,5'"-

4.4, 2" 3" 4" - droxy-3,5,3",5" -

SRRy BT Vet nane,

() BlyRdrdxy éplrdtﬁéllﬂdalfﬁwwclﬁaé 3,8,3',3'-tetramethyl-1,1"-spirobi-indane-
di acetyl tri phen [ me

5,8,% 64tetrol,3' | 3;3,38'- Wtramthylyhfl owtoj)l-g]dane -5,6,7,6'6',7-hexol, and
33 ?@g&%&ﬁ@@g%”ﬁ siﬁr'lpﬁ?lh%an%@?g 6,4' 5,6 -hexo

dr oXx proplonyltrlphenyl
(mlplﬂmylwdréxyphmalwlegdsocxly a$)|3 3lh|s(Bmalelrh\@rslrcmy@heas;l)phthahde 3,3-

b|§(263 gntngydr{ogilplganrg}l)g%@wéldgg t%ﬁ{ %}eil'ﬁg%‘ateglrahydroxysplro(phthallde-

thBh&PDPI - i ndane- 5, 6 7 6'6',7' -hexol, and 10
3% %a%ﬁgh )?etramst hyl - - Spi robl |ndane 4,5, 6,

(O} lﬁebybydroQ(yl)conwmrdﬁ@mbedan|J¢Peglos 4ec2b3058 such as alpha alpha'

SR AT gl e, o, e

l,r|§(35dlrﬁell‘§/l zlil'%ldr@k%bl‘laﬂ?llslpB mflléaipP@in@@ﬁzene alpha alpha alpha"-

- xant hene) dr oxy mpounds described in

trlsRBwadneAhmslswagmeraé aﬁ&ﬁllsmrpnﬂbena@%l PRAS. plahg’, alpha™
1rn§ﬁpﬂgd@q§ﬁgﬁ-§%p9l g hFarsdbhd AR QP RERF S e RidRa. alpha,
algna %lﬁhﬁEMB(mﬁfmboﬂwwdnmmmehyll 133 5-tritsopsopyliognd ~ ene,

enzene, alpha al pha'
alphas- di et hyR Pllahydr oxyph@W?)'Iris(g 55§'f'?‘|bp%ﬂr Flayspxyphenyl)-1,3,5-
| Pt 4 henyl)-1,3,5-
lrn%%%é%%%lﬂgﬁ%byaﬂfﬁhyglpg% Iag)ha lifi (% methyl- h)édorg?%% sny)-
tricsopedyeyl-behpbie, alpha, alpha’, alpha"—lrls(3 methoxy—4 hydroxyphenyl) -1,3,5-

tr@ogrcgp}fllp%r%angpt e 2ngl lI Egpglop %ha aﬁr%ﬂégxal leoeroXypherlyl) 1,3,5-
trifdoP R ‘llSérlz%h% 2 4l6- tﬂs@% Xl'lmétHWﬂﬂ@%lYWh\éhi/ltﬁloﬁwéhyl)mesﬁylene

tr||s propyl benzene,

1-mlpha-methylsalghaﬁﬂ'hhydmxﬁplmmp%méh%[alpmag 5- alpha’-bis(4"-

| | SQn ﬁéhﬁﬁgﬁﬁ%@ a'ﬁ&@?%@b&ﬁ@ﬂﬁ'l’hﬁ l‘g/droxyphenyl )ethyl]-3-

[alpl'la' S@Rﬂﬂﬁbl nﬁﬁl@xy@h@h?l et Pbenzene, [alpha methyl-alpha-(3',5'-
-tris(2, 4-di droxyphenyl) 1, 3, 5- ,
dmath;éﬁmhugngphgl@yl)&ethyl]benzene 1-[alpha-methyl-alpha-(3'-methoxy-4'-

hfd 6@ﬁal{erng(§éﬁwﬁ “AidiEh Sk y dr oxyphenyl t hi omet byl )3esdinoxy-4'-
bayeayhethylbeatarte- (4" - hy darakypheny| Y falphiabaéityddabiha-(2',4'-

y'df 0 hen th benze
dlmyqrawléhlaenl@neﬁwllﬁ[%ﬁg cabhag g@)xﬁpl% Byl pihvgbenzene.
[aI p@ﬁhaalﬁg? plé%J 5614 o- ?gﬁbﬁé&a&l&”ypﬁ(ﬁéﬁwv]ebwﬁﬂ&mds include

condensatlon products of novolak resins with an o-quinonediazide sulfonyl

chloride. These condensation products (also called capped novolaks) may be
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di met hyl - 4' - hydr oxyphenyl ) et hyl ] benzene,
1-[ al pha- net hyl - al pha- (3" - met hoxy-4' -
whyanosigphenyl ) et hyl ] - 4-[ al pha', al pha' PCT/EP2004/002391
-bi s(3' -net hoxy-4'" 30 hydroxyphenyl)ethyl]benzene and
1- aalpha met hyl - al pha- (2",
ugediastierd polemyaujrarnggdiazide [@t@saof QDWHMdnqzﬁVsQompounds or used in

cgripHRLARN AL DN RER T abRR JESF R SiP bapped novoic

Snﬂéﬂi‘p\&i iI522RB i bhe slichexample.r BbitoresdftVarus quinone-diazide
gui nonedi azi de sul fonyl chloride. These

C@mﬁ@éﬁgﬁm%a BP&gUEteS. (al so cal | ed capped novol aks)
Ry T e

comppaentknown uswhe of ocmn’erwaklilon thaeargihathis Deefal cmphotoresnst

oRisPOsTRDS, 5 ARG &> GURNEIBRIES. AF xPUFEed: QP gifiotoactive
CQM BRBRHistEh 08 dPRIFACSHIES JTRY 84 Seadtfuis Shd s'ixlfﬂh%m salts, and

ph toactive conponent of the present i|nvention can
oxime shiforatesi may sisopbs ersedk mulabte esamplgs of dhmaoyd generatmg
otoresi s

ofiBlomaur s B3 bR Ben Mg AMuBfIghslciie Bhotoacia generstors

(PAGH, el asotRebnRIMMt AT IiWGoniGANMBARE NEGIforiudN salks, or non-ionic
onium salts, such as i odoni um and sul foni um sal ts, and

PoGsmsushi asrdiazesulivayl soswasmdss ewlforyioxypinddes.a@pHesitrobenzyl

sﬁﬁ’or{aﬁ 1 ee%‘férg %gﬁ?ﬂ@ﬁ rﬁ}&aégotgggﬁﬁﬁ%'% hﬁor%’o‘?.mﬁogﬁquﬂ%ﬁuces an acid

ron, r1onifc p
u;g@m&r@dn@ﬁm malyAs® usedic IThasoriumzsatislemessduadly useddniaiform soluble

sal ts, I fonl u alts, ,or, non-ioni ¢ PAGs such
'”o@@?ﬂ@ﬁq %ﬁ@ﬁdgdo@Hm‘ %’h?‘i‘”wmrﬁag‘%s exam?es of which are
dlgﬂéﬁﬁﬁﬁz‘%}ﬂm tﬁﬂhér@ﬁ@tﬁ%{?@sﬁﬁéma@ s lléﬂ‘é{nlgm nonafluorobutane

otosensitive conmpoun hat produ es n acl
sulfonati,at triphemaisulfeniused. triffbrosihane s abukorzate, ustuaheryylsulfomum
solub ani c_so

i 5 ] tly .

ST gt STHS tE LR iR, ORER b oLiER Gt BRR rtacid upon

irddritienY tAderRiyuBet Ubéd Uare®nPBbbines, TxbkemRrRat ®xadiazoles, thiazoles,
di phenyl i odoni um nonaf | uor obut ane’ sul f onat te,

subsipiedy Psureres. um Pherdligr swonisnestarst deistss)fonylmethanes, bis-

< IRRAIRRUA L 4 COBRLBRIRIAN FRhGETR! ARt
tris(trifgbratrietinyisitfinyiiethideysed, are triazi nes, ox@geémssulfonium
oxadi azol es, thlazoles 20 substituted 2- pyrones

bigi@fuaremedisdiany)maider s, bi s- sul f onyl met hanes, dighgnyliodonium
tn?@hﬂ%ﬂﬂh{é‘?ﬁj@g &hé?ﬁlaesm fonyl di azomet hanes, yhenviiodonium

b1$ rtmﬂi(drombthybsmmyi)ymldel famy| )theit hitdenologues are also possible
Hﬁgenyl sul fonium bis(trifluoronethylsul fonyl)imde,
¥l i odoni um

L4 T A ot i o
thosergreafae thasr 20 anictonsoand fess than 150 microns, require the addition of
very specific levels of surfactant to give good lithographic performance. If the level
of surfactant is less than about 2000ppm the thick photoresist film has been found
to exhibit phase separation, poor film uniformity, formation of microbubbles during
baking, and/or delay time instability. In addition, if the level of surfactant is greater
than about 14,000 ppm, the film shows defects, such as voids, and poor

photosensitivity. Voids are formed during the coating/baking process where the
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candi dates. It has been found by the applicants that,
surprisingly, thick filnms, particularly those greater
WO b@n/02P6m crons and | ess than 150 nmicrons, rePUi/ER20041602391
addition of very specific |evels of surfactant to
rformance., If the |evel

' dlitho hi
subsirai: B r'eglqr%rsgﬂpihbﬁhptﬁﬁoafeotgmﬁpm\(w%?m@s o Surfactants,
eBPS&iNE Hortorlit, th {ﬁ J«.gq KO ;S}ﬁdto@“sééte may be used.
m uniformty, fo

separation, poor rmation
Typmaﬂjoﬂbbtneated qulyrgersbatkd Btj;poandnmnldglm)}ymensehave been found to

IS ot S Mt S ol e

adefrRebsavaildbie apnyPkfSally2 pélﬂ’?ﬂSlﬁ?Rﬂ eXBBRIdY dftektive. Suitable
Voi ds are forned during the coati ng king process

neAlmiing exangplepindade (Umﬁumuﬁav@eots/ aiEdle from Dupont under

o BalreC e B Sveb b PGBt Ol Saseils . uncer
tl’@%éb"lﬂE‘GAlﬂ%(ﬁE@ p%ﬁortﬁééestavdg%lebefrd’rﬁe@M under S;[he name

Typi cal fluorinated pol ymers an licon contalni

W@RA& "have been found to have desirable
nd/ or silicgone polymneri

. t ed
e T The sitens ah meR eiigsev e IiBHIRdo0 SANatBpLMmogifiscksiicones
afd’ p‘5 n?dlﬂ%tﬁy@ﬂ‘é gel yp F\ﬁ%}ét 'rr‘(ﬁengf#' t 3RERdi silicone-urethane

nonl 1 tin exa es I'NC t hose [ uor osur f"act a
c@miymatﬂ er)tforreanmmﬁ’tmuduﬂed andh@oneaastiv@Onddified H’M polymers

B S R P55 b PELERAS i A Bt
CuRd ehdtCeempzts MF@-@@%@H—MDM@ ERe fRdrhi eﬂ%dé@bécnaltles Co.

include without |imtation polyether nodi

Ingi IRAystaer medifiegaifeaingstaig ayveilalixiafen vﬁuvspce@P@Iyraers Inc.

cl i - f 0 Bot
Lo, RE AL HBO00 TRERy, WD opcer noioni
surfdcyanes s exgmpldseotisgich Fidlbdmnodiagredn@olimies Sstoalfkyl ethoxylated
c MmYer ci al l@% avail able from Di ni chi sei ka Col or and

gy Rlo @oa@lynletrcﬁurf@ms AHsPREAN REISTUTETaTENRS as well as
th§Q§We§1'Mo€\§] @Pos&é 118G in ﬁ% %gt it &B?'Jf'n%ﬂioﬂié 5GR8&@nt is alkyl

are aval rom vance

alMlatedrEaJrfa,cIardt kech asrdc&bm@npsocarcﬁs al sthyeed l@b(ld@ e propylene
exanpl es of whic

o W, 0% SLEbOlsot oY HPEIRR S ARPRSoHoxy DRieRall, addiion
prodi&tach ) urdy! Qﬁbtl‘@%ﬁl 365?5)‘? aH gﬁﬁbagfwé xa04 vﬁﬂ{ lf’éﬂ:}f‘'?:llc:ohols

ester surfactants novvn
fatty esigssfatlyl ardinea candeaused.One type of non| oni ¢

f ' 20, al k t ed f
2o RBRE el deRor R Bivaanelh A Bpyiesi Thereferred
su@b&bﬁtﬁnts wré MubAbdtedaardlbobicon polymérd §§rfacf;t§hisy Itaﬂéé‘%éen found
Optionally, addition products of m xtures of

th%ft ﬁyrrf@fﬂ@an@rV@J.s Withirp BopgiyeslRewiic dengs wive dhe yesired coating and
prot &Y SropdBELY cBFbdsny ff t%v@[ﬁl@cﬁéz&rﬂbrﬁﬁod{? f%he photoresists

used to form thick films. The preferred level of the surfactant in the photoresist
composition is dependent on the type of photoresist components and the thickness
of the photoresist film, but typically for films greater than 20 microns, preferred
levels range from about 2,000ppm to about 14,000ppm, more preferably from
about 2,500ppm to about 10,000ppm, even more preferably from about 3,000ppm
to about 8,000ppm. Thick films in the range of about 20 microns to about 150

10



10

15

20

25

30

M xtures of surfactants descri bed above may al so be
used. The preferred 25 surfactants are fluorinated
w@r@4o8396t | i con pol yneric surfactants. It has PEBRRP2004/002391
found that surfactant levels within a very specific
range give the desired coating and processing
microper preferabdis fresiedn|the franga ol abaut 25 @ﬂcmhhorﬂbputnm{bmicrons,

otoreS| ed t.o.formthi rre .
2R Jhlesplettont HESe theihsof Sppul B BRI EB6L o microns
péﬁﬁg%ﬁ‘rlytbéﬂeﬂ*t FoHEPRBEMh RVelshsT durRRtit cBRBEMFATIrS!
corrponents and the thickness 30 of the photoresi st

filnmn e ptqf@rr@@empqdweﬂt Ithe sglie peels afiae protonesiss gomposition

| 0 0,

oREBH hod B8 S PPR0 PR oM e IBREThE S8 about so

pla@t@abtnzé) c@&ment evemaorer prefereée rrah ey o‘frremnatmuld be from about
3,000 t 9 about 800pm Thi ck |nthera% )

531 RARRUL S T ahe SRS BRI 1050 200wt 200G 8580y weight of

h

rECROEFERB0EP ShmyBek RS, A 1INl Bl B U photoacive

coropengnteeulbbg frérosabout 10% tcamgeubHOebend Bdstiprefensbly from

el 1Bch clos BPUE 5 Act b VEIBHE R 18 1 SHI ' Tife PROGesist.  In

mBhefRfY ﬂf@ﬂ%tﬂﬁe’é‘is’t ddh@péé?ﬂldrij tﬁérrb§|n°fhé Bﬁ?toactlve component,

phot or esi'st conposi tion preferably range from9

and the eurfagtayt rase i mixgidt W|thrtbm %ijmt 5uch dhab(ﬂm s@d)mt mixture is

rRaE GG RGP b oS G Dlel Bl S R BreTont PR overan

phutefesistloyndositiona b wioreifeferretb ritiget Yedd aneuoab%pfo about 70%
t he solid photoresist corTonents A nore preferred

andh mgestoprefgi@abph fogn o 46nisoRbat 3 dbaveigbinof the overall
ﬁtp% ut 40% and nost preferably from 10
p%ggﬁétsl%%% osgggut 35% by weight of the solid in the
phot@ihesimmnweﬂ surhnag golonanisg nbheagbihit dyessi masticizers, adhesion
ositio

res t he photoactive onent ,
TR CoRMAG Gt S BRI T e o eRRd SiFed enhancers

abVveat r tg
s SISO SIS T SR st s

SObmtt @y@@r@tbeé@@pf@gu $0lokion s woetedpoeiocea radstrateye Swsfactants may

aisd 3R R 1o To ol geehy: vaipieine "o ohed ptble resin

ph@ttsécsm/@@oﬁtpo@mapgﬁd b @Bsslﬂki‘rfg" agéldi tives such as
col orants, non-actinic dyes, plasticizers, adhesion

pr orsstiiable selyentsfgr ahatoresisiss mayzisekidec farsexampleng glycol ether

ooBBEA 5001 PRSI R e, T SHBLR,  Hiomyne co

marn@Byk odthent cﬂe&y@mbe@lyc@ trh@n@mbtﬁylo@th@ C@Ritﬁ)ﬂene glycol
onto a s%bstrate Surfactants may | so be added

manpdylveihshotireryiene lyngl ﬂgnﬂ@yb@tmn(awowlﬂn@bgé/col n-propyl
etlgegz RtF‘ diethV18h& YhjdoY BlirReIIP Littkr; 3NglyBolCsar st dtivative such as

ethyl cellosolve acetate, methyl cellosolve acetate, or propylene glycol
monomethyl ether acetate; carboxylates such as ethyl acetate, n-butyl acetate and
amyl acetate; carboxylates of di-basic acids such as diethyloxylate and
diethylmalonate; dicarboxylates of glycols such as ethylene glycol diacetate and
propylene glycol diacetate; and hydroxy carboxylates such as methyl lactate, ethyl
lactate, ethyl glycolate, and ethyl-3-hydroxy propionate; a ketone ester such as
methyl pyruvate or ethyl pyruvate; an alkoxycarboxylic acid ester such as methy!
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Sui tabl e sol vents for photoresists may include, for
exanpl e, a glycol ether derivative such as ethyl

w@edlkosdbye, nethyl cellosolve, propyl ene glycPCT/ERH04/002391

nononet hyl ether, diethylene glycol nononethyl ether
di et hyl ene_ glycol nDnoethyI et her, dlpropylene gl yco
3dnetaokyprogianate, pr &ihylene ?geV@esvpr@pmr@% Athr |~ of hydroxy-2-
rr%'g3 Ty @ﬁé{pﬁ%t&' é{FﬁJetrﬂlléEﬁWdrog[ &fe: £kl %Oéi?rﬁielﬁ%tﬁﬁheés methyl

I've such 0Sdl ve "acet

eitgl keBﬂieveaceqetaifeams;)rcypramy\taﬂmegIcyclmlhexamrmmv hi_yheptanone a
acetate ’

Songig 2Bt G ECHTR Beiahe Dudbof bty Bifat e kono acono
d%ﬂi\iaﬁﬁ/@ cf\cééjécétHPBr &%ggfo%%héflb&wl %tcforﬁé%dsuch as butyrolactone; an
i et hyl mal onat'e; di carboxyl ates of glycols suc

amideykjeneatglwsm:h ais atiertedh dacetd mighe @p)dlmamyg’b;mamlde anisole, and
di acet fand hydr oxy carboxyl ates such as net hyl
miXfures; éé)[hyl | actate, ethyl glycolate, and

et hYTh§ Pyepapy (S’c@fé%"h?tt LonpRsiBhORBIRBHE cefit Ak 3§ plled to a
nmet hyl pyruvate or eth yruvate; an al koxycar boxy
smtr@t@sbkramchna@ntma%ynetm wgomﬁmmoresnst art, mcludmg

dlg%g gé%&%%ﬁﬂﬁg g@ﬁéﬂoﬁaﬁvg \&'ﬂ%&es,plr?tc% ing, for example, the

regist Ryl upiondamiod @dJL@telethWeSp@@cW Ahe [Pedtaritege @f keti@heontent, in
derivative such as methy et hyl  ketone, acety
ordebttangrovidec Icegting é?foﬂ@ d@?E@@H@B@&H@% Biven. H’@pﬂ)ﬁ?ﬁ)@é spinning
etan I
oipHEnPRRER ind e RO Bt SIBWEE TS sEliftg process.

Staltahle)lsubstraiheaoad;lude wltmnitdlmltdltmm srhesnsala:lmlasm polymeric resins,
an , am,de.deriyative

SIERAR CHIRs o bl e IPoR: SHAGHY KGR N i) dentahum, copper,
d&ﬁﬁdﬁrﬁ%@?é]ﬁf@%oé}urﬂ— Hﬁn%&%r?ﬁnx&ﬁ%é Ogémlﬁtargéﬁ‘aé%r{d 8fher such

solution, can be applied'to a at e any
GrasyviBAY icomgounds.hod used in t he photoresi st art,
10 di spr

DL P T B LS 0P e o

peﬁﬁémér‘ly)%uﬁéblebﬁ)raélﬂ) ’hfeh Yot Qluhﬁﬁm%luﬁwmlﬁﬁ%xme coated wafers,
percentage of solids content, in order to provide

suebaas aee ofilizad iniée pEHUCHOBKHeRiSTORIOFeRs AR eand péhest miniaturized

tihl he. a f
e T o N
Tthubst@te\maWelm tompitisd varous pblymmlc lsig, @@ﬁemally transparent
gnerlc resins, 15 silicon di oxide, netals

Sofueh &% a@lyegtﬁrs co?hqnsypﬁtﬂ@te i B Gamanc agipasion promoted
Iag%?'c?f% SiR c&ﬁug@ H453 BHETH ourﬁg :ﬁ‘le?‘(%:?’ll%ﬁ disilazane.

gal l'ium arseni er suc
c onﬁ'@mphaotofﬁmtpimﬁpnﬁmrs‘solubam um@&npmcm:le«t edidihd sebstrate, and

des ri bed e.are art cul arl ble fo
tnd, SreatB 5 eRed AL A Rl siin frath Shedie b Rerbautr aece for from
abéft SUERCBAJLES abblt BZFﬁlﬂuté% bﬁ'% I%tq.qéfét bOfor $om about 15 to about
m croprocessors and other mniaturized
90 minutes in a convection oven. This temperature treatment is selected in order
to reduce the concentration of residual solvents in the photoresist, while not
causing substantial thermal degradation of the photosensitizer. 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 20-150 microns (micrometer) in

thickness, remains on the substrate. Multiple coatings may be done to achieve
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integrated circuit conponents. A silicon/silicon

di oxi de wafer can al so be used. The substrate may
W@bk®a/08396pri se vari ous polyneric resins, especPEl/ER2004/002391

transparent polyners such as polyesters. The

substrate may have an adhesi on prormt ed |aye o
thiglki files. e 18 cappsefieriegnembadimerst tige emmratumnlg “from about 95°C to

AT S larEdafus T A SSIEGHER iGN R gPhotoresist

pr@pbﬁtersa(ﬂ&u@j by ¢tad exéeatasawea ra:;et‘rm eqapfeninuabd uand’ ﬁmnmercnally
to about 150C for from econds to, about

defiregt eQaling dmes piha @0%*1‘“9 oﬁ“bisl?ra §88Uhensbe @’%P&éﬁfj to actinic
ra%pclti@'nn%gs hﬁra@d’?é’t”\‘&&éh@ﬁ‘ YeR. wg%lélagcg%?rh@éw @bout 300 nm

athent ’i s selected rn order to re
(nenomhensautm aboof 45@$1mjuarays alecirarsbéamt fon m@nmreleselt radiation

A e BT B SRR S FUGhGRs, stens

temd‘ét@s Zatd hesaRntthrkl ;SHbt@fes%l' et §rea@53pc§§l=!d5 ufsi'ngsbroadband
erat ure treatnent is conducted until

radlaﬁgnarusnagl gquipmests t9ushs @sv dtrateshy Kal apdesit @d Rerlin  Eimer

oBgab) (oSl IF1S! ST AR, e EpBbfc gy o e

uddde substrate. Miultiple coatings may be done to
achieve 12 WO 2004/083962 PCT/ EP2004/002391 thick
fi | nkhe photorgpist &s taen pbienake fubjacied dapR Rastrexposure second

ba[kﬁ@&b%g WPathnt aégs b %@?e g %ffe‘?”ﬂ&vél&b‘rh%nf’dehe heating

selec i on depen otoresi st proper
tedmraiteoesbynayhleangeeﬁromaabmﬂl 90°é}:.td hboei 15Q1&NNMors edefambly from

ab0RSE0Ee docdho g 6e. £88eBink PaE benpond et rom about 30

ee%oﬁds te”éb’o@!‘t“isohﬁﬁutéédh@?e PhefoPdblR fW%tﬂﬂJ@@@ Scdrid@Mo about 2
about 300 nm (nanoneters) to about nm x-ray,

migltast oA ndateics@bbuhal &v abadiedS rmmutemb@(rconveﬁtl@mwen

oo anoxtth e RS EEHPY ARl L BBV PR Bryempore the

imBhelwise Txpbséd bfasbe irtimeesiod inSi devdisiagisandion or developed by
radi ation, using equipnments such as U tratech,

Kar
PR Sevelopaiant Prevassy be@pba@@aﬁopref@faw@ltaéeqi,sf%r example, by
mﬁ?c#%e}g ﬁgf‘%ﬁa@e@ | STFE’Q%BH% %t%%pgfe alfﬁw%daké(?eﬁ)%{n H?‘?rﬁje developer

en optionally subjected
unéik 2dis wr esusestantiblly balk | ofgther phemresleE@baBm@ herist Uasolved from the

before or after devel o The hea erat ures
eXRaSS AHBES T 1 DRVEIBBEE GIGR, SgHBGNS FSUOTsPE SRTonim or alkal
m é?f‘n?&%%dés”@ﬁbl& g/@t%i dé’lsafe(?l‘étmé{ﬂglcamml%m h)(/)dromde.

eatf ng may be con uct ed rom about secon
Othbowefernednbam armnsedmnefoer;adzteysmnbhydlmlde 6 Addhtivasgdssuch as

SUEBEATS Ay i B4 1 16, devr BRehy BET AgoURL Ak e coated wafers
fr% ?@H%Iébm@%@ﬂlﬁfbrﬁ whsirhay ednalét éi?bﬁh@rlﬂéﬂ hosRdefEBYment 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.
Each of the documents referred to above are incorporated herein by
reference in its entirety, for all purposes. The following specific examples will
provide detailed illustrations of the methods of producing and utilizing

compositions of the present invention. These examples are not intended,
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i mage-wW se exposed areas by immersion in a devel opi ng

sol ution or devel oped by 20 spray devel opnent
wW@e@aes8®s2 The sol ution is preferably agitated, PEDEP2004/002391

exanpl e, by nitrogen burst agitation. The substrates

are allowed to remain in the developer until all, or
hasvayerr atot linait by resttict the scape phiteoiPYentian oy way ras should not be

l,ved f d
oA o LR Bt FELBE g 4o vitzeg
exeUHIBlY HE6rdePie prICHEE the Pravemt mvledﬁom s tetramet hyl

anmoni um hydroxi de. 25 Qther preferred bases are

sodi um or pot assi um hydroxi de. Additives, such as

surfactants, may be addedhohpegdevel oper. After
removal of the coated waf &%~ from the devel opi ng

ﬁol A iplmtor@mst rmﬂutmngﬂet? .2t gopbvalakl repins end e4.81 gpofeat reaction
eat nt or e to increase e coating' .

R aaeﬂéwwﬁeﬁwﬂ%e Wl E S akilse e hehengne in 57.3
g gg é)ﬂ{eﬁeq[gé’?ltr%ﬁ @@&h@ﬁ aWe%éie rWéé"nﬁxe@raHdaﬂﬁJ SoRftion was

orm as | s novvnlnteart
them fillerace sElel pﬁqtaremst aﬂufmtmswaediwlde@up igfo seueral aliquots and the

ST 848 8 B o i OSATTCLE! A b, 222
Brfo@]e'ugiéﬁrzg%%ﬁgc g?rttq_he?( ﬁiééti/lr/] gggé@gfp lwasagyed et differingecbncentrations

of gﬁpo, 280y 4508vppdi 1008rmprafelakve Ef? tr:r%g%fé |p2\¢g]fg§l§hcomposmon
: Zﬁg%@@gf‘c‘mﬁ%s'fﬂ&%”ggsyela r#%ev\@ogr@g%ﬂ%g%@geral 4 inch

PCT/ OWever, restrict th

silizonpeafefs e bakeeat 125°C foraldp senpndedo gheud doatig bEES microns.
construed as VI di ng. condi ti ons, ar aneters

r

Foy apafels %F"tﬁw enpsuifecia e‘éon‘@)?érla NS € Wag@rdé“fast &xposed
imAieRf e s R %?’.%3% WEEkhSea bl iRt Aolay imes, between
bagmgf and r&@cysumw of ppoiudd reiure, 1TWB Wanpr&)eNpmdw@m'@ugh an

h 2 4- h b h . 57.3
Opliy MaAd Yt o R A o bR Baett stuesius *iiBl eand ipveloped
lmh%léélyuéﬂéﬂ e%@ésukhﬁélné')\zeclf?ﬂ( deheldpeps qQbesisble from Clariant

solution was divided up into several aliquots and the
CotporafipnadPaleistegavac Soruaviflay AlJ) aythe af @ gninoieaspppoat 400rpm.

The R RET JOPLED)S T hactr taron P AU uRBerlpulig, for eecn

wadr. 140he  28Wsloprhanl, praness’ G4k pRjoatfibi d¢hé odifleeent surfactant
t ot al phot oresi st conposition. e phot or esi st
CORERNIEIUONS. f r om above were coat ed onto several 4 inch

Thé'rjelsﬁﬁ’é‘ aret ?ééerﬂ?@' é@@ﬁ% atFlglz‘ﬁfgf)r%%ef‘@% Of%gt Bake-expose

iVe & coat crons or eac
deldalyf fimrce versus ﬁlm:tea«pmsumwmrg)attbofmm an@atiefrer asvabe surfactant

CoRFTERBRIS qal'ag. | PHR OoEBe ReoBIRT g el Liuatans e present
in e fir8t 36 MIRUIES- to HReh @ IRSTSre BlcCer @ aRARSC Enb kfyokilie 8fibilizes. The
optimum range of surfactant concentrations for this photoresist formulation is
between 4,000ppm and 8,000ppm, where the exposure energy change was
acceptably stable over time whilst retaining good coating qualities. Below
2,800ppm the exposure dose had not stabilized and at 10,000ppm the exposure

dose was too high.
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Optol i ne mask on a Perkin El mer broadband exposure

tool and devel oped imediately after exposure using
W@2004/243962 devel opers (avail able from C ari ant POI/EP2004/002391

Corporation, 70 Meister Ave, Sonerville, NJ) with a 6

m nute spray at 400rpm The exposure energy to clear

the pattern on the mask was cal cul ated for each

vvafer The devel opnment process was repeated for the
Claimg er ent surfact ant concentratl ons. The results are

presented in Fig. 1. Fig. represents a plot of the
1.bak éA eppotosesigh mmsntctrneew@ajbl tusefigx jos uinagingr dyck films,

ool o SRl SellonsP 3abtty HBHRBRI poRUifih ' uffolahit ana 2

sdt\}erﬁt WhkiOfife slifadteABRNt a lével handing Stord ROTNPH®@Stot ™,000 ppm
hour before the exposure energy val ue stabilizes.

re'ﬁﬁ'é‘e to petehwrighd e theophajaresiiit ant concentrations for
this photoresist forrmulation is between 4, 000ppm and
8, 000ppm where the exposure energy change was 30
2. accefaalphototesist eacomedingi i@ thisi lcomposttmmiofgclaimd1, where the
coatin %JHJ ities, Belo 2, 800ppm t he exposure dose
had ki pinPBIPNIGBUERCtat. 000ppm t he exposure dose
was too high. 14 WD 2004/ 083962 PCT/ EP2004/ 002391
Clains 1. A photoresist conposition especially useful
3.f or Theagihogorekist kaddarding t& thempoimgiosgioan ofl &lalm 1, where the

sol ubl hot qact ound, a surfact ant
and Sireckg s RpRanba ! fprelRRibRel 5 Pevel
rangi ng from 2000 ppmto 14,000 ppm relative to total

g_t of the photoresist. 2. The photoresi st
accdihgi PRPIPtesiFacsording ite ﬂ'@ﬁl cgmp@lssttomqf clajed e Wheee theresin is

phocaret oM 2pPiNkE Pen A SBRARL Ay e i, 4

where t he surfactant is a quorlnated and /or a
silicone yner. 4. The phot or esi st accor ding t

3. the S‘@m@S@tqrﬁ%ﬁl @cc@r@n%@ i eFaMPREitipas Ph 1gim 1, Where the
sel ak. res hydr gx re
e A S

of diazonamhthmhwmnetr@mmmmd)am vy deoxgh conthinieg a:ompound

reacti on product of a 2,1,5-, or 2,1,4- 20

di azonapht hogqui none conpound and a hydroxyl contai ni ng

8. Comﬁé%ot&esgf%c@&%r%’ fSiht c&ﬁ%@élﬂbﬁ‘%f 'b%ntnh‘l‘i where the film has
conmposition of claim where the fil

t hi ekhickgesy graater thaa2020iomors.ons. 25 7. The
phot oresi st according to the conposition of claim1,
where the film has

7. The photoresist according to the composition of claim 1, where the film has

a thickness less than 150 microns.

8. The photoresist according to the composition of claim 1, where the

composition further comprises a crosslinking agent.

9. A process for imaging a photoresist composition comprising the steps of:
a) forming on a substrate a photoresist coating from the
photoresist composition of claim 1;
b) image-wise exposing the photoresist coating;
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a thickness | ess than 150 m crons. 8. The photoresi st
according to the conposition of claim1l, where the

W@ eompo8iss: on further conprises a crosslinking BOERP2008002391
9. A process for inmaging a photoresist conposition
conprising the steps of: a) formng on a substrate a
photor.es'qt C piong e)f P BBsu R G HSPnRBRRIS ddaftg; and
of claim \}\)n Se exposi ng the phot oresi st
coati ng; d)15 \e@vammmg)&&gﬁaomampzo@mg)mgan aqueous alkaline
optional | y, pos(?; %xposure baki ng the phot oresi st
coati ng; and ¥8vel opi ng the photoresist coating
wi th an aqueous al kaline solution. 5 10. The process
according to claim9, where the aqueous al kal i ne

10sol Thieoprocesspaceding tmaskaime&ewf@defthenaqueous alkaline solution

copBY 388 g Bt oae ] 1o i ieRYEMy ﬂhfﬁg?r e, sodium
hy@&o@&d@ Qndw@eés%udrh%yamms al kal i ne sol utu on
further conprises surfactant. 16

11. The process according to claim 9, where the aqueous alkaline solution

further comprises a surfactant.
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