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continuing demand for smaller feature sizes in the
sem conductor industry, 193 r moptical |ithography
has enmerged very recently as the technol ogy to produce
devices wth sub-100 nrn features. The use of such
shorter wavel engt BIOFESQGHBXAGGUREREBNE he bottom 10
anti reflective coating {.BARE } to reduce the
reflection on the substrate and danpen the
(‘R()@@?PP&SN@F WIS LYES Dypiabsanbiag |ight that has
been passed through the photoresist. Comercially
[6661hant abl e antireflective coatings (ARC) consist of
both organic and inorganic materials, Typically, the
i norgani ¢ ARC. which exhibit good etch resistant, is
CVD based andgASxgHQEND GP THE@RENTeONNt egrati on
di sadvant age of extreme topography. The organic 15 ARC
{ﬁﬁﬁ“’hﬁsﬁ&:jhalgsmamfe‘a@@mﬂadx@d@xbyném featine prrociesBe smmaictradpetor industry,
193 mé ?Ff%r*?m‘éﬁﬁﬁ‘%ﬁb asy ]rf-’lég?%‘{%%?}yd% igogigéaté%;;ggy tobgyrgduce devices
with sRRADO KBS SliresASTIR: J&,@%@Lﬁm h sRofBheLleh ot dratgnPfdales hb8ottom
) conbi ned advantages of inorganic and organi c ARC
3y anumfﬁweﬁ pafptga g8 A ghbyeduge dierre SL?BRI%FP!(S&JIMR&’&GF@WM
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Comn@@abil NG&ilavBeheidlicthe @hliseIAROXBRGsITEFbih dﬂamt B&d inorganic
formula (1'hSi C33_X 12 R)x)~f IS - ,r~| "1 ) E~

materipp| gspta,g B-the-orga@ic AR ophghekBibL0pg etch: rf,svgavg B C\?D based
and zx‘% xi%% 0 6265 gr% nge;s)rﬂmn% Ejgfmgge o e%rgljﬂ? Q?’pfo apgu,p”fhf':vgrglm ic

froma
15 ARC sanRtbial mrm@p@é@wlqﬁmfdmryﬁbmﬂaxhd greupieiBnt §is ahy ghoageniion
atomor a hydrocarbon ?roup haV|ng ?.5 froml to 4
propeigigs. huth S rpm rooteschselesbyigy! Of(frg@ﬁiaeglﬁ(épwgll&bubfsd result, a material
ol et I l,) 0 S;
that oﬁl?mjs e J&%{bu% &gﬂ%gmgc% b nﬁz{‘% yn?%grgJ %‘g\% ’&eﬁﬂgﬁg‘? % is hibhly
dcmﬁ@ 97 n has a value of 0.01 to 0,97; o has a value of
0.01 to 0.97; gihas a val ue of 0401,tQ 0.97; q has a
val ue of 0 t PRIHEEUNRARYOR THEpINVENTIGN== I. Wen
20 Eﬁ@%} l?ﬁﬁ?me%ﬁbﬁ]éﬁﬁn% Miﬁqes [‘m@% aﬁﬁfl L%:‘N am?rgﬁédiﬂlg%naé&§
ngs cah be stri e renoval stage. I'n
whme&dﬂekn@ﬁ@ﬂbhﬁmpﬁeSEMQEeaﬁv@¢80 hydr ogen atom group in
~the silsesquioxane resin is essential for the desired
(PhSiGureCPropliitesOBRNd (BieFitp-alth 1R A : a- ISRt RARG 602l OR ),
n&' gxislp%l i5a %ﬁhcnyi group, Me is a methyl group; R is selected from a sulfur-
containing organic functional group; R’ s hydrogen atom or a hydrocarbon group having

2

from 1 to 4 carbon atoms; R™ is selected from ester groups, polyether groups; and

Q]
A

polyethylene oxide groups: x hasa value of 6, L or 2; mhas a value of 001 0 097, nhus a
value of 8.01 t0 0.97; o has a value of 0.01 t0 0.97, p has a valuc of 0.01 t0 0.97, g has a
value of 010 096, and m+n+ o+ p+q= 1. When these resins are used in antireflective
coatings, the coatings can be stripped at the removal stage. In addition, the presence of a
30 hydrogen atom group in the silsesquioxane resin is essential for the desired cure properties

and strip-ability as a2 193nm ARC matenal
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WD 2009/ 088600 PCT/ US2008/ 085643 [0004] This
invention also pertains to an antireflective coating
W@ 2R@P8ssonposi tion  conprising (i) silsesqui oXBCIEHURWES/0B5643
havi ng the fornul a
(f'h:sSSax3-,,,~2(OR)r),.,(HSIO-3-,),2(0OR),),,(
eSi (3-h)12(OR),) (RSIQx3-:,>;
Pp(OR).)p(R2SifI(_i-wz(OR)x)g 5 where Ph is a phenyl
{60849 ridupinMentios assorpetthiyk tgaoupciRdise seliegt A& (Hrrompasition
sul fur- containing organic functional group; R is
COMPHYdEogen at om or a hydrocarbon group having | to 4
C@BQQ@@@ﬁRﬁﬁnca,rﬂﬁ»ﬁ%“&?hﬁ%uﬁr0”165ter groups,
pol yet her groups, and pol yethyl ene oxi de groups; x
(PhSih@as (@R, UESIOf, , AORD, MERI0 M, hAR )3, (RBIUE, »OPR 0, 8L SO, ,2(OR ).,
0.91f; n has a value of 0.01 to 0.97;, o has a value
ofwwnofih tsor ooyt erpumade i ambthel BHUD. OB %kw@dgwm @1 Mhiﬁs

¢ Qniszr¥ngsgr|& f“ﬂ((%ﬁﬁ‘gé]mufjh 1~>|n}h\§ié%en a&om PED hgzq% gau m p )d‘vl'"iéj lto
4 carlﬁf a'i‘?‘%& Qé: 5@&&931’8}% Q: §{O%%’L’ %E;yﬁ%Yh%r %%ﬁ%n%g%g r?%ﬂ’&y ene oxide

ce conp
grouf %J ‘?m‘s ‘F‘m L‘?e Q{QY' G§ "’ap\ ﬂRg Cm%ﬂdi' B $O al; W% O}'é.()l 1o 0.97,
[ sesqui gxane ' resin haV|n the fornu
o has @phﬁb@f@-@& t0 O(ORDp hay my4lEd &F (GEBM GQZ({G%’)&)M)M(&(&E 010 0.96; and m +
&SI O 3-.~)p(0L ").)URSI0,3_r>12(0R).|>>(Si (-)(3_x;
“*“’Z(iUR‘%)”Bp‘“dv\here Ph is a phenyl group; Me is a nethyl
9r QY R0l %{ Js selected froma stulfur- containing
organi ¢ functional group; R is hydrogen atomor a
{ﬁﬁﬂ%)ﬁtﬂ;lﬁﬁ@&@h@ﬂ afpoquepainave mgethadof fdndag bommtatasive B2atirg; on an
sel ected from ester groups, polyether groups, and
“ECC“BW%Y‘WH@H%‘"‘%&% de 20 groups; x has a value of 0, 1 or
; lLye of
(Ag[ﬁtﬁﬁﬁag%%% lé@[fﬁasic gc V%laue R L%Z@g}QtnBélgaaﬂp%Qag has
a vajiueil ﬂﬁqz@@ﬂmmﬁs Oh&ingthhdsrmaulval ue of 0 to O. 96
and m + n+o+p+q 1; and (ii) a solvent, and (B),

\Phblfﬁlewﬁ@i{n)ghnﬁﬁeﬂsob(@éimm&éﬁﬁ @uei AB ORBS €. @é@ﬁwq)ﬁkéﬁéw ol OR T,

Rty Biioc THED e ST bl Sensim R el ot 4 St
conta nMéEh‘E!aQWJrQQQ@J gl & xswwga&&n@ofﬁmmmgmule%vmg 1o

form ng tzhe antireflective coati ng have' t he f of nu
4 carbd® akdths R (iE hetdoted-fréfh@Re} X)oubd | pdl Rther XraupORnpbivketirylene oxide
eSi3.x)/ (.OR)x) (RS 3-x~;
grouph { ORs2X PR S, Q32 i ﬁﬁ\)ﬂi)ﬁ“di 0.2 0.9 @9!:}@8861@59 of )0 {t00.97;

PCT/ US2008/ 085643 whe | hen group;  Me a
o has ﬁé‘?h‘ﬁl(’falﬁédﬁu R: péld%élwég% @60 £ ghg)g %/qsusrva lue of o 0 % and m +
n+o+p+qg=1; and

{11} a solvent, and
{B) removing the solvent and curing the silsesquioxane resin to form an antireflective

coating on the electronic device.

DETAILED DESCRPTION OF THE INVENTION
[8006] The silsesquioxane resins useful in forming the antireflective coating have the
formula
{(Ph810;.n(OR 1 HSIO: 42 OR ) (MeSi0; o OR’ )x)(,(fRSiO@_x),g(OR")y_ﬁ)p(RzSiC&;,m,g(CER‘ Yk
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contai ning organic functional group; R is hydrogen
atom or a hydrocarbon group having | to 4 carbon
WQe@n®3s6RR i s sel ected from ester groups, pol yRCTE82008/085643

groups, and pol yet hyl ene oxi de groups; x has a val ue

of 0, 1 or 2; an has a value of 0.01 to 0.97/-. n has

a value of 0.01 to 0.97; 5 o has a value of 0.01 to

0. 97, has a value of 1.01 to 0.97; g has a val ue of

0 wtheragi i 2 paRey Iraraup: leHs g m\ubv Hergup:R 1 selpgisi daim y spiur-

cont: ug%:ﬁoarga yal H%LP mq UPOZUII] 8 95 Ry if 8%‘;% PQ}SE%&E{%‘U«S&%@H g%up having | to
4 car b%kta?d’ 1@%‘%@2\/? L%C%%&QO[IW%SQF Toups [an%h%g (leg a@é%oﬂ/eﬁ@]@ﬁ@ oxide

al ternat|
groupy; y)\P?k%‘%] V. %ueoufhﬁsl AV rl»‘:% deah OQ% (H% P hE}L B@r QQWE" ¥8h Yo 0.97,
. ‘Typical as a val ue 0
0 has alxtiielr: néﬁl(l\keh ¥.90; p baOa ELBue a00.0 0007 P71 mhct%hevar!l&’smfrﬁ El?sl (] “H,and m +
sul fur- contalnlng functiona

r ou R may be
B+ 0 dybehBF | e%ww Y TP R 2 upEodl % @ QjF %@@ﬂﬁé\vs&iﬁ& e 0.15.
I

Vpxcgﬁ‘lﬂg 5@» a F?H dgﬁg?( g%Pyé%Ehaih\g%% éﬁlrfriétgg)ﬁg) %é@é 3 & as ly value of

0.05 g @t aiherﬁ;ﬂrwmxl @35 R&S(?E Ey;ﬁ}zﬁh p R@ﬁS{a d )02 1o @bl a tematwf_!y
1- ("4 al kyl

0.05 1@@o§p%§€iéﬁ23a% hivet h‘i}?i ‘)féq qu ﬁ%r" E"’ﬁ’f‘%}‘ﬁ}}/ 86? 8& ag yl gr oﬁp
{{B{Bﬁ'??li‘&fhca!émp?ﬁqrs‘xlsu (- TPRYai B8 RHtiBRS ﬁ%ﬁm lrrfa"v ed cg?é{mp lified by,

, nercaptopropyl. 15 ner%aptoet
mercAPRL B8P LRIPBEhMhg H:0RA8% Rrmhik EHﬂ@@Q@Q@@’(&‘iLY@s hydrogeno 1s,
atom or hydrocarbon group having I to 4. carbon

fid@tmpgﬁl‘ystﬁ%idaﬁ%ﬂ%&mﬁéﬁﬁgh%uricevgngi{} %Hé %t Qé\gi g?t @[yksa(( Hy)s-,
and Roé%?é‘? wouer MEst el foupe: hﬁ{?"%@?aﬁ{“}?% A eyl St or

uent c ntalm
provsF e RENP S§H 0 Bry e e TG bRe aF R S pymrsapiopropy
muc@gﬁgﬁ;;M@mkdmw@ﬂghpydrocarbon units linked through
ygen atom represented, but not limted, by the
{(B(B(?Sﬁ @ lownipgndentliot rdeogen(o@HR pap i d: ()@}qgfyrhgz@gpz'h avingHde é|cﬂr3‘nm

o i b oA GFANREE BT SrigpERE: 6% vl rdeuﬁ,éé%r c
{90@992%_5%_%% Er)]gm% tcl g{%‘?‘&fy ?‘%F}i( Sl%r\ gjpgmgt?aoa ?W cne oxjde Ck groups.

s'a nu €l'ec
Ester EIQ} sp%ﬁgﬂk %gy ?I'%d;?r%tsﬁﬁxt &C?i? P%?@ﬁ{#itfe@?{ﬁng@F ?un%ﬁi)mm;/

Vﬁ,ﬁff,r peliyetiaen cggoupsibusetulhahesdiydrocaben units linked t.hmugh oxygen
-(CH2) 3- (Q() CH2) 7- OMe, -(C H2) - (OCH2CH2) 7- OH and |, (
atom, [rd@yFnled( HDE! HA)ted Hyaghe EXXarphesrwturpol ety Dend )] OR,
oxi des useful herein are 3 W) 2009/088600 4
wherepCTFUS2008) 6856438 © F( T3k B el abFy1 2gr-othar zrganfc giepps.
(OCH2CH7) -OC(O Me, and m(CH2)3-.(OCH CFl,))t-0.
Polyefrolrro pr PRI ewipidEas okt ! oI E Breist reuepsigne wait of -(CHyCHaON-
si | sesqui oxane resin inyolves the hydrolysis and
wherilghd 8HERE SIPCHT [f e Oéﬁé?’oﬁ?‘ﬁ‘ﬁ?‘é“ 8f M%éwﬁéwafﬁi %Cf»m are

<< mzé@w A A N A SRR
result of |ncog§Iete hydrol ysis or
-{CH23-+(OCH>CHy 7-OMe, -(CH>)3-(OCH>CH,17-OH and

A{CHo)3-(OCH,CHy)7-OAc. Examples of polyethylene oxides useful herein are



condensation. If the total amount of units in the
si | sesqui oxane resin containing -OR groups, exceed
walopsgieed t hen gel lation and instability of tPE/DE2N0$1085643

may occur. Typically the silsesquioxane resin

contains less 5 noleX, or units containing ---OR

groups, alternatively less than | nole9e% 10 [0011]

The sil sesqui oxane resin has a wei ght average
(LHWK@QH@E%WDIQ@ (O3 (OCHREHR e Mhve, 800 to 50, 000

alternatively in the range of 2500 to 25 000,

«ﬁ{%%?@{@@&k I@ﬁy n the range of 4,000 to '20,0000 as
tern1ne by gel perneation chromat ography enpl oyi ng

(0016 REnAGLRGT heMoansh prB@ly st Mk 3@@:%@&1@?%&9@@ n{vgpvléglne-rﬂ%miy%is and
si | sésqui oxane resins may be produced by net hods Known
condepyatiophel éaetappi@@rz ateﬁﬁamaﬁﬁyltms nﬁﬁhmd nrth dsgbbrtbdu@se@utby()ﬁ
roI i.s ,and _condensat i i.chl or os

5 and/or Eﬁ%d‘«yi H‘ém t Hga: iigggsqgé)txm?c XFI?EH s 2 a(fgutﬁ oémclgg} éﬁi: lhl anﬁ/sis or
conde@ad81.283hd¢ QBoeIRR Stundk in #BdikdsqSox PRLERE LmNQmmg ~OR’
5,010,159 to Bank et al. Alternatively, the
groups jekessd Gllirgxafie m‘fe@iﬁgomry membﬁ@mtféd i%yn g occur. Typically the
SiESLSL}%O)(an&, Fs‘ﬁxleﬂ:(,()all Eﬁgi;i(ﬁgog T 2:?}?‘ IOls I} IS L-O?Eglﬂ‘im r %33%‘2} agigltﬂhgl\/b
mggmﬁﬁQSﬁﬂgﬁ of a solvent. Any 20 SU|tabIe organi c or
ilicone solvent that does not contain a functiona
i Gﬁiibﬁ BRI SRHIUET aByes TS 12 veq AR CTAAC TIRdechipd ST as (N vaagfhegipnge of
500 t()%%!g)% 1?@%&806 (%‘I"&a rgrﬂzcl:l,(ﬁyb@@ U&f—‘&)d 0 Epi{’agtgwu)? Frgthg pﬁ} e of 4,000
qui oxane resi n. & 8ol Vent 1 generaﬁ ed”i
o za,maamumtmmtd 40 ctiopdBcmeinghtopangephy ubﬁ&@ﬁhqdﬁ dehetion and
t ot al %ht of solvent and silane reactants,
P“‘“é$$%?%%ﬁ¥'ely 70 to 90 weight percent. The reaction
0012] 8N Q% ) QUL 38 & Hialcelh s 3B Az
{ jsT?sL s’emé E{?gblﬁgr& LXJsgf ul Egor égnl %cgﬁvdéqn ns hgrf/e o
I5 cxam;ﬁﬂ(eiﬁqa/i mhy edploducdilty thotydrohistsedd topdesigd: u}matfadmh eromiams

hatlcs such.a ent e ane hept ane
using %ga oS Weﬁgéﬁ fpﬁqé’g cgs u%%‘?%é 98F {}pém Mt s B fent
No. 5 @Y(?ll ANRXANG c1 &f ORLL G BUGR @%»sﬁ@%@ﬂeﬁmﬁ\@lﬂyﬁ%@'pmuuaed by the

xyl ene, nesityl ene; ethers such as t et rahydr of uran,
hwkowmemmmeWKEthbemefng@@lmametheyI et her, ethylene

A di met hyl ether;  ketones, K su t hyl i sobut I
0013 PG e R B T GHTONES THOF BGSH o At
20 suitabBQr@lanesaie RoRenitihiiGhi orafbhane: el \&9&3\%@%@% hich may
aromati cs such as bronobenzene and ,
particip@o 9 088600 RCTAUSR008/1085643 rcachmmben zegven pred@agshe
ilse M%i(%&?iscﬁ,&) oﬂ?/essg[;\ﬁptsls oe ‘%6@3{‘]{)7#2’% 2 éﬁlaurb oépi;@%o bg weight percent
hased B GRMONALBIghUsBfdMerS hd SRAE r&OlMBNLISABWeBETO to 90 weight
exenpllflef by, but not Iimted to cyclic siloxanes
percens & he EgCiout Anbe ByFied elictset duas pliss anenglarase system.
25 {GOMﬁE gnF(EFgXHSX(Cil giﬁg%a%lgggé nt‘%’“ﬁﬁ" 3n{gne% i&m e&%ntsdgla%tﬁp§ iphatics
such ad RehLAEHc@nd, a-Hepedbcedtihcsiht; seswuhmnes Ic@Sk D y@aPentane

be carried out at any tenperature
and cyclohexane; aromatics such as benzene, toluene, xylene, mesitylene; ethers such as
tetruhydrofuran, dioxance, cthylene glycol dictheyl! ether, ethylene glycol dimethyl ether;
ketones such as methyhsobutyl ketone (MIBK) and cyclohexanone; halogen substituted

30 alkanes such as trichiorocthane; halogenated aromatics such as bromobenzene and
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so long as it does not cause significant gellation or
cause curing of the silsesquioxane resin. Typically

W@ b@oogsaed i on is carried out at a tenperature PEI/UB®08/085643
range of 5 Cto 1.50 C, with 50C to 100C suggest ed.
10 [0016] The tine to forrr the silsesqui oxane resin
i s dependent upon it nunber of factors such as the
tenperature, the type and anmount of silane reactants,

chlorohprkenbiesErinh _d@fmmatcat phrol mﬁﬂoamﬁegi@*hﬁr Ay pie éﬁiﬁl\ib&h esobutyl
isobutl‘,]a Gac dndo;%%;gey gogli m“r oﬂ‘s S"?V(:"Ircon so’r\}lFlrltlts gmty%gleéc?wg?}mc d*Y lbm not

limitedl @3 S BBodAASs sukﬁas ee@@eﬁ@rgwbmmﬁmdaﬁé entthe reaction.
Catalysts that may be used to facilitate the reaction
decamehplaygBpetatiogpee. ndesipgabelarn ey i wsed e agidresdlsplyeps may
be us .5 acid, hydrochloric acid, and others. [0017]
sed. . . .
0||OMAng conpl etion of the reaction the catal yst nay
{0615 pEhophi ol prodignoivedisesgiveidods sihatin be mavicAgut heny temperature
catalyst are well know in the art and woul d i ncl ude
o long it )K9Es PRI ‘“‘”“éi'ﬁ“r‘i“b%‘r H@m@px s PRSP ah@ SIEsquIoRane resin,
f at l¥ o~ ~
j d e Y G M8kY oC °C
Iypxeﬁ%%?&%LQﬁﬁsﬂkigﬁ e(f& at ol ?&p@ﬁlet él r?l con ?egi tr{1 5% °C, with 50°
u>MXE@peggakﬁy when in solutlon thus its renoval is

_ [ ested. 20 [0018] In the.process for makin
iﬂmi'lfﬁ%%%“qa? &B{éih%L & ”0)&1‘%?9“? Kelepauler] ‘W”u‘s””é%ﬁﬁpg{‘"’é“’m“”h

as the YQh@rht n%stﬂgqypeb%dr Lrvesr & hﬁ’m -LhEnsi Ivese lbu'frﬁb%‘%?%am yst if
resin solution under reduced pressure. Such volatile

pﬁsunnﬁbmdd}dﬁ@mhmnubynpneducws»nekmes@mmaﬁekcieaﬂalﬁhtskaednx

r.oc or C rosilane ro and sol ve

e ar B0 e S BisGront o Pa e B 0SS B S R R Tty

that m@P e uidAGh Yal8irafcQhe B8N Bclude Sul hicalok QH’HEL@@O [QBLQtid, sulfuric
FO||OMAng the reaction to produce t he S|Isequ|oxane

acid, hydgichlare aguhrbed O?éiﬁf%optl onal steps rray be carried out

&NH"?# 9039@%3& F()@?%rrﬁp GIS%%%%H ugx = ea&x Y&’(S be m o1 ﬁﬁﬁanemg‘v ed.

ses
Methdde CaMemedini RhS@liitkifagl WePYnd e e RY . ihh@uﬁ:(i?d MeNide ndEalization,
met hod of “solvent renoval is not critical and
SUIPPIAERE PGPS ‘»*méftinea@ APingiEts teidn iTAe edalvalrpay eegglively impact the
shelf Eﬂ% 3k h\lelsﬂwg}gy Hes teséeugi?} w@gg{n solu gﬁ lijilﬂm;ts e %ea gﬁfa gested.
Si'I'sesqui oxane I's"recovere

ﬁﬂnglh&hee&kemdannben@pﬁeQnakmwthCdksedimedenﬁc%hessamehm
or anot her sol vent for a particular use.
olatilap Pay har§oeYsy, [riTp e WirHBloaAte ByPveltion ghfaredusan Prpgre.

Such \Wit}f@iﬁb%g?g%gﬂﬁtb@ f)&ﬂ:&t EQ 53 Lﬁﬁg \(\QI %PQ‘% iqgﬁﬁygg aud

PCT/ US2 643 'desired forf roduct ,
{chi orss@lamentut@x changecmayVbdodoive rdyoadg voigriias saedmndany the art and
| vent an renDV|ng the first solvent through
‘“C”ddﬂgffT%%ﬁr sulgpiexanpl e.  Additional |y, the resin

{@ﬂ}@??@ﬁﬁﬂhg% ;‘éﬁ‘uioﬂ 18 ?H{ﬁ&t (188NsR: ;;e%a&%sg ‘xkﬂanb@mVé{ﬂQm I steps
some of "the solvent or adding "additional anounts of

nmybsehwedbutBiﬁmﬁﬁﬂk»mhweuwnmenbsomndwsbwaHMannéfWQﬁﬁwpk the
sli%Cxan?(‘}:)Jd[Ke fre!‘;iencrtnldx\// Ee 8‘28\5&&9 in s%Rgi“or F??\,Sr})g‘vlif? 0! the%g Ve nt h%ﬂetbed of
solvent removal is not critical and numerous methods are well known in the art {e.g.
distillation under heat and/or vacuum). Once the silsesquioxane resin is recovered in a solid
form, the resin can be optionally re-dissolved in the sume or another solvent for a particular
use. Alternatively, if a different solvent, other than the solvent used in the reaction, is

3
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(i) silsesquioxane resin having the formula (PhSi O

(HSiO, i~>>(OR),) ,-,,,r_( R)r)d,(t°
W@B0D0ssesd | 2(OR'' ). RSif iz->:32(0R),)p(R Si PCT/US2008/085643
(,-:,~,,JOJIx | where Ph is a phenyl group; Me is a

met hyl group; Ris selected froma sulfur 10
contai ning organic functional group; R is hydrogen
atom or a hydrocarbon group having I to 4 carbon

desired {@rige g wx@,dusfblde@tv@dt wbﬁﬁc@@@rbngcﬁmam adgigRyaepmrdary solvent

and;@g‘raggx%‘i&i R‘?é&%%% Uh b?l?{ﬁf@%eﬁ'()égbff”}{]{%§ 6;(18!;9)11‘1@1\{9&[ {&in

conc eMﬂhMﬂ 10f010:M Lak Bc deﬁ%s d bOrdvas 18y Uathel B¢ s@v &t ok ad@nH7,
has a value of 0.01 to 097; g has a value of 0 to
additmmémfwawhsﬂi‘«ﬁﬂﬁ+o+p+q 1; and 15 (ii) a sol vent.
ﬁ)@%‘{ 99}%% w&yﬁ& liliio ﬁgt V& Etosaa_ I p%‘v(i;f)g[ﬁo % %?%g&$é{ gzyr{q]g xm@r
compwqmpnonethyl et hyl acetate and cyclohexanone anDng
ot.hers. The ARC conposition typically conprises from
aﬁbut“ﬁ@@@%ﬁméﬁ%ﬁﬁaggb@WWP”?@FSOIvent based on the

aPhSl(%{, ,pgzgsi :ﬁ)ﬁne\&tlkégf,f%% g,]u@%h()( H l Mo ?‘g%ﬁ n)g%)& ¥Ed“., g@a 5

awfiéa@@hﬁ@g'pf;&{\/ HoPdubl 8105 2 QRO h'?dupaﬁql: LLVESI fromUl §1@@1¥ e
free radical initiators includé per oxi des and

contaipmgtoodamid juatiore! gwoh: Risis beduwayt apar ond ielrocagicaugrylp having 1 to
per oxi dep azob|S|sob|tyron|tr|IeHgAIBN) and ot hers.
4 carbyy pioggt Ry 14 WéEeEctaddeor gdiicsipups, APYPEE0EONRS, p?(ég@ﬁt?fhhh“faﬁ“db
ampunt of up .t al ternatively

Gioupspbrﬁaa BaeRE %K % ﬁé@, rpéxfaﬂap "9\%? @fﬁ) Obto PHE zp\iﬁg@ a vaias,S(?fOO 0110 0.97;
o has f@ﬂl&oéf &, hPFb g, Ep‘f'ghﬁl}s W& a @qg'(]tf dJVE%S{S ‘W‘iY; HaOGh gg@ of BYE 0P8 and m +

ot o-aci d her mal - aci d generators,
n+ o -phat= ba&&iand thernal--base generators. [0023] The
antireflective coating conpositions are fornmed by
nﬁ&)ﬁ@ﬂt%@ether t he S|Isequ|oxane resin, solvent,
{G@H]‘agde;ﬁp Oli‘vo‘n]?ﬁ_r(ll%ii‘kﬂﬁ ;&tﬁh;ecrrar?ehgzﬂregal s ﬁ%lh%% i%rgbgh%rf propylene
glycolotdremecalgdicth w ecdtgc addedidex tlheccoatignghaenihos Aﬁ%l(bmmpomon

s S B bSO RS ob S BRGESE Pocm et L oo

the A}’?@Eba&?&é i6&t ! h}{emgt‘i)@zti\!' pYiLOMROgI tion is applied to an
el ectronic device to produce a coated substrate. The

HmZzhﬁhweﬁﬁfMsnmmnmmedwammnﬁhedshksaﬁqﬂnmﬂ@neow@suanSWtb
roduce. t antireflective.coating on the. :
Smtabgci é%“t 1r‘8ﬁr‘fo‘“8é\f?‘"b éﬂ@ﬂ[d@@ﬁ%ﬁﬂ% ﬁp@g{ giyt§}mf HAEOIS Sy %ﬁgﬁf‘?&ﬂy‘ peroxide,
mcumgiﬁp@r@ﬁd@ Saf:@biSi%BLﬁ&%BQMQiLQF‘\E@@thﬁkﬁ@th§z'dC WyBRally the free radical
l'i con-'based devi ces and gal | i um ar seni de- based

it mt@eﬁy presht mma@nme@{h fodp i &0¢thprheligestif detiline S6% pam, based on the

o nent h ;he eyic lemie
total Wue%lgfg &g{g n%)f)%f nlh OT 6{)6%2 uééc‘t MERING i)?g.rhu%éiﬁd ngntcd to,
phoio-@[xu rakifeymaf- m& heter Lzasse;ﬁ@ﬁsr@@rmunslgmm\aabha@u@ncmmg s.

nducti ve, serniconductive, or insulating
[(3@23] Ihe antirefllective coating \,omposxtiom are formed by mixing together the
sifsesquioxane resin, solvent, and optionally the {ree radical initiator or other additive.

Typically the free radical initiator or other additive is added to the coating composition just

prior o ifs use (o prevent premature curing.
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materials, [0026] Specific nethods for application of
the ARC conposition to the electronic device 10
WO p@brgkspo but are not limted to, spier-coati NBCT/US2008/085643
di p-coating, spay-coating, flow coating, screen-
printing and others. The preferred nethod for
application is spin coating. Typically, coating
i nvol ves spinning the el ectronic device, at about 2000
(0024 RPv araiveflesddy ﬁ@attnﬁeomemi@@ rﬁprpeiwd wrangeataiosdevfeade pesrduce a
C Odii,dt sugst?qﬁé nf‘he %{i H,n?? rl[ x%g)ggumr%v seL gqu?u]n T@?ﬂ 15’\ CL di{%r}g fprésiim e the
mnw&ﬂhﬁwaﬁ&umglﬁtﬁ@tkﬁ&hﬁ&@nﬁﬁﬁtIng on the electronlc
i ce, CUrlng general |y conprises heatlng the coatlng
@@23} Sypigal e Fleraniic f’%ﬁj@%ﬁéﬁﬁ%%&?“ﬁb iffer ishenpilicon-bused
1. Iy
devio b E e Ao BRSO PR e o e
semie@idusess Quriposaine i‘ﬁﬁ'fr«ﬂ vi, heegsento@mbtiyes at hzsaldmblsanlcnnﬁtkm‘«e layer
ol vent fron1mh|ch it was app Ilgpefgl Curlng may take
and a @u&s&&é}: plopth @")éé}‘rﬁi’ BOIBV“’ PRt ihg Cf CH¥G S (‘@P%ﬁ&ﬁt}r\lafﬁidnsu ating
mamHQEY'Ce at 8(1 CCto 450 Cfor 0.1 to 60 m nutes,
alternatively 20 150 Cto 275 C. for of 0.5t0 5
{0626 b prstfespedbteionappiueliyn 200 GRE 00:2pG:@N bohe Ge8rdnge Qm ice
el iqinutes. .Anxtnepho f h%ﬁ g may be used @arln s
mcluc i:lﬁ’{ ﬁsq gy Eﬁ“ FE(S(F SRYSS KEOR B HHY-COp W If Bi-godting, \Lrﬂ,n—
printi eV GEhIRYT Qﬁ‘pr@te@x‘é@%ésﬁb(ﬁoﬂUﬂﬁkéta&ﬂﬁ%pﬂcn%ﬁ)@@&e Pypically, coating
convection oven or allowed to stand on hot plates.
Vo VN senrag mﬁequwovhekan‘m atabpdf2UeR RRME andatiiling leahitbe
Lomﬁesls Kgﬂgt xéjtyfl'a{,/eoa Yl g?m;%t} e w!’réwc aiteluggolt 2 ;Eledpggﬁgpgteor

(60271 PAQofhnt %aeﬁnoi»@&asme gme?ta@me redi®R28]edho fPmOtRGh1-
the silsesqui oxane resin of the coated conposition
reflecyeaipniiemen Srscoiionly deikggeHTiBe %@éﬁﬁbﬁ%&ﬂ*iﬁﬁgh%ﬁﬁkﬁg coating to
A sufﬁEalggE t?: I 'earc'agug'g‘ﬁ 4] s%?fn»;s?rﬁ dB?LerEg?‘QdIITQﬁTrH;aQ aJ;!? Ocu]xrsak hen
eres use erel n®i nc

suththﬂua&ﬁﬁn‘ﬂﬁg hhd metaegtmtemunh tioo gk geaesiBYs ed%éﬁﬁhﬁi
is meant that the enV|ronnent contain | ess than 50
inso ubiprw HSPOpicat EpmrRich Bows pRalied oC ppng BRY éiéfvd&*vgéﬁf exphwle by

heatinRhife: %‘d%ﬁ Pl WGV ED G giec ﬂ%‘ﬁ}”‘i !‘cﬁrfgol zg/ 0%%2@%5 Ali&matively

arried out 1s not Crltlca|
150 “(PETIISZ0B80085643 mithes cwucmgweity €poi's ¢ 9l @Fdr)@ 5 to 2 minutes.

carried out at tnDs erlc pressure thou
Any ot R s Be Pi E<BRES 8 5 iy b FOBF ST Jbpecd
electrdMCEAGU 8L bd PRc& aﬁCHuQHiI ﬁ;b@?\!x‘n‘é@e @@meuxea Bxgantcﬂeﬁ owed to stand
anti-reflective coating can be used

onhowﬂhSiraﬂenpne@eeéLngﬂﬁﬁEpsvceu@hgagﬁph@ne@um%m@haphyw

t hog
irradiz ibp Hbd‘a(,é')ri \Iﬁn{ta (2 piﬁt()ldk E#\/éifﬂcﬁgi:‘%,ve%l!%bg‘t EIHH () a(,m X0 Ib(? 6?8&?9 (J) or
phmgﬁgég&gﬁgb@g the resi st inmage conprises (a) formng a
| mof a resist conposi tion on top of the
E@%Sbh@ Profet F@cﬁﬁ isgreul o ot e ;of GEB)CQ‘iWég@WP@@Hé& ﬁf@m amfgwtahie with
O(‘/C’u[égjl(sjl as%orf d;a'm it QOL F%‘?g’gﬁ?t ](i)rn" &%OPEH btf {?ﬁil"ﬁ E‘Iiﬂi S)L(EP(% df 11"5 !‘! rﬂ’ﬂﬂ‘»p here.

Inert atxﬁ@@ﬁere?ha:famdxexhexﬂhﬁﬁ*t bMeir€ et limmgs! ©mid (h%n And argon. By “inert”
it is meant that the environment contain less than 50 ppm and preferably less than 10 ppm ot

oxygen. The pressure at which the curing and removal steps are carried out is not critical.
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el ectronic device are particularly useful wth resist
conpositions that are irnagew se exposed 10 to
wa@kdopasdenl et radi ati on havi ng a wavel engt h of HEIUR2008/085643
to 3635 nm alternatively ultraviolet radiation
havi ng a wavel ength of 157 nmor 193 nm Once an inmge
has been produced in the resist film then a pattern
is etched in the anti-reflective coating. Known
The custrghitang s igtier liyamgif;drmxy atgmgsEd it graseurovihaugs sub or super
ective ¢ in Addi ti onal steps or renovin
mnxﬁsh%kig°ﬁumsn?vp%?gﬁé rgnalnlng antl--rePIective )

[0029T0atd AGedaye BectemRl aved doohRiBGURSadi-HENLER: M A Bard Beused in
15 desired architecture, Léoso The ARC coati ng
furthegpivploae PIvAsisariciesustire @hepliifomsphy eWien asul @hamdithography,
¥ [ h e (41
a resisy P}%y agl ﬁog%%glﬁfj%qgé iﬂgisﬁif e 9\«9 %}%ﬂngf g{}fgg%{w%qttg%fﬁ)rmm the resist
imageabinpriefsl (@clormeng clad bihg&*siat’ ﬁdﬂ;&%dad‘h&fﬂ&bp chavenbettieftive
sol vent (e. PGQVEA) and TNMAH resistance. [0031] The
coating; 4Py i BN E5Y 1 EXARPBS Eharréb“i‘iﬁém}éééﬁ‘fiﬁmd@ ‘¢ a4 gxposed film; and
rL Is] 2 /e L fog™
{c} d»\%@@%l{ﬁgt %go%ﬁ i 910 gﬂyﬁgé P"m e ﬁjh h’émg{?:?%!:(ﬁ €b&)di}|ﬂ s on the
clectrdnéctniques pﬁiﬁﬂsaﬂadg ackiuinwitih &sixexmbsammﬁnm hiefn@ialge\wmse exposed

resent. t chn| ues dIS e inyentor
o ulsg et RORURBIT TR & YCHE SBRACY 186 BrOCHS PP OUREHaRY viole
radmtabh'ﬂ%mﬁaﬂ WEceaRsidesed a ©anst idit %n %@gfzeei'i ds@eMBRRRCed in the
for its practice. However, those of skill in the art
resist glouha 2 paitehi ghetchof it the ‘xphes et vdicsatings &newvn c‘iLh!ﬂﬁ materials
reci ate that chan
may b A WER <R e Ly Do 28 G g feresis
itm aRPfcadahiAy hh kRl d fakial nl8Ddlcmphbicloubradapar bEnNge h oM the
t he splrlt and scope of thé invention. EXAMPLES
dﬁ““ﬁ@@@@?fmﬁe f ol | owi ng exanples are |ncluded to

EQGSQF?HD/\ % ? «p&?mgr{;%grg%g;?ge um,d ) lgdvcg crr%pﬁn a:%ga es %i{hﬁ lprsaduce

nven “i-on. recla

coatingNihbh@nasetrebadd ﬁ)hﬁ:ﬁb@ﬁé@d);qu@& di ssl Q&a@ﬁbdﬂﬂ thdi mi& antireflective

exanmpl es which foll ow represent techni ques di scovered

coatingy PRl MGERD Brve *@itﬁw&w%ﬁ* ndlGMES) apst 2 bbbl ogBsone:
H}%‘Efggé ﬁ%QQ%%g§4§ mé H“ u}agd By @ecrta(kn%@ thcﬁblagirﬁL ;(e&{the? thvention.

consi ered to const
It shoutddesprotiatetiby tprsact sidé.in Hewevens the hmBaqun. ddibdediimthe
the art should, in light of the present disclosure,

eXampAPPY RED Ml hﬁte*ﬁﬁﬁv}‘éﬁﬁﬁg%%‘ FrY RUW AT (pnction well i
the p:zﬁ“ﬂe@ bf e n%iH%QQHH ”%@R&ﬁ;sv&ﬂh & L@'fr\?d’g&&?&)l c@ﬁ@gutcwg ghd ]’JOdCb for its

tain a like or simlar result wthout departing from
pmcndehéicsmwu tthta«nd)i“sioﬁpe thefart heuldSin nghem fhempresahy dm os ure,

percent ages, are in w -1 0033
oo G BR8F CpBiete b Y fadlym B TRER FirehuR HhichATe disctosed

and stfff othiR @ 18E PEVEA resRRONMLT hGhH AR aRep(iwihaRgopklof the
trichlorosilane (Silane 2), nethyltrlchlor05|lane

mveni(@®i | ane 35, 10 and
"2-(carborraethoxy)ethyltrichl orosil aaane (Silane 4)
and mer capt opropyl trirmaet hoxysil ane

EXAMPLES
{6032] The following examples are included to demonstrate preferred embodiments of the
invention. It should be appreciated by those of skill i the art that the technigues disclosed in

the examples which follow represent techniques discovered by the inventor to function well

8



(Silane 5) were added to a reactor under nitrogen. A
sol ution of PGVEA and of water was added to the
waE009088800 of trichlorosilanes over a 91 nm nut ePEEUR2908/085643

The reaction was allowed to body, stirring at 20'C

for another hour. The resulting reaction product was

water or water/ethyl acetate washed and separat ed.

Et hanol was then added to the resin solution and 15

in the pzlae@iasakfum orvewast, std ifppedn bo capploxd matelyiuB2pwidsfomodes for

hexan was .t hen. added to the qu nandt
s pragges oMo PEyar YAE L RITRET i SThdBr cfab ScaERC iR Cal dglosure.

‘lpprmﬂz&dtbﬁh%an?% %b@@aaﬁ ¥agaat il pRregdedinc %A@OW%%O‘!& heds drfdisclosed
GVEA. The solution was diluted to 10 wt% w t

and %néid@mmnoenéixﬁ IDOMFEAW fa’hét vohoti dpavieg fromtibe egirttrmdwghpe of the
mwenin 8 e 1 LEC & \,Etl/ ter. Aresin2 wth the
gBrf ?QF %?hﬁﬂ‘é"“f( Tyrl* (M) T (Ph)' T' (R )"1' (R was
produced. Results a are given in 24 Table 2. Run 4/5
was carried out as one a-un and the product was
F’ﬁdmpﬁﬁﬁaﬁcﬁ onated to obtain two resins with different

gl AN S IO

yifrichbldsihie 85i29¢ 8)*1&3&: 18roliifheX8ilZhed, BethyhrichlorosHame-(Stiane 3),

and 2-{carbomethoxy ethyltrichlorasilane (Sslape 4) and_roercaptopropyiirimethox ysilane
Sitane; ) vigre 2dded88 oM duchy 2398 180 don0 7&“? hfioPv:

(Sitanc g fadges g MRy 44§0 e (a8 SRR e
added @1thSsdtdiidh ofbritbldbsildne 028 8OO0 rmid_&.ia)dZ ITHB rd4itidn whs allowed

watm/c]c?% %C@EE’ECZ»NAﬂ'Cé'dﬂ{fsepdidf{,d Ethanot was then (addcd t@lh‘@'r@sm b()iuf.l()*i and
17.5 29.8 575 18.3 64.8 44.0

the SOlH‘HOﬂ-W&b— ﬁpsppc}d-ie apprem—m&&e y 29 w]iZscf d4. 115%\@29;1& 38«;9@1: | a(_l_@ d to the

was »m;sp"ed 10 -fm Wi «;uhdg I\ P(;MEA ~Fhe-sotutfonwisdifutedto 16wt /{5&;15
1463 23.8 41.6 11 --- .1 .0 66.3 60.0 ey
uddammgi PGMEA - The solution-was filtered thraosgh 0 0.20 micron PTFE filter. A resin

A 12 142 23 8 40,6
with thg'zgngalgfoppulp BE)TMY T(PRLTR VT(R).wasproduced.” Resulls are given in

_____________________________________

Table 2. Run 4/5 was carried out as one run and the product was fractionated to obtain two
resins with different Mw.

Table {: Amount of reactants {grams).

Run | PGMEA PhSiCig HSiCE} MeSiCi; Silane 4 Stlane 5 | Water

i 1400 17.5 29.8 106.9 0.0 16.2 44 .0
2 1463 17.5 298 9R8.7 0.0 27.0 44 0
3 1527 17.5 29.8 9.4 0.0 37.8 44.0
4/5 1545 17.5 29.8 90,4 18.3 21.6 44 .0
6 1545 17.5 298 90.4 18.3 21.6 440
7 1672 17.5 29.8 74 0 18.3 432 44 O
8 1800 17.5 298 57.5 18.3 64.8 44.0
9 1250 [7.5 29.8 80.4 8.3 216 44.0
14 1402 23.8 40.6 1233 0.0 515 60.0
it 1463 23.8 40.6 2.0 0.0 066.3 60.0
12 1402 23.8 40.6 1233 0.6 S5E.5 60.0
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C) 0~ %7C)E 0 Cg ()m\)%. Cant? C @) t r-4 c)

from 1 to 4c ba?/bon atoms; R_1s selected fr teg-gHoups, po veth*r groups; and

polyethylene oxide groups; x has a value of 0, 1 or 2; m has a value of .01 10 0.97;, n has a
value of 0.01 to 0.97; o has a value of 6.01 10 0.97; p has a value of 3.01 t0 0.97; g has a

value of Oto 096 and m+n+o+p+q= 1.

2. The silsesquioxane resin as claimed in claim | wherein m has a value of 0.02 t0 0.7, n has
a value of 0.05 to 0.90, o has a value of 0.053 10 0.90, p has a value of .02 10 0.20, and g hus a

value of 0 1o .25,

15 3. The silsesquioxane resin as claimed in claim 1 wherein R is a mercaptoalkyl group of the

formula HS(CH»),- where 7z has a value of | to 18.

4. The silsesquioxane resin as claimed in claim | wherein R is a polysulfido group of the
3o 3 , 3 .
formula R SS(CHj),-, and R 8S85(CH3),- where R is a H atom, an C1-C4 alkyl group or a

20 aryl group.

5. The silsesquioxane resin as claimed in claim 1 where R 1s a mercaptopropyl group.

9
6. The silsesquioxane resin as claimed in claim | wherein R is selected from ester groups,

[
N

polyether groups, and polycthylene oxide groups.

s}
7. The silsesquioxane resin as clatmed in claim | wherein R 1s -(CHp»-C{O)}-OMe.

11
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SC?i 1? ? 1 10 W 2009/ 088600 PCT/ US2008/ 085643
That which | clained is: 1. A silsesqui oxane resins
whanopsgsedhe fornmula ") x) p(R2S1O[_3_x>r, (OR ; ~. POT/USI003/€85643
Ph is a phenyl group, Me is a nethyl group; Ris
sel ected froma sulfur 5 containing organic functiona
group; R is hydrogen atomor a hydrocarbon group
having froml to 4 carbon atons; R 2 is selected from
i%égﬁéﬁugﬂ@mbﬁxmp@kyemh®ﬁﬁ@nmubghuwndmmp@%yébhyheweﬂdiwewihn
0 X has a value of 0, 1 or 2; mhas a
1h£“mgéﬁg§O%§)$§ﬁ??‘to 0.97; n has a value of 0.01 to 0.97;
o has a value of 0.01 to 0.97; p has a value of 0.01
to 0,97, q has a value of0to0.96;andl +n+o+p+q~l. 10
9. An zmwﬁwgm@ei@“qmwwamfémae§mﬁziﬁ@&,m aimed in claiml

VY? ?%QEL{HQ)Q%E{)%@/Q» z%t%g: {98, t0 0.7, n has a value

val'ue of 0.05 to 0.90, p has
(Ph%aﬂ@m)’@i{#ﬁ, @:fm@ WQ,Z(GEQ Dedlioandor NAR s, YabRS ok ‘Q()tm (OR),),

he silsesquioxane resin as clained in
cskiwmi’l“ wmp;incealy hurlaupsMa immam pakikyR ;*gTeﬂH,L&ddf mﬁmeulf ur-

gﬁgas a value of 1 8. 4.
comainyRE 08 s SOt BaHENT ORI AR T dﬁve%w y Sien e | o

4 carh(gheaor%ggbsxci)éﬁ@y?d gng Z EF%gDLfDé %{SY-T {&%réﬁwu pén‘”l‘j p"of% %ﬁl Oxide
él()u%g[( ?x%il:f)a Val u{aot goi @W'm F&, upaaue (Ii_.g OTI}IFIQS@ J)7S qalf,“aqv)&gaurf]:emr()‘%)?'il to 0.97;

'S a rnérca to
0 has aQla@Lf 0601 &'BHE)’JS ipliees qumaxane)mesm a%aCh ail n@df @ n; @bau Ad m +
| wherein Ris selected fromester groups, 25
”'%0+mbﬁybfﬁe¥igroups and pol yet hyl ene oxi de groups. 7.
TP%csok €50 qui oxane resin as clainmed in claiml wherein
1 2009/ 088600 PCT/ US2008/ 085643 S. The
sil sesqui oxane resin as claimed in claiml| wherein the
resin has a nol ecular weight in the range of 500 to
10, Thyonpotle L&gw amugg]wrﬁ@faptém PySUEsat ﬁgﬂ]’t% ST s @ value of

- 5 SESAL : L.ne., o2
0.02 o‘i??‘RM ﬁlél 0 ﬂ()ﬁh&%?}% g?gqg Hg?g"i ,rf(_) B@}@L@gw)‘g)ea iici(&f 4.02

form Ia (
0 0.20-5d0) Bas 9 yAGR) () w0)BE5.aC31z_x>nl ~ Si ~3.r>>z~4 )y

11. The antireflective coating composition as claimed in claim 9 wherein R is o

mercaptoalkyl group of the formula HS(CH>»),- where z has a value of ] to I8,

12. The antireflective coating composition as claimed in claim 9 wherein R 1s a polysulfido
LS 3 3 o
group of the formula RTSS(CH»),-, and R SSS(CHy),- where R is a H atom, an C1-C4

alkyl group or a aryl group.

13. The antireflective coating composition as claimed in claim 9 where R is a

mercaptopropy! group.

9l
e . . . . . . . s & -~
14, The antireflective coating composition as claimed in claim 9 wherein R 18 selected from

ester groups, polyether groups, and polyethylene oxide groups.
12
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where Ph is a phenyl group; Me is a nethyl group; Ris
sel ected froma sul fur- containing organic functiona
WQ@e@upsse® i s hydrogen atom or a hydrocarbon gr@IPS2008/085643
having | to 4 carbon atons; C z is selected from
ester groups, polyether groups, and pol yet hyl ene oxi de
to groups; x has a value of 0, 1 or 2; nmhas a val ue
of 0.01 to 0.97; n has a value of 0.01 to 0.97; o0 has
a value of 0.01 to 0.97; p has a value of 0.01 to
V% has a value of 0 to 0.96; and m+ n+o¢p+tq =
‘*aﬁ‘?& e(E Fi)‘Vcac%?bl‘éé/é‘ﬁfii)m(“({’(}“ CRRECA HE § Rt Pé‘@FFQ?%RCO*at i ng
osition as clainmed in claim9 wherein na has a
4CH2hé$ ;OME. 0.02 to 0.7, n has a value of 0.05 to 0.90,
o has a value of 0.05 to 0.90, p has a value of 0.02
to 0.20, and g has a value of 0 to 0.25. 11. The
i6. T h%nd\ﬁgﬁ%?lfeh%%%oﬁﬁnégx%%glg;xgaqm?% k %Jj ?ﬂd%‘?’n 5'\,&'@[*%?:3 Erkﬂgj f! a%mx
eréein I's rraercapt oa
molecflorwaible id1le S0&H) 500 wiseestz has a value of | to 18
12. The antireflective coating conposition as clained
inclaim9 wherein Ris a polysnlfido group of the
17. THC{, d[hmé]f@uR C%%Q’atlﬁllg n(zﬁmmc@un ?1§§§(€,( I 8 2k Asn PRELR R s
-1 atom group or a aryl group.
eanSKmBErﬁhbﬁanipngmh@cmwpgcc@gMLMgn@mnmmBﬁkﬁqmaasmaand
claimed in claim9 where Ris a nnercaptopropyl
cyclohgia56p° 14. The antireflective coating conposition as
claimed in claim9 wherein R is selected from 3()
ester groups, polyether groups, and pol yet hyl ene oxi de
8. Thgrotipslecilz WOIRD09NB88800: PETMUSR008H085648 1 18 .cofipesition
ret lective c conp05|t|on as clained in
additi "Hr’liéi RGP B gt gm‘%ﬁﬁ )) :7--C(O)--QMe. 5 16. The
antireflective coating conposition as clained in claim
9 wherein the resin has a nolecular weight in the
19. A pgige BFo5p08 tHB0000.Ve £FAHTERE Wrlfaleplcelriope CERELINAG
TR e 4Pl A TR Dy AR LR BB g0l e
gl yaplsii mQ@ﬁEIMMLMﬁhh\y;hgaﬁﬂbahﬂ1and 10 cycl ohexanone
| & The antireflective coating conposition as c%alrrled
(PhSiOl n AERAI I S iRh ep @1R). L e SeBrpa SIREGR S HAdET PR ONART SO0 OR ),
nprises free radical |n|t at or 9. A netho of
‘b*%ﬁﬁ‘? R g?‘?f‘&r@f)l‘fé “vet E‘S%\”t‘?’ g Bk ém%%a éeé{tA PR 10

Lmtmrgx%’ hG8n € ML hiNGoud A i aPRI¥ERGER RA hehReheR oup having 1 to
devi ce an ARC conposition cohprising

4 carbon atoms; R 1s selected from ester groups, polyether groups, and polyethylene oxide
groups; % has a value of 0, 1 or 2; m has a value of 0.01 t0 0.97; n has a vajue of 0.01 10 0.97;
¢ has a value of 0.01 10 0.97; p has a value of 6.01 t0 8.97; q has a value of 010 .96, and m +
n+o+p+qg= I and

(1) a solvent, and
(B) removing the solvent and curing the silsesquioxane resin to form an antireflective coating

on the electronic device.

20. The method as claimed in claim 19 where R 1s a mercaptopropyl group.
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(i) silsesquioxane resin having the formula z ( 17S
a~- ; { "},) { S1C~iz- u~{C3 '"Ix), (1~1leSi 37; _

WO 20096088590  ~. ) ~f 1 ~Si t; :~>~~{~ ?2.}pfd Si O; - xPCT/05200§/085643
)g where Ph is a phenyl group; Me is a nmethyl group;
Ris selected froma sulfur 2t containing organic
functional group; R is hydrogen atom or a hydrocarbon
group having | to 4 carbon atons; 1 2 is selected

{. THermethedieriaigredupsiairpabyethber R gisoupis; »dhdgeltyet hyl ene
oxi de groups; x has a value of 0, 1 or 2; mhas a
value of 0.01 to 0.97; n has a value of 0.01 to O 97,

2 ha l.ue of 0. has a,val of 1

22, httdntdisgggs ﬁmﬁgg R%ngpg&éw ?rc@ !Z(o (8\/%315 \éﬁ‘dt% ?_()*n mat OXy-2-

pmpdnar%%weml o1 AR mdRokbiRy @h SIol¥@MtanddRdokBanh&YOVi Ng the
sol'vent and curing thé silsesyuioxane resin to form an
antlreflectlve coating on the el ectronic device. 20.

23. ﬂlr’ferP g%«i i sta&%i aréggneq() \Agbrai% %ogwﬁéafﬁ%g%nagom ly comprises a
free radRCH/ 1002008/ 085643 21. The nethod as clained in claim
| 9wherein Ris -(x 1-1)}2-C( )-Owve. 2. The nethod as
clained in clairn 19wherein the solvent is selected
24 T R o B 3P S en B SREREEE s awrlist b
coatingreijroshiag, whaicomthy, foel@atmd Srwhesephintide conposition
additionally conprises a free radical initiator, "4,
The method as clainmed in claim219 wherein the ARC
25. Th %9&! 'is' QR led 12PRlH 89 ‘v\méxc?? Hsil t;JtQ: Gi%@%dfﬂgun is cured by heating
di p- coating, spay-coating, OW- - C atlng, or
at 80 “€ao B0 Prromt. i ngtt @nutdhe nethod as clainmed in claim19
wherein the silsesquioxane resin is cured by heating
at 80 c¢' to 450 Cfor 0.1 to 60 mnutes. 15 26. The
26. H@?ﬁ&@% as.1GhRUTR IR 26 halem R e Wer 8 1iR 5 &esin is heated in an inert
-~ silsesquioxanc: resin s heated in an inert
atmospieosphere. 14 ; :

14



