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WD 2004/ 040371 PCT/ US2003/ 034832 NOVEL COPOLYMER
PHOTORESI ST COWPOSI TI ONS THERECF AND DEEP UV BI LAYER
wWEYBTEMITHEREOF 5 10 [ 0001] Background of thePCT/US2003/034832
I nvention [0002] New, inproved,, advanced resists are
required to manufacture new el ectronic devices with
smal l er feature sizes. Typically, inprovenents are
req?j'O\ﬁE].DDl(’johNMEh RSPEIDTG_REB\IsT@OMmel IRONSITHEREOF
o] ocus, and other pr rties. R Lon_ 15 :
mpr overen: SNRDEFEIYEILAVER Y SHEMIHIBERF syst ens
utilizing higher nunerical apertures. Unfortunately,
as the resolution, is inproved via higher nunerica
apertures, the depth of focus at best resolution
usual |y decreases due to optical, effects. Thus,
i nprovenents in depth of focus of resist are al so
desirable. 20 [0003] The nobst comon type of resists
are called "single layer” resists in which the resist
has both the function of imaging and plasma etch
resistance. A second type of resist is terned a
"bilayer resist” in which the top layer is assigned
[pobde function of ipaEigreuNIof fie Midationyer assigned
the function of plasma etch resistance. An oxygen
etch step transfers the inaged pattern into the

oo REl2 R, 86 FAME B RBAL Yy PDlRL e o electroni
devideeMwith Rgnallrn Restureregrew f Mypieadipd improvenientss @se t feguired in
bi | ayer resist/undercoat conblnation provide better

pholeriestst sesolyiars RR0kEARade SEBTMA DoUEY AN OHErRTOBE tigserResolution

mrSBues g2 d8p BrBtelia SRS Ssol Alprif RgeF numerica

apeptirent s Urfatbnatelyhas hthies réswiofiproriat édptovedi nia rhigheri mumerical
30 entjrety. 1 2004/ 040371 PCT/ US2003/ 034832
apqriyies] thﬂw@%BﬁheQ%/\g?@soﬁ §Sbesq! P%‘E’éd{‘éf‘@i r‘?@cb‘?ﬂ%ﬁ%ﬁj'ée to optical

effeg%t t?ﬁué’qmégﬁegﬁjhot fh o R¥%Es %@%ﬁ%@%@& déeré!;l@

ent 6 er patents. Pol yhedral
ol i gorrerl c si | sesqui oxanes are characterized by | ow

oo} S e me"F siimOR Bt B EShiP e cpho T fBisgs in whion

thelrB8ist hés\kﬁftﬁ Itﬁe?fuﬁétadrhef ﬁﬁﬁ@ing RiHdy pRéni efill Bsuidtahée. A second
si | sesqui oxanes when incorporated Into polymers are

typeyqul resistyis plenviadt afbiayermeesiail ymavhichdhe tom tavertiaaassigned the
functron or}grrﬁagrng and the underlayer assigned the function of plasma etch
resistance. An oxygen etch step transfers the imaged pattern into the underlayer.
Bilayer resists typically contain silicon and provide certain advantages in resolution
from using thinner imaging films and in many cases the bilayer resist/undercoat
combination provide better substrate plasma etch resistance. Examples of bilayer
resists can be found for example in US Patent Nos. US 6,359,078, US 5,985,524
and US 6,028,154 and other patents, each of which is incorporated herein in their

entirety.
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pol ymer backbone and have a | ower concentration

relative to typical silsesquioxane polyners. There
w@re@40e087r eports of photosensitive conpositi ONBCT/US2003/034832

contai ning polyhedral oligoneric silsesqui oxanes

(PGSS(r)) in which the pol yhedral oligonmeric 10

silsesquioxane IS pendant fromthe pol ymer backbone

r00d " BeSierenbf Gokert BB Skt RS poliE LA e BeRmei Backbone

haveOBBeh rEppriedeseny.g. nPaféntoe 40V MmN dVedr pARHtY e MFolyhedral
suitable for formng the top Iayer phot oi magabl e

oligomericrajjsesquionangs erg charecieriabd hyylow mmlaarnwems apghclosed or

parfall BP0 e, iy XS B, SR (BT TbhstBn atoms at the.

verﬁd@%fbfqaé|dagén”p|Po‘lyr%t|r§h@|tgvn$@i<§$|I5é@quahEQmvm;”ndmcor orated into
organosilicon noieties suitable for use in the

polyreetisn afe typiRalbineRgapt drase c‘llﬁlﬁneo'fy&ﬁfs@léﬁ‘if‘ iﬁ’ﬂb%rﬂééﬁ sfprmmg the

pol ercgga&ﬁigte@&j EE@% (;sl g%o@%%ﬁtré‘ﬁ?rg()%g?\%k@ y rl%g esﬂ?&sqwoxane |

polymm&nt I Theps oaredefew Irepans aspesiiotosemsitned  cooppobsitiens containing
co I‘ISI ng at | east one

poly twq?rwq SISO S5 T WHiath i inelyhaskalsoligomeric
il AR AT el B8 R G52l o

No.R)S/%ZS&D,@ubliméﬂ-ﬁsRBQODHGZBEMSAHO Si /R 3/CH -~
2 R\ (CH2)MSi-OSi-~(CH2)mo, Oo /1 i-(CH)m [i-O
li R % ~%R s/~0 0S/ RR ~3 R 000 2

251 --0-Si-R2 R ~ - Safiniky oftrd mybntionS- -~ R R
/si-04/ oSi" -Ralo ---si-0-"-SIRR OOp Op
R2~si-Os\R /si-OSi ~ 2 R3OSLRR2R2
[0005] The present invention provides novel copolymers suitable for forming the top
layer photoimagable coating in a deep UV, particularly a 193nm and 248 nm, bilayer
resist system providing high resolution photolithography. The invention also
provides a chemically amplified photoresist composition and organosilicon moieties
suitable for use in the binder resin for photoimagable etching resistant photoresist

composition that is suitable as a material for use in ArF and KrF photolithography.

[0006] The present invention provides, in an aspect, a novel copolymer comprising:
at least one Structure (1) first repeating unit comprising one or more repeating units



Structure (1A Structure (I1B) Structure (I1C) wherein

each Rl is independently a hydrogen atom or a net hyl
w@eadpiodeach R3 is 5 independently a |inear, PCEDSies1034832

or cyclic alkyl or an aIicycIic group having 1 to 20

carbon atqms; mis an nte om about 2 to about
repregenteg-y %IFUEE{H‘E (1A, 'iq( b%réfrB? tueg (ldt ure (11),

/IRG .Si _ \R7 Structure (Il)gwherein R5, R6 and R7 r:

are ind ly a linear, d and cyclic al ky

or a 10 branched or, cl¥c and alicyclic

ne

fluoroal kyl] or a substituted or| substituted alicylic
group hg O1 to 20 carbon and each R2 can o
i ndependent | yNge: (1) a linear, brage heB or cycI| “ch,
al kyl or an urisubsR tut ed or/R“subst/t lit ed /
greaup, ha ¥1to 28 éi né?af—sl/(CHz)m
bra e—heel——cs cycl;c bl uoro kyl or fI l'JD‘OF _n.g ézt ed

nd (13)

, al o tycl |)c>|group \gﬁ@, JRO 20 carb
ﬁg% Al Jarorp, 5004/ 04037b
RE US2003 034832 ¢ (/a) ( )Or@ﬂzs wherlg” n |s|ﬁrrR“
Jtt/egeroo;f' “tom abl t 2 about 10 ape-Reocal he H,
°R3 gv1 up or an a—ad)-leex%al kyl group; and R3W's a
R,J. Hrea-—si_br anchedazand cyclTc al kyl or ali cycl ic group
having 1 "R 20 carbon atons; 5 (b) (CH2)n (C=0 - OR9,
where n is an integer of fromabout 2 to about 10 and
Streteeen(lBp H an R3 groudtrocture (#B) d sensitive Structure (IC)
rotecti ro S ar anche 3.
whp] BachTR & BHBRer@9NH ybedherh 26T 18 eSO son R is
5 mdaﬁéﬁtrenﬂg:@ lih&&R oakdHdBdREfe I diky! cymﬁ aneyctns; g%up having 1 to 20
i nt eger " of from about 2 to about can be |
carbp@r atomsr Bhds hgh | mﬂegq:ru@ifofﬁ@nh@bout Zrtpf ab@ubrfét hgach R* can

ind8hdERhSANRE S Y, 21 kL oroup; and (d) (Ce)n

ere i nteger of fromabout 2 to
about 10;

R5
i Sj——RE
R7
Structure (Il)
wherein R®, R® and R” are independently a linear, branched and cyclic alkyl or a

10 linear, branched or, cyclic and alicyclic fluoroalky! or a substituted or substituted

alicylic group having 1 to 20 carbon atoms; and each R? can independently be:

(1) a linear, branched or cyclic alkyl or an unsubstituted or substituted alicyclic
group, having 1 to 20 carbon atoms;
15 (2) a linear, branched or cyclic fluoroalkyl or fluorine substituted alicyclic group
having 1 to 20 carbon atoms; and
(3) a polar group, such as
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and R3 is a linear, branched and cyclic al kyl or
alicyclic group having 1 to 20 carbon atons; 15 and a

w@ewand3repeating unit represented by Struct urBCT(/UE10D3/034832
RL O OR 12 Structure (I111) wherein Rl has the sama
meani n% as defined above and R12 is an acid |a

group(a GHAOR" pmﬁmgbIStaramtmmfmébguteZ (cq> Apou%m and R®

pr esent 0 X
addi t i onéaé}' ¢% 2 ng it %Q/l ngk(gfyr%”éﬁtprrgk]g1 TR, s a linear,
Struct Urlﬁraﬁb’héd and gycliepikgt omalioysli¢ grbrip vadng idm 20 carbon

et hyl eni caI |y unsaturated, polynerizable silicon
conpounc®tOfis ferent from Structures (1A, (1B), and

(10, él?)ﬁ@%g?rg %RB r\ﬁﬁér%r mi ﬁ?nt@@clerpéﬁ?cﬁﬂtaboui 948 Gbout 10

In an e no copol ymer conpri ses
repeat i n@deantcand:fe H25n$1 rgroUp roesan(aQId séhsitiye peaotdcting group;

| 4 \WD / /
(Stszctur o @gg{ rﬁac %{33 %égﬁ&%ﬁgg&group having 1

def i ned @bgy %gé%gglsls sel ected fromthe foIIovv| ng
structures (Va-V) 00 HOHOOHO OO ( "~x 50

(Va) (ShICHNEL(CTIR 8%@)?% \vvberevgus ar{ intesr qfrnrcm abbet 2 to about

onvts of 10 apiEe ERsPe FSt bR BTN iSiRgTeRY B thfioromethy!

unpr ot eci gl ! lsafhlbea%wlath%amw qrausta{nd 10 [0009] In
yet anot her enbodi nen e novel copolynmer conprises

r epeat(dh@fdnﬁﬁ@ GFO)B%'IWbE[ﬂ Rds em)ntegqen q>f)frorarai>owr2)to about 10;
wher ein and Etasfs %W%egﬁrﬁaﬂ‘éﬁgd 84q %?clfjceélkﬁeodr eﬁf?:%l?c gl%Jup having 1

to 20 carbon atoms;
and a second repeating unit represented by Structure (ll1),

R1

07 oR'?
Structure (lll)
wherein R' has the same meaning as defined above and R'? is an acid labile group,
with the proviso that when Structure (IA) is present in the copolymer and R' s t-Bu,
an additional repeating unit having Structure( [V), or Structure (VI), or a repeating

unit derived from a ethylenically unsaturated, polymerizable silicon compound
different from Structures (IA), (IB), and (IC), as defined hereinafter, must be present.

[0007] In another embodiment, the novel copolymer comprises repeating units of

Structures (1), (Ill), and (1V),
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R18~0 G O Structure (VI) 15 [0010] In another

enbodi nent, the novel copol yner conprises repeating
waioo®4371 Structures (1), (111), and a repeat POLUSIN3/034832

derived froma ethylenically unsaturated,

pol ymeri zabl e silicon conpound different from

Structures (1A, (1B, I?wd (1Q. 5 WO 2004/ 040371

PCT/ US2003/ 034832 [00X1] Ln another enbodi nent, the

novel copol ynmer conpni peating units of

Structures (1), (I1l), {(M), and a repeating unit

derived froma ethylegtcally unsaturated,

pol ynmeri zable silic W different from

Structures (1A), (113), and 5 (1C. [0012] In another

aspect, the present invention provides a chem cally

anplified positiveStrustyte (¥hposition conprising an

d ' , t id t
EDSHRIRES B SRR o BIRHE 2610 AR T LereBba fom the
scri{oti on o th(ill nvention [ 0013] The conponents for
follpydng strugiures ManVdnventi on are described in detail

bel ow. 15 [0014] The novel copol ymer of the invention
is agpol yner cofprising azat |east first

HO1-Gis %?
/ i, (CH2)
~S/-1 OSi ReWRZ + S o-~R4
~-RR MR 2 Rz
(Va) (Vb)  (Vc) f (vd) (Ve) (vf) (Vo)

[0008] In another embodiment, the novel copolymer comprises repeating units of
Structures (1), (111), (IV), and an unprotected alkali solubilizing moiety.

[0009] In yet another embodiment, the novel copolymer comprises repeating units of

Structures (1), (ll), and (VI) wherein R' has the same meaning as defined above.

R'l( R1
T
@ o O

Structure (VI)

[0010] In another embodiment, the novel copolymer comprises repeating units of
Structures (1), (lll), and a repeating unit derived from a ethylenically unsaturated,

polymerizable silicon compound different from Structures (IA), (1B), and (IC).



20 Structure (1A Structure (I1B) Structure (1C

wherein each Rl is independently a hydrogen atomor a
woreaohphosgr oup; each R3 is independently a |i nREF/US2003/034832

branched or cyclic alkyl or an alicyclic group having

| to 20 6 WD 2004/040371 PCT/ US2003/ 034832 carbon

atons; mis an integer of fromabout 2 to about 10;

[06PdrenGBar <tGHFRAL el p8% Giflondng RoHifisth orating units of
Staromresdelper(ma)nt (Wh),a dndne&r repiating heditarerigye ! fr@rrﬁ' &Y kthylenically
or a linear, branched cyclic and alic

ungayhated) R9lyﬁtﬁﬂzab§=‘u§}§@¢ft epwoyndgprnt ffP@bIgtflalPﬁUé@S (18), (1B), and
5 (Icgroup having 1 to 20 carbon atons; and each R2 can
I'ndependently be: 10 (1) a linear, branched or cyclic
al kyl or an unsubstituted or substituted alicyclic
car bon atong i near

up, haying 1t 0
[oﬁ{ﬁn &40 rg%qe;rg %"‘%cﬂ%ﬁ?'ﬂymV@Ft'@m LRRPVH@SS@b%th'Gﬁ@d amplified

i eyl 3
pogitlgglr%?sg caﬁgibgu |t| (‘fbr%némsg ?'?%8-8§%%%ﬁ§68 Pﬁﬂlgnérs)a photoacid
geaareitnlt,aglewrgahlcfsodﬂerﬂkamttbésld: oompouhd10 and R8 can be
H, an R3 group or an a-al koxy al kyl group; and R3 is a
linear, branched and cyclic aIkyI or alicyclic group
having | to 20 carbon _atons; (h C=0 - OR9,
where n is an i Peiaied aesprmoab@ﬁt ezlntvsn S@ut 10 20
and RO can be H, an R3 group or an acid sensitive
[0@13]{Teet components; foranse RB the arésemtainyetticn @ne ddesotibed in detail
b clic alkyl or alicyclic group having 1 to 20 carbon
etns; (c) (CH2)n-C(CF3) R10-OR', where is an integer
of fromabout 2 to about 10 and R10 can be H or
fl uoromet hyl, difluoromethyl or trifluoronethyl
15 [0014]The novel copolymer of the invention is a polymer comprising a at least one

10

first Structure (I) comprising one or more repeating units represented by Structure

(IA) or Structure (IB) or Structure (IC),
R? R*
“CH, SeH
/ R? 2

R‘I
o 2
R
a /\CH2 N

o]
2
R /Si-—O——-—Si/R '§3
R2 (CHaIm N o—gf—(CHm J| o Yo———(CHym
\§i—o0——sf J| o R/ 9 /
/I O/ R2\ / o) , R2 Sl——l--O—S|\4R2 3
R2 /0 / 0 _, 2Si—l---O-—S|’R/R2 /SI—O
\s|—l—o———3i——-|—-R R -I—Si—o Si_ . 0 4 o .
R —&—0 Si_g2 0 o/ o o/ o—R l/ I S
0 O/ / [ / / re S0 -
l / | / S—o—s__,
R/s|—o—sl\R2 R2 R
20
Structure (IA) Structure (IB) Structure (IC)

wherein each R' is independently a hydrogen atom or a methyl group; each R® is

independently a linear, branched or cyclic alkyl or an alicyclic group having 1 to 20



25 and R11 can be H or an R3 al kyl group; and (d)
(CH2)n O (C=O R3, where is an integer of from about 2
wo eooaloensr1 10; and R3 is a linear, branched anpPCT/VY81008034832
al kyl or alicyclic group having 1 to 20 carbon atons;
and a second repeating unit represented by Structure
carhan )atonTs; ip 290am OnBREL PCTrass2ebouto 4 8a2ab&at d0OReach R* can

I | has the same neani ng as
'ncgéel{eﬁégﬁzg% o%xf?ﬁ‘h”% er@%n acid | abile group, which

is defined above in thg case of acid sensitive RO
group with the provigB’that 5 when Structure (1A is
present in the co %Gand R12 is t-Bu, an
addi ti onal repea it having Structure (I1V), or
Structure (M), or afé\ peating unit derived from an
et hyl eni cal | y unsaturated, polynerizable silicon
conmpound di fferent from Structures (1A, (IB), and
(10, as defined hSteuctiréed¢d) nust be present. 10
[ 0015] Suitable exanples of R3 include but are not

limted to nmethyl, ethyl, propyl, isopropyl, n-butyl,
bt yRe rR7 Ly xy| c I ,
Whggllnogctt}l atnﬁc§c O%olhglfﬁé( éﬂ? dé( Clmle%Y ﬂ)l%@l%ﬂééf ano°8§/é’”c alkyl or a

lineap buangthed adaneydligl anchmmmyﬂlumbbwleoe a substltuted or substituted

tricyclo 2, 2..68] decane hyl ene
a"ﬂétcrireye[f@h'm% & 28 gt sy oh Bngan indanapgently be:
15 [0016] Suitable exanples of R5, R6 and R7 i nclude
but are not Iimted to nethyl, -ethyl, propyl,
i €0 erlinepar, branboey loy cydts-alkylydr ant wnsubistituted oc gubsiitated alicyclic

cycl ntyl . o cycl apctyl, cycl ononanyl,

cycl ﬁ%ﬂ“g m%&ﬁ‘ff‘é%" a qrg%bor nanyl, adamantyl,

a@qmrﬁewr F@bhh}h@@ or cyclic fluoroalkyl or fluorine substituted alicyclic group
tricycl of 2' 6] decanenet hyl ene,

t et rhé‘(\!ml bIQIQQ cgrbm gtons; ﬁm}idodecanyl
t | 2-trifl thyl, 20
{S’,), ﬁ*ﬁ%@é‘%%fm@gs A fluatr)?gprgpyl

1 1,1, he | uor oi sqpr op 4, 4-

he xaf|é%?9é@byéﬁ8 W%e?ﬂl gaﬁ '%t,es?sog@ﬁm@w&p@rﬂ%ﬂut 10 and R®
3,3, 3,4, 3 3.

335 i‘:aﬁ b% ﬁ én‘ﬁ ?r@u;%%?‘éﬁctﬁéwgg%ﬂygk u&ragﬁl R |s a linear,
3, 3, 3, 4 brancm@l mcspmls atkyit or aficw;lig- grouadham@lhtnaa«:aybon

| and the, like. 25 [0017] Exanples of Structure (I1)

i ncl ude BMSre not limted to trinethylsilyl, ethyl
di met f’(!b? $CHy)—~(CEORURA, Wd'n% |a)ﬁ||nteger of from about 2 to about 10
yl

nmet hyl et hyl pr opylasrlr‘l I, get hyl propyl'si |

and R® can be H, an R group or an acid sensitive protecting group;
and R® is a linear, branched and cyclic alky! or alicyclic group having 1
to 20 carbon atoms;

(c) (CH2)s-C(CF3)R"-0OR", where is an integer of from about 2 to about
10 and R can be H or fluoromethyl, difluoromethy! or trifluoromethyl
and R"" can be H or an R® alky! group; and

(d) (CH2):—0-(C=0)R?, where is an integer of from about 2 to about 10;
and R® is a linear, branched and cyclic alkyl or alicyclic group having 1
to 20 carbon atoms;

and a second repeating unit represented by Structure (ll1),
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di et hyl met hyl si lyl, di butyl nethyl silyl,

tert-butyldinethylsilyl, tert-butyldiethylsilyl,
weyakoksxyl di met hyl silyl, cycl opentyl di met hyl sPCTUS2003/034832

octyl di methyl silyl, cyclooctyl dinethylsilyl,

cycl ononyl di met hyl silyl, cycl odecyl di methylsilyl, 8

WO 2004/ 040371 PCﬁ§U82003/034832

nor bor nyl di net hy} si'l yl,, isobornyl di net hyl silyl,

adamant yl di met hyUsgtyT)

adamant yl met hyl enedi net hyl si | yl,

2-(bicyc|o[2.2.é tyl)dinmethylsily

tricyclo[5, 2, 1,92, 6] d@&Renet hyl enedi met hyl si |yl ,

tetracyclo[4,4,0,12.5,1710] dodecyl di net hyl si | yl

di met hyl - 3, 3, Strgéturenigpr opyl silyl, 5 dinethyl-1, 1

1,3,3,§-hexafluoroisopropylsilyl, dinmethyl -3,3,3,4,4,4
whessiafR Uwasothetsarnse nyganing as defined above and R' is an acid labile group,

B Rt bty tyd 22 P BRI BNt e proviso tt
wt@n@ﬁmhregﬂﬁé%s pwgbtghumrtﬁérc@pmlyﬂiléryénd Rﬂmttrl_:lfd,l-an additional

3,3,3,4,4,4, , 6, 6, 6- dodecaf | uor ohexyl si ,
reRpaHagHNIt maving SirugturegI\g, sr Strecire (V1)7or a repeating unit derived

froﬁf ﬁé %W&@@éﬁ)éﬁﬁ?%ﬁ %té& ?@V@egz%blgsylcynémén%ou ngdifferent from
Stactads ¢iA)) By, et (Cidsydefired lidreinafiee. miSESprdsreh R2

can i ndependently be a |inear, branched or cyclic

al kyl, or a substituted or unsubstituted alicyclic

[0 5] USuibbye '%gﬁﬁﬂ%s &F R‘Baihg&'geaﬁ&r@re ASCimALd G %%tﬁgln «&thyl, propyl,

nmoi'ety may stituted by one or for 6 eubst |

isopirogayiy neipetyl, veeé@batyl, tért-Butyiplcgslohéxypidyeldpentyl, octyl, cyclooctyl,
ubstituents on the alicyclic noi Fty i ncl ude 1inear,
CV‘%PB%\HedCWOd%%Y& i ROTRORWM  gsser@vl tylgr ddpmantylmethylene,
. ree14.8vk 1.0 t e
IR he s R ) Piiplaggidly ve e
F3C Structure (VIl) Structure (VII1) 20 where R14 is

t. from hydro i nea#, hranched or cygli.c
oGS5 L IEL 155, R, el B Srdin a2 b to metn
ettdll, 0pfopyP is6p@pyl, Mi-8a8)l, sEQBUAIRO-ButyD dRRiHexID: cycibentyl, octyl,
is selected from hydrogen, a’linear, branched or
cyelgestye  yripnosanyl, i eyelodecgiydupnorrnamylf r isabornany?0 adamantyl,

ad SRR indlRBne, and an acid labile 9" REsl0[5,2,1,0>|decanemethylene,
tetracyclo[4,4,0,1%°, 1'%/ dodecanyl, trifluoromethyl, 2,2, 2-trifluoroethyl,

pentafluoroethyl, 3,3,3-trifluoropropyl, 1,1,1,3,3,3-hexafluoroisopropyl, 3,3,3,4,4,4-
hexafluorobutyl, 3,3,3,4,4,4,5,5,5-nonafluoropentyl, 3,3,3,4,4,4,555,6,6,6-
dodecafluorohexyl, 3,3,3,4,4,4,5,5,5,6,6,6,7,7,7-pentadedecafluoroheptyl ,
3,3,3,4,4,4,5,55,6,6,6,7,7,7,8,8,8-octadecafluorooctyl and the like.

[0017] Examples of Structure (ll) include but are not limited to trimethylsilyl, ethyl
dimethylsilyl, dimethylpropyilsilyl, methylethylpropylsilyl, diethylpropylsilyl,
diethylmethylsilyl,  dibutylmethylsilyl, tert-butyldimethylsilyl, tert-butyldiethylsilyl,
cyclohexyldimethylsilyl, cyclopentyldimethylsilyl, octyldimethylsilyl,
cyclooctyldimethyisilyl, cyclononyldimethylsilyl, cyclodecyldimethylsilyl,
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25 [0019] Exanples of R2 include but are not limted
to nethyl, ethyl, propyl, isopropyl, n-butyl,
waewdbusyl , tert-butyl, cyclohexyl, cycl opentyPCT/US2003/034832
cycl oheptyl, octyl, cyclooctyl, 9 WO 2004/040371
PCT/ US2003/ 034832 cycl ononyl cl odecyl, norbornyl,
nortxsbydimyethylsildmant yi | lw@nmddlma%ylaw,ene adamantyldimethylsilyl,
tricyelol,5,2.1.02'.6 anenet hyl ene
adple B G5 10 donecy T 2:kiPvEIRI2 3 Waeptypgimethylsily

tri $QE1J,D d@éarf‘éfﬁé’dh [etedihe@ile Structure (VI 1),
(&’h%teb?el n Rﬁ gIdro en Zr 9' | i near, branched or

tetrgryclal4, él(kﬁ 8]omde@y@|lm@tkglswb havidigethyls,38-iglrempropylsilyl,

m about 1 to ab :
d'@%ﬁ?ﬁ% e?g%ag de%gﬂg?l‘o%oiﬁ?%%ﬂe but are not- %etﬁ@ds 3,3,4,4,4-
hek@flumbbtyﬂy&ﬂﬂ hyl dlnmthWB 3,3 89194 6[5/5 ndmaﬂubbdpentylsnyl dimethyl-
sec- but

|, tert-butyl, cyclohe cl gpent yl .
B8 ddA s B BT HOTORGRYY 5Ty AT 3 ST TUCHOR ISV,  dimethy-
3,%,§191¢%{5’d§,g,gé@ﬁ?&%ﬁluﬁmﬁm g‘r?]ﬁerﬂéé Hy18:3,3,4,4,4,5,5,5,6,6,6,7,7,7-

ecan
pentadealeyammréhépmsﬂgl 5, 17' 10] ddieetyyl-2,5B 414 /5,5%6,6,68,7,7,7,8,8,8-

OC{qqugﬁ%orpegEAsnm ﬁlﬁ @St ure (V1) include but are not

] heptyl -2-(1,1, 1- trlfl uoro-2-trifluoronethyl)
propan-2-0l, 5-bicyclo[2.2.1
[0018]pEnth 2Rf 1can indeperidentiy- e ta i rieaor brandhgd) or cyclic alkyl, or a

subfter 8. yrsuBsShtéd - gl Zrewpy g nbelfyRP carbon atoms. The
ah@;LcSI’i@Yho@%ﬂ*@VﬂiéW bstitdted bybortey 6 Alofe Substituents at it any open valence.

trifluoro-2-trifluoronethyl)propy
Exgmme,shyf sui bje@;absb'{ugnts op the alicyclic moiety inclu e linear, branched or

cy%li} %M ﬁ%ué&5ﬂ%fff8% S{[PB%O ﬁﬁ%@%@@k@@&ngg)s%ﬂ%l St%Uéture (VII) ‘ 

andtestéd grou saubheglwamwll) propyl - 2- oxo-n- but yl,
5-bi cycl o 2. 2. | '

] heptyl -2- (1, 1 1strifluoro-2-trifluoronethyl

propyl - 2- oxo-tert butyl, 5-bicyclo[2.2.1

] heptyl - 2- triquoro-Z-triquoro et hyl )
propyl - 2- oxpeyetohexyl , 20 5-bi cycl o[
] heptyl - 2-( 1 CF3

yI ,
@By - 2-

-trifluoro-2-triXluoro thyI)?ropyI-Z
5-bi cycl o[ 2. 2. 1 (CHz)o OR™
] heptyl -2-(1,1,1-triflyoro-2-trifluoronethyly
oxocycl ooctyl, 5-bidgblo[2.2.1
] hept yl - 2- i fluoro-2- trlf oronet
propyl - %E&HS¥E?§“ﬁhyl 5- bicycl & ”qu%hb
] heptyl-2-(1, 1, 1- trlfluoro 2- trlfluoronethyl)
propyl - 2- oxocyclodecyl 5-bicyclo[2.2.1
wHereRYlis z;eqegted Trami fydrogen,2a tlmeat lm‘annimemynlr)qmctupﬂkﬂor alicyclic
oxonor bor
oSN DRYRIAT 4 1o 2B, GArBaB AL Py jbniRATHyPT about 1 to about 10

19r|§%)é|e‘c?ed3¥r‘éin$ %@/én a ﬁn@éﬁyd?rbﬁélf?eoeoil tycllc alkyl or allcychc group
]heptyl-2-(1,1,I-trifluoro-2-trifl uorome )

hayinggyom 2t iox2h darhom gtoms, and an acid labile group.

[0019] Examples of R? include but are not limited to methyl, ethyl, propyl, isopropyl,
n-butyl, sec-butyl, tert-butyl, cyclohexyl, cyclopentyl, cycloheptyl, octyl, cyclooctyi,
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5-bicyclo[2.2.1 Jheptyl-2-(1, 1, 1
-trifluoro-2-trifluoronethyl)propyl-2-oxo

wadawamisyl met hyl ene, 5-bicyclo[2.2.1 PCT/US2003/034832
] heptyl -2-(1,1,1-trifluoro-2-trifluoronethyl)propyl -
2-oxotricyclo[5,2,1' 02,6 ]decanenet hyl ene,

cybloagnylp[ Eydodec},ylepngﬂbom;(ll isptheortryl, f Iaaiam:alﬁytso adamantylmethylene,

tn%ﬂrcllj{{léé@{ﬁﬁﬂg X@r%é’nfe% ne, 1 {f@tlég {)3711 @]d%é'egyllgh& the like.
Th%@ﬁﬂé%ﬁﬁ@@a‘ﬁ%ﬁ@%zgrdugogéﬂ b%tﬁﬂﬁuu"ée(\ﬁt)r WhEHEIR Iﬁwddn) be hydrogen

wherei n R15 can be hydrogen or a |inhear, branched
or @ylirieac, manphe@mrajychx;/alkyba@d cﬁlmyhlm/gmgxplha\ongd t@aZ(boarbon atoms

orf S o R ZBPL e AD 5 bRk SPIRTRL R il but
ar@rﬁ&y |l|m|teUS&Prrﬁ§bHyl étl’(wt Ylopys e fsaprdpyl ri-EMyi byéslbutyl, tert-butyl,
. éc ohexyl, cyclopentyl’, octyl, cycl ooct

Y6

be&woﬂmlopww @@%wyciqm%o@mnonyéwéﬁwpwl norbornyl, isobornyl,

ad%ﬂ%@} gl[ 5 o %é%ﬁ)@ﬁ%tﬁf{leﬁ% hyl ene dricyclo[5,2,1, 0%®|decanemethylene,

tettr@éyom{m@[1%547@]d<9de‘i:yllanclméim®cyl and the like. The
acid l'abile protecting group in RL5 may be sel ected

fromthe group consisting of tert-butyl group,

[0%}}2%][J %&?@sm&py@ rd&Qne: 19@@;??@@ & Ciny! %rrebﬂot limited to 5-

dlethy propyl di'met h
bic%togn[lz 2 ﬂ]héptyh;lzL(; 1, etthﬂllutrtbt-}trlfmmmmethw)ﬂ)mba&t Pyl 10
u roup, .1,1-
S—Qmuéptzﬁz Wit ancyghedrinSromteyputyea o
S JERUPI2 2 O B Py oy o
5-bicyelb[2y2 A ]Heptycly& (b1 pbtrtfbuloro 2 trlﬁmd)rpmethyl)mpyle&mb’gthyl,

o eI oL SRET Y i B SRR oxcorony

5-%@2%8%2@%&%02 ?hqanﬂu%r&QttYl‘luéroWéth?méb¥|~2 ~0X0-N- butyl

adamant’yl, 2-ethy adaman
5-bicyplp[2.2-13hipterd-1,1 ‘Etrlflumaztrlﬁdenmatyylglprapw 2-oxo-tertbutyl,

5-%&:&@8%? q)flliep%wzfm n@-'\t(rggyg)gg &]vfluorommach{/llypropypf %%Wclohexyl
5- Bic?@lb[?/? ’I%hébtgﬂ-@-k'ﬁﬂw-trﬁh@mbﬁlﬁboromethyl)pro yl-2- oxooctyl

di met oxopentyl, tetrahydrop Kran ‘);I and t he

5-bickelo[2rRd ] t@mwpzvé‘s 10T'trlfm<2r@ttﬂflké0m€f YDpreeyuéexpgyclooctyl,

sHEsge 2 EebEARLQ, B RIOR L SRR NP B BTy fyohonyt,  5-

bl%()?(ﬂZ (01 heptyd-2y ga’r harifiliord-dirfucromh2tR)bropydi2-gkdcyclodecyl,

5- gtcyglgﬁz gﬁ%@i@l&gﬁmﬂ -trﬁlqgr@écqug[JQrog\qth}llmﬁpy\-%-oxonorbornyl I,
I

o {3 AR Rl b ph gL foosomy
5-bicycipia. znqsmmylﬁzyt acbmmlord—lzulnﬂyoﬂo«lxﬁéihgzl)?rol})brbztwdo)adamantyl,

cycl.o e
5-Bicyapl SO G uORS 2 i Sistnplerbel 2oy
adRin S IRRAPEhE X BARERIGNY! 2. 2HRbe 2L Al 2 14rifludleePiiforomethyl)propyi-
2-oxotricyclo[5,2,1,0*°|decanemethylene, bicyclo[2.2.1]heptyl-2-(1,1,1-trifluoro-2-

trifluoromethyl)propyl-2-oxotetracyclo[4,4,0,1%°,1""°|dodecyl and the like.

10
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5- (cycl odecyl oxycar bonyl - 2- bi cycl o[ 2 1 ]heptyl),
5- (nor bor nyl oxycar bonyl - 2- bi cycl o[ 2 1 ] heptyl),
wG2(ousaisor nyl oxycar bonyl - 2- bi cycl of 2. 2 1 ] hept BCY/US2003/034832
5 (adamantyl oxycar bonyl -2-bicycl o[ 2.2.1 ] heptyl),
adamant yl met hyl enel oxycar bon}/l 2-bicyclo[2.2.1
[qu‘drﬁycgn be@®tructure (Vlll) wherein R™ can be hydrogen or a linear, branched

ané é){gﬁ lér%k%)é o& ajllﬁgé (?ledﬁg\ﬁﬁge Bl %0 R SR LS WA acnkc)l sensitive
gr&:lr( t@d‘ufaﬁme’ @xah{blé’s Bf R25 Includel BLE AL ABE Pritearte aRdthyR-dthyl, propyl,

cyclo[2.2.1 ]

lsapr@nyla by, h'§§ @bzh é&w@mowpbﬁewicy@c&q@mu octyl, cyclooctyl,
crbBFGhYL) it 2RO BIRT LR AR afmatymetnyene

tndymﬁ]psmo E}dédarierdgthylelne tgtracy?lorfg11251710190decy| and the like.
e car bony I cyclo hept yl )
The. 71013 iﬁa r% lﬂetquHRy'aéﬁ’r1b6rﬂﬁM ® sglagjed Hpm thergroup consisting of

ten- Bﬁg};{ }ourgoﬁ‘ild’@hw Cprb,oglt grjgug L etethpl -1- eghylpropyl group, 1,1-
dlahﬁprdpydjgmwm ﬂmhrylbmyybmylkgmub Z-memybh{ﬂtﬁyllufyl group, 1,1-diethyl
bubylShia i béﬁ?%ﬁwlaﬁeﬁvlwﬁyp brsthylet-sthyleentyl gneup: §1frdiethylpenty!
gr] hré, é’{,?ﬁﬁrﬂéf@]h@?@yﬁ‘??owm WARYICRERRME P gR Y A, Yl fethythexyl group
anddhetlikg| ,ﬂ)ﬂnemybgkjayamnw ?—elﬂnyd—;ﬂcdm[l@@tyll 1Htvepy/i cyclopentyl, 1-
bu?wl]gpcl‘.ygﬁjrcip gh%/lP ex%thyﬁ e bﬁ;%(’ l, Z_P Ieﬁ"}glfhoéy%lo%ie%(yl 1-propyl-1-

I X |
°Y€5‘2{‘%*%°ﬁéi*’{“§§““é2¥°ﬁ%ﬁ‘*g SR AR, Sl deamant, 2
A

prag(yizn@damantyl 2yleutyh m@ntyl and 2|sopropyl2adamantyl and 1,1-

SRR oF. 51 htorbs OBBLUA) 3 SehbpTiforbe ooy,

1 ﬁd(rﬁethylgimdxoéeﬁwﬁ edteahydRsyrantogy | andt biney aikel 2TRe 1kR8mples of
St@m{qebu(\ﬂﬂl) | - iBplidene Pyt oxgi€ar HEhy| limited cyiol oB2(methpkggarbonyl-2-

bick¥ol2 20008, Y o) oT B0 phordiia pipyciol2 2 1hepty 5
(prﬁﬁvmxwltmbnﬁl 20yei3.2oWkeptyhony! - 2 Bijepukey2. 2. 1 carbonyl-2-
bi@& @% ﬁf’mwa dserahtipxyssbenybpicysial? & Hheptyz. 1

5-( lé}?-Bhtdxgcarb%ng walﬁgézsﬂhgfyl)z 1 hept%—/ﬁcy?lohexyloxycarbonyl-z-

amant yl oxycar bonyl -2
bicyclof2.2sldipepiyl)) 5-2cydojzariyibyxycarbonyl-2- b|cyclo[2 2. 1lheptyl),

b h |
> BB B GSHAZ RePelIe VL)| Semiacgtdonoarbonyh-
bIC]yB?gZu 2 heftyl %%éi&éndnﬂd@cﬁbﬂorﬁ/l éomcyclo[z 2) 1]heptyl),

tyl'oxycar bony
5- (qulgdmlwcalbowa-@nwy[zz1]heptyl) 5 (norbornyloxycarbonyl-z-

hept :
iR S T bR AR Pl 2 ety
5- (&déh@)‘\q}l@)[@aﬂ@dnw@e@byélb[z 5‘1§heptyl)
tetrah dro? yl oxycar bonyl - blcyclog 2.1
5-(pdapapiyme hyleneloxycarbonyl 2-bicyclo[2.2.1]heptyl
5-(tricyclo[5,2,1,0% 6]decanemethyleneloxycarbonyl—Z-b|cyc:Io[2.2. 1]heptyl),
5-(tetracyclo[4,4,0,1%°,17"%ldodecyloxycarbonyl-2-bicyclo[2.2.1]heptyl),

5-(1,1-dimethylpropyloxycarbonyl-2-bicyclo[2.2.1Theptyl),

11
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and the like. 25 [0022] R2 can be a linear, branched

or cyclic fluoroal kyl or fluoro substituted alicyclic
\V@R@MpmMaving 1 to 20 carbon atons. The term PCT/US2003/034832

"fluoroal kyl" refers to an al kyl group wherein at

| east one hydrogen atom has been replaced with a
S-(fltoethyhé- eihwlnf@m/dbchamw&zmjcy@m[a dtheptyh,ted to

e S

5-(4, ﬂdh&h?lb&thWW%@@?@@?Z 1@16’?)’(@ ),4, 4,4 30

hexaf | uor obut yl nonafl uor opent yl ,

5-(4-mpethyk 1 sthylputylexysath @y -dhieydelRa i Biesky).

o s fuipir el b g | oot

5-(3,Bd&ndhﬁlpénﬁ;l@ﬁa&:&wﬁZ%@ydo[& B1eptylpdecaf | uoroocty
5- octa Iuorocq)i ent yl

|, 1,2,2,3 3,4,4 clo
5—(2=m6ﬂx_y!;§rq}bvlsemtyﬂqupamwh@tm?y i Pty et nyl and
et N R SRR BBl oo 2

(labbdtméiﬁylﬁ&dylﬁ&y«:axbohxal-%bmmlol[@Zg’r]belptyl)r alnI a- al koxy
i ne ic a trative
5y BR R RSP BPRY PR Y S oI e PSPt |5 i fed o
¥ | tyl t
"fef H?étc)h t ﬁ%)ﬂlfd():x éﬁg I 2 blégﬂf)fgp% r’l}]he{b’cﬁyczc Sﬁl%f@” ¥éyclohexyloxy
oxmarbbnyle%fblogob[&Q 1]b9lnfﬂybnonyl cy &+-{deeftyl-1-cyolohexylpkycarbonyl-2-

nich R 2 hap 120 o EE R ORISR wivslal2 2tiepty)
(@15 o} -2-
K SIS0 59 O I rar
oxyebonyt2>bicyelo[ZR. BhepighcH3  CH3 EH2-ahyl-2{adamantyloxycarbonyl-2-

bic&fé@%éﬁ%&gﬁs&(ﬁ@&%@mhnm&y@%oﬁﬁ%il:yclo[z.2.1]hepty|),

5-(2-butyl-2-adamantyloxycarbonyl-2-bicyclo[2.2.1]heptyl), 5-(2-isopropyl-2-
adamantyl oxycarbonyl-2-bicyclo[2.2.1]heptyl), 5-(1,1-dimethyl-3-
oxobutyloxycarbonyl-2-bicyclo[2.2.1]heptyl), 5-(1-ethyl-1-methyl-3-
oxobutyloxycarbonyl-2-bicyclo[2.2.1]heptyl), 5-(1-methyl-1-cyclohexyl-3-

oxobutyloxycarbonyl-2-bicyclo[2.2.1]heptyl), 5-(1,1-dimethyl-3-oxopentyloxycarbonyl- -
2-bicyclo[2.2.1]heptyl), 5-( tetrahydropyran-2-yloxycarbonyl-2-bicyclo[2.2.1]heptyl)
and the like.

[0022] R? can be a Iinear; branched or cyclic fluoroalkyl or fluoro substituted alicyclic
group having 1 to 20 carbon atoms. The term “fluoroalkyl” refers to an alkyl group
wherein at least one hydrogen atom has been replaced with a fluorine atom and
include but are not limited to trifluoromethyl, difluoromethyl, 2,2 2-trifluoroethyl,
pentafluoroethyl, 3,3,3-trifluoropropyl, 1,1,1,3,3,3-hexafluoroisopropyl, 3,3,3,4,4,4-
hexafluorobutyl, 3,3,3,4,4,4,5,5,5-nonafluoropentyl, 3,3,3,4,4,4,55,5,6,6,6-
dodecafluorohexyl, 3,3,3,4,4,4,5,5,5,6,6,6,7,7,7-pentadedecafluoroheptyl,

12
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-GCOCH3 -1 -OCH2-CH3 CH3 CH3 CH3 H3 --HO -0
-CH O 10 tetracyclo[4,4,0,12.5,1710] dodecyl and the
wo 2doa/04Bxanpl es of |inear or branched a- al koxRCHEIUK3003/034832
groups in R8 include but are not limted to: 13 WD
2004/ 040371 PCT/ US2003/ 034832 [00241 IIlustrative
3,%% 4nth 555,816,667 dy 6. Bi &8-gctadesafluandegtylgr oup i ncl udé2,2,3,3,4,4,5-

ooRieRpbrut AL P e e

met hyl t et rahydropyran-2-yl and the |ike. 5 [0025]
Exanpl es of (CH2)n-OR8 include, but are limted to,

[0623)YR? cén- 6&%”66lﬁy|grou§t 8¥dry ad ,FJGF(* wlfetrgyﬂ is 4n integer from
- 0X0p ro - 0X0I SOpr opy
abob&%imabwfym aed I%al can b@)l'b«':mela braud or an htyalko>1y linear, branched or

cyChg:X%kxlyérpbxg mtiéltr‘atl\e/%? rnp} 5 oi%@%%hﬁg&%lud%hépq not limited to

meﬂfmoéﬂiyy |prop}lthéoprépyI0hQﬁMﬂ| 886 hyikyl, @r@b{utélll cyclohexyl, cyclopentyl,
oxocycl onony "1 -oxocycl o ecyl
cyclghertyk @@W,I;}qyclcaqhxu cyclorpiil, seystadegyl, np(bornyl lsobornyl adamantyl,

mantyl, ethyl-I-oxoa nt t
adé@*n%ﬁy]%g ot¥i cycl o[ 5, 2, 1, 02' 6] degﬁ&q@%gﬁéﬁﬁd‘%cahemethylene,

et hylH-D-axpt etf@gyot-of,40k, 0,-Lrh+-d-(CH}-dadecyl ,
propyl - 1- oxonet hyl , propyl - 1- oxoet hyl ,
butyl - 1- oggret hyl, penygy,1- oxonet hyl, hexyl -
1- oxorret hyl, heptyl 1 foxom et hyl , octyl 1- oxonet hyl ,
nomrafhs-OtCidxofrattry¢H.—oe -CH; oxonet hyl ,
et hyl - 1- oxo- a- net hoxyme hyl ,
et hyl - ]]SHaxo a- met hox%gt yl and t he I|k|e 15 [0026] R2
can be poI &l group tch as (CH2)n ( ) - OR9, where n
has the sa 3rrean1_n.éHaso_d;ﬁg_La,¢sd abovel and R9 can be
H, an R3 group or an acid sensitive p?"bt%c?lzngcﬂgroup
Sui t abl®s exanpl es of acmd | abi | e prot ectm—rgg groups in
R9|ncc|y,ebut are no Ilmtedtotert tyI group,
1, 1-di qefﬁyl propyl gro 2 1-met hyl - 1- et 2)|£‘)ropyl 20
group,_c]q,_;lo@b t hyl pr_g ), 1-di rreg_y
group, 1-net hl—sl 1- et hyl utyI%ng(c# 1, 1%%?%4% “Fait
group, 1, 1-dinethyl pentyl group, 1-nethyl-1-ethyl
pentyl group, 1,1- diethylpentyl group,
1, 1-di met hyl hexyl groufts 1 -methyl- 1 -ethyl hexyl
gr Oup—ch-d-—ah, et hyl hex@ H C1’;}nd the like,

nethﬂl-l cyclopentyl 17 ethyl~™- cycl opentyl, 1-

Ha CH3

CHg

| i
g I

tetracyclo[4,4,0,1%°,1""ldodecyl and the like. Examples of linear or branched a-
alkoxy alkyl groups in R® include but are not limited to:

13
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propyl -1 -cycl opentyl,
1-butyl-1-cycl opentyl, 1-nethyl -1 -cycl ohexyl,
wa2@tioyiz7l 25 cycl ohexyl, 1-propyl -1-cycl ohexyPCT/US2003/034832
1- butyl -1-cycl ohexyl, 2-methyl-2-adamantyl, 2-
et hyl - 2- adamant yl , 2-propyl - 2- adamant yl ,
[0024]ulilustrativied arampiad of dmel cyelic opalbppy alkyl adeummnnsilderduit are not

inied oy Pa RS RB T2 ety BBy ictumen i delibisiopyran-2-y. 2

mekh té{fdl‘ﬁl‘ﬁ an P PREY tHe likeet r ahydropyran-2-yl and t he
Ii%le. Edéey;arrplgs of (CH2)n-(C=0 -0OR9 group include

but are not I|mted to tert 30 butyl oxycarbonyl et hyl,

[0{)%]: Egg{rﬁl (@%—%q—&?}? 'HCIPQ‘?T but are limited to, ethyl-1-oxomethyl,

etitybxOat ré ILHFtﬁd&ide) 1} €thlyk-eixisl syt l-hexBln-butyl, ethyl-1-
lJtq’y:elit-buty ox%ar bonyl h%yty S/ tert %f &% z4/ 040371 yh &Y

oxpeaCtimitno stndAseso-tértrbyndxgidut ﬂnﬂxpr%:iqhexyh ethyl-1-oxo-cyclopentyl,
etl’é\{lﬁg& c&%&ﬂ\é&%gfgg%&mtﬁbm&tyll etk iz ttoxocyclooctyl, ethyl-1-

oxﬂ)cﬂclﬂncfﬁgmylefthpIBWOng?@mw: adthyl-1- oﬁo?onﬂaomyl Iethyl -1-oxoisobornyl,

met t yl oxycar bonyl et 1- net -1- et

i y@%&@ﬂgﬂﬁ X% et hyl | ) hﬁ @fqa}ingm ntylme%hyléne ethyl-1-
2.5 47,10

oxegmlt%ﬁé/y? W%%Hgﬂr‘%h#epét ethyl -1- oxoteHach:]!o[4 4,0,1%°,1""%dodecyl,

prepyivil- omhgilwk;prap&do’h;akeeﬂnyl, ,butyl 1 oxomethyl penyl-1-oxomethyl, hexyl-

1 gm@dﬂqgtw%ge t\% Ii\{lggg&ll-izq%ﬁﬁ)ﬁyli I’%)I(IWM 1-oxomethyl, decyl-1-

oxB XHRGI- ‘T’QT*)SL&-HB&hox ethyl, ethyl-1-oxo-a-methoxyethyl and the lik
-gﬁé )ﬁy hexyl oxycar bony)frgt h)yl an%l the |ike, yety e Hike.

1-met hyl -1- cycl ohexyl oxycar bonyl et hyl, 1-ethyl -]

[OQ%I %ﬁg% &%%’C %fgﬁ &?H}% as J(Cplz)npelé;éi OR?, where n has the same
méalhﬁé s defiiéd A and CR\? RaRybetiyln R rgrblp! o2 ahOacid sensitive

adamant yl oxycar bonyl et h

protegting gr@m@n@ﬂ@ew@&w@qlc&a{pﬂe protastiag@roaps in R® include but

ard 1RTONESC Y SAERARY (O 0E.L 1 g cimetiipropL 9w, Lngtiul1-sthylpropy

grau dﬁﬁaﬂémwpwp}ﬂrdmuw $t1b<yiineim‘ibatyl Qroup, 1-methyl-1 ethylbutyl group,
-oxobutyl , 1 ¥ yl -3- 0x0

1 1d.|ﬁ$hwwutvl @Wpoﬁe pm@,ﬂwia@wlﬂreug,cam@hyl éﬁﬁlwlpentyl group, 1,1-
dléth%@rggfﬁt quOX;I/ gg&ﬁﬁé}h}\ﬁ'h?@@ &%yhf@@ﬂw th@etzw group, 1,1-

dlétﬂgblhé}(le@rcnm drel dhedika; tnuwthyl-togtiopsntyl, 1-ethyl-1- cyclopentyl, 1-
er s, th neani

P e P o. ShiUR Y- SIPRRI Ginany “eVRlpho! © 1-ethyk1-

ro Q ugr 1 -

cyglofn}%ﬂ F%er 1e6ye°>!g'?r%’wé SOIOSLW?Fd%ﬁ@H%z(@é%ﬁ%{h&?d‘éhantyl, 2

etlgylfmpdamehtwlez pmpyla?-adamaﬂtylmZtrMyl -2-@damanteyl, and 2-isopropyl-2-

"fa@ﬁ”tl]ﬂ H’\Id];:ﬁg:‘ﬁm '?319 ﬁ&q’@ %3%@)#3 W@gﬂﬁ -oxobutyl, 1-methyl-1-
cyﬁl’bhéx% -3 bkéﬂ)&{?r 0t 3- d'mé’!W'@bMérﬂW Mé@éb{)ﬁirbléyran 2-yl and the like.

trifluoro-2-fluornethyl) but yl oxyg>
Tf(el examples of (CH2),—(C=0)-OR group include but are not limited to tert-
butyloxycarbonylethyl, tert-butyloxycarbonylpropyl, tert-butyloxycarbonylbutyl, tert-

butyloxycarbonylpentyl, tert-butyloxycarbonylhexyl, tert-butyloxycarbonylheptyl, tert-
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trifluoro-2-fluornethyl)butyl oxybutyl,
(1,1,1-trifluoro-2-fluornethyl) pentyl oxynethyl,
W@ 2902/04037tr i f | uor o- 2- f | uor met hyl ) hexyl oxynmet hyl PCT/1152023/034832
1 -trifluoro-2- fluornethyl)heptal oxynet hyl, (1, 1, 1
trlfluor02fluorrrethl oct al oxynethyl, (1,1,1 25
butylexyicagbasidecyld i f | wethyinrpbylowwpmylﬁwl (1, 17-methyl-1-

oI, TR ©

1, 1-dindethylbutylbXyearisorddethl], uomahfivi- éthlymﬁ)ﬁb@@arbéﬂylethyl } 1-diethyl
-trifluoro-2- trlfluornethyl but yl oxymnet hyl ( 1
butylexycrtRayIethyk i f | uorhcipe ;fwmrﬁyl@xwébﬁwletf(yh, 1, 11-methyk-1-

et'l‘}ié%'?twgyﬁrﬁ ?'E{@'t i ﬁé““%b%“ﬁiﬁ% Jg‘bht hyl and

1, BdinmétbylhekgloxjcarBonzietH, Oﬂ-ﬁ’ﬁtﬁyl%twwwaéﬂaﬁ\ylethyl
0028]. R2 can be a | ar gro such as .
1’{@-%5‘3}"‘ XY RSP XJ\%BV@ n aﬁqhs havé® t he sik® 1-methyl-1-

b
%(ﬁBxgb?cl’i%w th‘hglr gUOW%th 825@{1{8*@?)( arbonylethyl, . 1-propyl-1-
cydoheyyloxmalrmrhylemqbt yI memmylebyyclola@qﬂqotwayﬁnny}éthyl 2-methyl-2-
a0 BRI wIEe P RN oA BB ReaTb oMy &ty 2-propyk-2-
ad%ﬁﬂ%;ﬁ%%@%&%ﬂh&?%bu‘%/ﬁgt‘%’dhdgﬁérﬁl%gbb&?%%rgg?yl'ethyl ,gind 2-isopropyl-
2-dampitytoxyeal é@md gendr afli lndin®thyle3-oxebytyk) ilrethyldemethyl-3-

o8Byl 67”‘6‘*19}‘1&1” f%gﬂbgi‘)él& APHORAPIPYSIL, 15 8, rgmethy-3-

oxopSntli6x}edbehfetiyl opstrahyddpyran-2/i bt%h’ ethAl1e d the lik
XB?(B%S % 9,11, 13, 3}15 hepYaet h{/l pent acyc{o g NG e

15,15 17, 13] octa siloxan-1-yl) propyl net hacryl ate

oA Scdn Vel gty R T LSS ORI e s i
safife meaning as deflnedlgb%\ée and rRo clan bet IgcorcfllugromSethlyl 1dlﬂuoromethyl or
tr'fglé@ﬂfﬂwlsar]% ol §ano*>z§ntl?or % 5 9 Uvet Ther wampies of (CHz)-
C(éf&ﬂaf @;91 11, té5 pyal 8 epeﬁétacl}fﬁﬁ%acr ll(al?’qltnﬂuoro 2-

1 3] oxah )propyl

fluBrmathgl)uigloxy, (1,1,1 trlfluoro 2- fluormethyl)butyloxymethyl (1,1,1-trifluoro-2-
13, 9.

f'U?ff&%%B@*?%V@“V%@b& B3 59@5@5%‘: i éﬁwtﬁvlexypropyl (1,1,1-
trlfﬁr&§~25ﬂ Jorﬁwe%liylﬁ{béﬁ{%\'ﬂ?ﬂwac y:(golgf ‘ﬁgfl(ﬂgﬁs DA FASRhyl)pentyloxymethyl,
(1 ,1 ,1 trlfluoro-2-f|uormethyl)hexyloxymethyl (1,1,1-trifluoro-2-
fluormethyl)heptaloxymethyl,  (1,1,1-trifluoro-2-fluormethyl)octaloxymethyl, (1,1,1-
trifluoro-2-difluormethyl)butyloxymethyl, (1,1,1-trifluoro-2-
difluormethyl)pentaloxymethyl, (1,1,1-trifluoro-2-difluormethyl)hexaloxymethyi, (1,1,1-
trifluoro-2-difluormethyl)heptaloxy, (1,1,1-trifluoro-2-trifluormethyl)butyloxymethyl,
(1,1,1-trifluoro-2-trifluormethyl)pentaloxymethyl, (1,1,1-trifluoro-2-
trifluormethyt)hexaloxymethyl, (1,1,1-trifluoro-2-trifluormethyl)heptaloxymethyl and
the like.
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yl) propyl nethacryl ate,
3-(3,5,7,9,11, 13, 15- hept acycl ohexyl pent acycl o
wQ 2003/040318" 9. 15, 15. 17' 13] oct a-si |l oxan-1- yl) prOpPYE2003/034832
mat hacryl ate, 25
(] 2, 7,9,11, 13, 15- hept aet hyl pent ac cI09 1.13,9 5
[oqza 1% gan be a golar- giousx sHch agi &3 Ra,cwpam 8,and R’ have

o Py AR SR Gh 0y E
include3, but7 a9 1hot Jinited et aaiidﬁwbmhﬁcy@d:elylwyﬁrob?/ﬂ 4cetyloxybutyl,
5 17,13] oct a-si | oxan- %I)hex | 30 nethacrylate

aceﬂeyilwgotyh/ 0403 7ACEDHPXYIED0D3/ 03488etyloxyheptyl, acetyloxyoctyl,

erlioinlo 1 A ot > > oo

prcﬁ@l@rboﬂ;ﬂo&@hﬂl?arib?thba]mct a- si | oxan-1-yl) propyl
net hacryl ate, 3-(3,5,7,9,
11, 13, 15- hept aki s{5-bi cyclo[ 2. 2.1
[Odé"gi@l)ﬁab?e é)lar?ﬂ,oljest & %bHSﬁﬂn‘érg ﬁé“ﬁrﬂ“{‘? Structure ﬂlAEg‘ncéu Rut are not

trifluoroneth opyl - 2- oxo entacyc
limted 1® B5(317, 719311 @dt3a1&-hbpmhhﬂpewtbpmloﬁ9y5 18P HALE. ¢ 1 janta-siloxan-

11,13, 15- hept aki s(tert-butyl)pentacyclo[9.5
'y?r%[)ﬁ@ﬁﬁfgﬁ G 13] oct a-si |l oxan-1- yl) propyl

3- (GHS hact v h al1-ReptabliyIddritgeycld]o[0930F 1SUA, 17abfo%te§§mne§-yl) propyl

mononmers generating Structure (1B) include but are
meibacryla‘rented to

3- (éé‘{ %% {%3{30@)@%@? %'%i&%%t gycjﬂg hept ?é‘%tmig {515 17"3Jocta-siloxan-1-

yl)éﬁa Bmmaa:rﬂat@xan 7-yl)propyl acrylate,
g drog135911 13, 15- heta;g%y z thltetr
3-Go5d19/13, 15, 19-hepiprepilapoaiackcion. b dxn- 1731 ﬂ@.@twsnloxan -1-

v) @%?%%W?teﬂ 5,9, 11, 13, 15- hept anet hyl - 7- met hy| t et

3-(H6769,d[1 9.3515-heBtaisdbilylpéhiceytiafo. 51, théatf17 - 1yl‘3]@¢ttayéi|oxan-1-
at e,

acr
Yl }fgmﬁytﬁ%wtel 3,5,9,11, 13, 15- hept anet hyl - 7- et hyl tetr

3- g%,?;ﬁlgthg 13, 15-hdph-fert-bady Ridacy (96241172 ¥ b )5PT7°p]36|cta siloxan-1-
yhpropyBmethameylatd, si | oxy- 1, 3,5, 9, 11, 13, 15- hept anet hyl - 7-

08 B R RNk Bt el (R85 1310f:ta-sil<>><arl-1-
yhSropdBmitdRiutesi | oxy-1, 3,5, 9, 11, 13, 15- hept anet hyl -
3-(3,5,7,9,11,13,15-heptacyclohexylpentacyclo  [9.5.1.1%°.1 5'15.17'13]octa-siloxan—1 -
yl) propyl methacrylate,
3-(3,5,7,9,11,13,15-heptaethylpentacyclo[9.5.1.1>°.1%"5 17 3octa-siloxan-1-yl) butyl
methacrylate,
3-(3,5,7,9,11,13,15-heptaethylpentacyclo[9.5.1.1%°.1%'5,17*®|octa-siloxan-1-yl)pentyl
methacrylate,

3-(3,5,7,9,11,13,15-heptaethylpentacyclo [9.5.1.1%°.15'5 17 **|octa-siloxan-1-yl)hexyl
methacrylate,
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met hyl tetracycl o[ 9.5.1.13,s
15, 15] oct a- si |l oxan-7-yl ) propyl acryl ate,

w@2q0184@3r7i met hyl si |l oxy-1, 3,5, 9, 11, 13, 15- hept aneCTry52083/034832
methyltetracycl o[ 9.5.1.13,s

15,.15] oct a-sil oxan-7-yl)propyl nethacrylate, 25
3‘§3r§:173$:t1r1i1r%ﬂﬁ;hesﬁ?ﬁkﬁ&ﬁ,%z”&$f1@iﬁ,@@,ﬁl'ﬁr%héﬁtea&t hyl - 7-
1. 13, s 3,9 4515 47,13 :
ocg%lfetféﬁl%@{og?@i%p%ﬁga%y fo yl ) pr opyl[g'r5m'jt'?1ac1ryl a e,]OCta'S'onan'1'yl)pmpy'
mehédiglate,i met hyl si l oxy-1, 3,5, 9, 11, 13, 15- hept acycl openty

343617,9.10 135 heatai5 biarsiel2:3 Thspbi2a(ls? fIdEHO-31 ) pr

trifR BTy BRI X Sxomethyipentaoyclol9 5.1.4° ) 154517 Plocta-siloxan-1-
yl)B@piybnRWaceylat&;}/c! I0[9. 5; % ) br opyl . Lt

S B a0 o D rRe S b bR el g8 1 B 18 P ractacsitoxan-1-

) lordpyl RS tR¥b iRt amuctheliRed- 1. 13, s
y)fg,plyﬂ Cct a-lts'}ﬁ oxan- 7-yl ?pr opyl nethacrylate, 17 WO

2004/ 040371 PCT/ USZ_OOS/ 034832 3-(13-
[Oq)ﬁ{]fsﬁéé%g%%tpggéﬁbg)ﬁéfé@g%h%@%g]S?ﬂulcﬁur%eﬁé?ﬁ'}/cﬁlc?ehgut are not
limied 15] oct a- si | gxan-7-yl) pr @oyil3-IpdroRey3, 81811,13,15-heptamethyl-7-

3-(13-dinethyl -1, 1,1 )
meth)"tﬂ*'fﬁ%?'@fﬁ-ép"yﬂ s1-1°oxipcta-silexam-1-v)) p®pybapeatacy cl ohept
SRR N 8 AT LEhRe ey ms iy elrpRuelol el 5t locta-
S"MR‘Z')FQ? yémse tﬁa%ryi?"%’ 5,56,6,6,7,7,7,8,8,8 decaf
3-?@”&%@y@gw1s$|5€%j 13,1 5-hebta’méthi/l-?-rﬁethyliet’rac’ycl_o?g .t5?1 1581 *Blocta-
S"‘;’?%iﬁ”i’@b%iéé” aheptacycl oheptyl - 7-met hyl tetracycl o[ 9

oct a- si | oxan-7- yl)propyl

3-(f3-hydroyy-it & 5, B tl, 185 -hepamdtAPisZ-bttiltetraby clof@tp €15 ¥locta-
ner s ggn?rati ng Structure (1C include but are

., Of ran

Siici /-y B Tar

- ' ' 13 vhept amet hyl tri cycl
S RS 9 B0 M A S ey pet amet IvT LT evel o
mathteicsclofd. b b1 docta-ailaxan-7-yi)propyl acrylate,

RGN 8 b o re 11

i 1543 1 i
m%hﬁ%%ﬁagfgﬁ%nx%qlp@@?g"dgé?tfﬁﬂ%@f?\%ﬁaﬁt ricyclof
3- (1Bt gIety ISl g g 59 1 bkaA ssheptamethyl-7-

' RIEEY R : t
N A —
3-{1e-tfinatBy 6B L1 |3 0asH, | X Bthdptacthyl-7-

%I oxy) di et hyl silyl].pr o&yl_ nmet hacryl at e,
medbylickaguclalthgdr 1T ook vilaxans/ yibreapl Meyercspleiy| t 1
3-E¥E M ethiisifoy213, 5 8Pt 78 bR acyclopentyl-7-
methyltetracyclo[9.5.1.1>°.1%"%Jocta-siloxan-7-yl)propyl methacrylate,
3-(13-trimethylsiloxy-1,3,5,9,11,13,15-heptaisobutyl-7-
methyltetracyclo[9.5.1.1%°.1% " ]octa-siloxan-7-yl)propy! methacrylate,
3-(13-trimethyisiloxy-1,3,5,9,11,13,15-heptacycloheptyl-7-
methyltetracyclo[9.5.1.1%°.1%"%]octa-siloxan-7-yl)propyl methacrylate,
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20 3-yl oxy)di net hyl silyl]propyl nethacryl ate,

3-[(7,14-di hydroxy-1,3,5,7,9,11, 14- hept acycl ohexyl tric
wQeosfo70331 3. 151 1] hept asi | oxan- 3- PCT/US2003/034832

yl oxy) d| met hyI silyl] propyl mat hacryl at e,

174 4-di hydroxy-1, 3,5 eptanethyltricyclo
Jer- bui;gjdqnqtpulgﬁwgﬂ 4395( gn11313 15 heptacycloheptyl-?-

I Ut ) it

3-(t Gﬂilmﬁﬂ‘tyh-yll,‘t,ﬂ Ltaﬂud)m{ph;ﬁ,zlﬁlokkj 113,]5@;111 AS, 1 Hrhaptadyvlobeplyl7-

meﬁgﬁ acyol Rer T saicla-Slor oy PESH MBI | ng
B REITEsY £ do 5,%96 B 117 BRI S0k RS-

ond repeat’ing uni’'t’ représent’ed
1 31,8 gwm mmﬁmamlmptwsmwhgmmcma 5cR1121° 5]octa siloxan-7-

Stru wh R1 has the sane neani ng as
Y')B@W !El?ﬁﬁ(W)@ gar?d‘del'«‘%' an acid | abile group. Any
suitable acid | abile group may be enpl oyed. Exanples
of acid labile Protectlng 5 groups include, but are
[0074] Suitebleexamplaseofimbneoylers;generating Strlictereh{{Cpingbyde but are not

1 met hyl - 1-et hyl propyl group,
llm%eglfgl et hyl propyl group, 1, 1-dinethyl butyl group, 1-

tWéllhildﬁixﬁM BLHY o, pr Mﬂ)efiarﬂle?igﬁfl&yldlo[?hlﬂ |$|15@T]ﬁé|§tasﬂoxan -3-
nmet hy ethyl pentyl

1-di net h ent group,
ylogvmmetwlsugfﬂp@nyiapwmtw group, 1,1-di nethyl hexyl

3@7%&;;&@0?&3% 5 96{11“ - @H@e%ﬁ@%kggéﬁ .);IthWaBt%é%xan-&
ylokyﬁilrlméthylslwmrd?ﬁyemahacr;c}aw opyI 1lcycl Iopﬁnt yl, ’
3. {1(781419|hy4tq3<yc1 g@;@y 11 14me@ﬁgtﬁwir@3y§ﬁa§x§,n "fheptasiloxan-3-

t hyl - 2- ad tyl,
viogy Riineitivsiy BT fisthaordtalB 1Y eyl .
3-[butigiditycdayrd 8, §17,9, aﬂm@hemmoﬁpliyltﬂzyddﬁmlﬁmﬂ “h}gﬂtasllloxan -3-

- et 1 t 3 t
VKV KBRS oS MM obut 41 1 1e et byl 9e 15
3-%9@%9&0@ Q3 5w eMaPH- ﬁ@pt%byél??ﬁﬁlty&h@ydlé s, 3[1@@T§§fépta3|loxan—

exanpl es of nmononers genera g Structure
3-yloxy) dieethylsildipropptmethacilate, t o

- dj.et hyl pr ry e . 511 .

3- [17 %4(&:' I%:{rﬂ%y r%gy %t t@b%t{gp&cloﬁeﬂ’r{ﬁwlo&z.3.3.1 ]heptasiloxan-3-
ylcﬁ&}&fﬂn@flﬁﬂ’éﬂyﬁﬁfdﬁg@h@théc ry@éhyl - 1 -ethyl pro pyl neth

acryl at'e eth Ifxropyl acr
3-[(7, 14 dlhydroxy-1 3,5,7,9,11
yloxy)dimethylsilyl]butyl acrylate,
3-(7,14-di(trimethylsiloxy)-1,3,5,7,9,11,14-
heptamethyltricyclo[7.3.3.1%"Jheptasiloxan-3-yloxy)dimethylsilylJpropyl acrylate and

the like.

eptamet%yltncyclo[? 3.3.1%"heptasiloxan-3-

[0032] The novel copolymer in addition to at least one repeating unit of Structure |

further comprises at least one second repeating unit represented by Structure (lll):
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20 1, 1-di et hyl propyl met hacryl ate, 1, 1
-di et hyl butyl acryl ate, 1, 1-

waleemeoiosrbut yl net hacryl ate, 1-nethyl-1-ethyl PCT/US2003/034832
butyl acrylate, 1-methyl-1- ethyl butylnmeth acryl ate,
1, 1-di ethyl butylacrylate, 1,1-diethyl
butyl net hacrylate,_,1,1- di met hyl pent yl acryl ate, 1, 1
- di net hyl pentyl ne acryl ate, 1-nethyl-
et hyl pentyl acry , 1-d iethyl pentyl acryl at e,
1, 1-di et hyl hexyl acryl ate, 1-nmethyl-1 25
et hyl hexyl acryl a 1, 1-di et hyl hexyl acryl ate and the
l'i ke, 1-methylOf- cygpfentylacrylate, 1 -ethyl- 1
-cycl opentyl acryl ate, 1-propyl-1-cyclopentyl acryl ate,
1- butyl-1-cy I ryl at e,
1- et hyl - 1- cy%k@%gg{.%l ﬁgt hacryl ate, 1-et hyI

wheysih Wﬂ‘lfﬁsyﬂh@%elfme rnyéal?ihg,aﬁ deflnled above and R'? is an acid labile group.
-1 -
Any)s@ptgglérﬂg)qi %}eggwpgpgtbpa%g o Elxamppés o]f acid labile protecting

s e e B

metlayi€l- eimigrbay:lr groa,e,1, I-dithyptopy cglroUphekyl-cmnejzhydbmiyl group, 1-
mejhﬁé—% @?ﬁgbﬁg&ﬁzha}gp{qt@yl buyl nFOHPs - 1,1-dimethylpentyl group, 1-
me%ﬁlﬁmgﬁ’é/iq??ftﬁa@w%&t 9,1 ae%ﬁyén@r @%é‘ﬁ“ A MimafHyHexyl group, 1-

ate mant y msthacry at
méthydfbpmylfmxaljagmuwl ébﬂwlﬁhglhexyl group and the like, 1-methyl-1-

CYG opgrgé i )g-qﬁ pﬁ,rwg )ﬂ‘r%qyé1 -cyclopentyl, 1-butyl-1-cyclopentyl, 1-

me@hylsﬁﬁycﬂﬁﬁéxﬁ adqn@t‘hﬁ/}lh@bfbﬁ@kw at ef- Pftﬁbyl—ﬂcyclohexyl 1-butyl-1-
di met hyl - 3-oxobut yl acryl ate, 1-

cyclehexyl - 2-mediyl:3radamantile, Z-Qﬂwéefqdamantyl 2-propyl-2-adamantyl, 2-

bu @X—%l-%c’] %Jp]t}lﬁ %ﬁgxgp'éh%p&% -)ﬂ%l’g{%antyl h U 1-dimethyl-3-oxobutyl, 1-

etydRYymathy23ydxobagyly | at @ -metiyi-abyydichex laﬂo&o}bhtyl 1,1-dimethyl-3-
n@?hacm ate gﬁ?t he |ike, y'Ilob?’y(d):034] vThe concentration

oxepemtﬁbé%tfahv@rgwrﬁg 4 anktheoikerer having Structure (1)
may range from about 1% to about 50 nolar % A
preferred concentration of repeating units in the
[0088]yTite exawiplgs Sf rnohomers genematihgoBtratiome  $llYoinclude but are not

iniegetn | hd- el PropyIRTYgie 1o WEEAORPILE G | methyk1-
et@oﬁ'ggzt ¢ Q{lat’é tq. ﬁa@ﬂ?}ﬂ -128h r%yl%tkﬁadi‘?éfe pred Qflétﬁgllpropylacrylate

I oh of eating units
1,hdieith|wp®pylmehhlaery(laﬂa is from aﬂ),dudmﬁ!'hylbua(ﬂﬂnnylanﬁ 1,1-

.nD ar 9 035 e conce I,QN r eat units
dlmﬁ he/h)él{\%lg{eg | ng Str e}eg‘?lé 1(??»’ Lﬁﬂ?m :laggge fronl” -methyt-1-
gln;lé:t?f%lélg/la%QOl‘IH Arthp! Bty doryfatar ef ﬁfd'iétﬁyl butylmethacrylate 1,1-
conc ntration of fepeating ~uni'ts In

dimethylpengtlacrytaiee (| ||) 1|,t-dﬁn©thvhvl@@tulmzmaml@¥ @about 501-methyl-1-

ety e P BB BB ST Sy 1 -

ethyhdxytibrilagsit 29 t-giciivpbéxylacryptar %nd\ miké priKesr r etkmethyl-1-
concentration of repeating
cyclopentylacrylate, 1-ethyl-1-cyclopentylacrylate, 1-propyl-1-cyclopentylacrylate, 1-

butyl-1-cyclopentylacrylate, 1-methyl-1-cyclopentylmethacrylate, 1-ethyl-1-
cyclopentylmethacrylate, 1-propyl-1-cyclopentylmethacrylate, 1-butyl-1-
cyclopentyimethacrylate, 1-methyl-1-cyclohexylacrylate,  1-methyl-1-
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units in the polymer having Structure (I11) is from

about 20%to about 40 nolar % [0036] Copol yners
w@ommpnesing repeating units of Structures (1) PeMUS1003/)34832

may contain 25 additional repeating units generated

from copol yneri zation with other ethylenically

cyalm‘rmadylmahhedrylepiel wne’nhwlza&ﬂyelohenyiaenylatgpe‘epr%’rptp}@éoftﬁxylacrylate

1 LRV e ey ZaeiinoirToal Rl o Zmethyl2-
ad&haﬁiyﬁﬂem@brwat@nsat ur at eg. ahwmadamrnwy@wm@nes 2-ethyl-2-
styréne substituted with an "~ hexafl uoroi soprop

ad@nenmmeihaszrylaueh &-propyt-Byadamardylegrilateat anéit}é'@ adamantylacrylate

e LI

dm%ﬁﬂtfﬁbk@lﬁutﬁa”cﬂﬂéw e (|1\fﬁneﬂ’f IStéthyltmobMy)ac@?Ibm 1-methyl-1-
pol ymeri zat i on. her 2004/ 040371
cycd@ewﬁ@emmgdggxlat@r bﬂethr@cﬂﬁ ¥R Wagkviate, tetrahydropyran-2-yl

ao oS aE byt 2 bR Fdory B WIS 0t e

repeati ng unlts of Structure(l) Structure 5 (I11),
and Structure

[0034] Hhe eoncend OPré%frf ?Hﬁa"éﬁg Heis Hbg{eggteg’r@eeéﬁ?lfﬁ\%ﬂm%?@c ure (I) may

rar% ﬁ@‘loﬁbé%t‘ e ee?b&t@b‘fg@h{\ﬂé}‘ ‘E/%g/ d?‘ QI‘éﬁg (c@f%fﬁ%/é‘n?atm of repeating

unii®i3tHe golgmeohawing Struoturef(l) rie freat labgu’uﬁl%stm abaie25 molar %. A

i P o o o e e B Getre )

froFr‘I3 G BB E20 MoldesP A Witdt pPéﬂéfr@él c‘étn"céﬁir‘aif éh of ¥peating units |
rom about 20 % to about 50 nolar %

in meqcicﬂymedhawng &irucitreolh) isffrane pbaut 5% t@rahoyt |1|5 mﬁl@r %.
pol ymer having Structure (1V) is fromabout 25 to
about 50 nolar % A nost preferred concentration of

0035 e dthcehtration iof rédeativQl OHIRNin Hiay pBEnE I hipling Strilcidre (1) ma
[ I?] fromabout 30%to ‘gﬁ)ﬁ? 50 ol ar lp%g, 20 Themgéontent (1 y

range fromsabeuidl 59 domboué §8amplag “aniA Breferred apcgnisation of repeating
unf@th ' ddlyREF haSing St i&fre APXSrom about 20 % to about 50 molar %. A

more preferred concentration of repeating units in the polymer having Structure (lll)
is from about 20 to about 45 molar %. A most preferred concentration of repeating

units in the polymer having Structure (lll) is from about 20% to about 40 molar %.

[0036] Copolymers comprising repeating units of Structures (I) and (lll) may contain
additional repeating units generated from copolymerization with other ethylenically
unsaturated, polymerizable monomer types. Examples of additional monomer types
include, but are not limited to, acrylates, methacrylates, anhydrides having a
ethylenically unsaturated group, hydroxystyrenes, styrene substituted with an
hexafluoroisopropyl group, vinyl ethers, ethylenically unsaturated, polymerizable
silicon compounds and vinyl esters. Preferred co-monomers include those

monomers generating Structure (IV) or Structure (V1) after polymerization. Other
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21 WD 2004/ 040371 PCT/ US2003/034832 [0039] In another
enbodi nent, the novel copol yner conprises repeating
wario®4371 St ructures (1), (I111), (I'V), and anPCT/US2003/034832
unprotected al kali solubilizing noiety. Exanples of
unprotected al kali solubility noieties are phenolic
prejesegs comonaungtsi caeci efylenicallyf | unsaturated, apolymagrizable silicon
Examples of nonomers generating al kali solubilizing
°°m%Pg59%s 5 after polynerization include hydroxystyrene
(and its precursors), acrylic acid, nethacrylic acid,

and

[0087] A prefarrad gopolgmes camnitses ropestindotyiis @i Disyetpe (1), &Fteucture

The ncentration of repeating units in the

“”bé”@?réé*?‘l'?%% ﬂggt he al kali solubilizing noiety may
range from about 1% to about 20 nolar % ‘A preferred
10 concentratio repeating units in the polyner
havi ng the al ' lubilizing noiety is fromabout 3
% to about 15 lar "% A nore preferred concentration
of repeating units in the polyner having the al kali
sol ubi l'i zi ng [ h33fromabout 5 to about 15 nol ar
% The content of first and second repeating units of
Structure (1) and (I1l) and the repeating unit of
Structure (IVBtRictups(IV§fi ned above. 15 [0041] A
preferred copol yner conprises repeating units of

Structure(), Structure Ill, and Structure (VlI), Rilr
R . oy av i t
whreip R ohag g pe Mg b RE AR aR "R 588 from the

followivegretrsctyrsse(Ved +My)St ructure (V1) include maleic

anhydri de, citraconic anhydride and
2, 3-di net hyl mal £i ¢ anhydrgde. 22 2004/ 040371

[ 0042]f The conmcentragi on of
S Jhin Bt s )
%
joP }’ ) ' ids inyh
to

) ' ructure”(Vl) is fromnore than 1
about 40 nolar % A nore preferred concentration of

rep j Ng uni i\gpy N the pgbyner Vi Struct ur VI yy
'S ro)|m abouttl Yo to abggtym (¥Sl?ar “‘?/E)SA nost Wf) )( 9)
preferred

[0038] The concentration of repeating units in the polymer having Structure (IV) may
range from about 15% to about 75 molar %. A preferred concentration of repeating
units in the polymer having Structure (IV) is from about 20 % to about 50 molar %. A
more preferred concentration of repeating units in the polymer having Structure (IV)
is from about 25 to about 50 molar %. A most preferred concentration of repeating
units in the polymer having Structure (V) is from about 30% to about 50 molar %.
The content of first and second repeating units of Structure (1) and (lll) are as defined

above.
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concentration of repeating units in the polyner having
Structure (VI) is fromabout 20%to about 40 nolar %
wab@4oe3rent of first and second repeati ng uni PGT/082003/034832
Structures (I) and (111) are as defined above. 10
&3043 A preferred copol ymer conprises repeating units
[0@39]Skr apettee gmbodimenticther Bovell ¢apalyraat coapsises nigpeating units of
units derived fromethylenically unsaturated,
Struetyreer(l)z dhl), (1), ldamban unpnptectedisalitafi fsetLEbiitzirig enoiety. Examples of
Structures (1A, (IB), and (1C. Any suitable silicon

unpfitbaicdl BkallosEIuB ity TRYoiBfes ERE OyREhdR P%l@)sascdrbof(‘ﬁﬁ dcids, and
pol ymeri zabl e doubl’e bond. Exanples o such silicon

flu‘égﬂéi]%?j I? gﬁ?kﬁ%l aéﬁ%?f %%/ ? g% rﬁ%glélﬁél Eglubﬂlzmg moieties
aﬁt@ﬂ?é'ﬁfgﬁ?";% Tl THErreRPas élar@f B Rpparserein penylic acid,

clic si] met hacryl ates or acrylates. Preferred
mehaapiio acist 28RIA-Bot, Ldnd. 4 oo To RO ey IStrene.
aIIytrinethyIS|Iane vinyl trinet hyl sil ane,
nmet hacryl oxy nethyltrinethylsilane, and methacryl oxy
propyltris(trinmethylsiloxy)silane. 20 [0044] The

[0640]C TRkl @bheentPatidre REFakdgeatingi LRIt Nint ke PEOIYRRF havm? the alkali
derived fromethylenically unsaturated, po ymeri zabl e

sof R0 nAERP R e, RERRORICTACRS Skt 20 il % A prefeme
conﬁerﬁﬁaaet%é’&fﬁ&%g B0 Foua T FERPGT S ﬁ?\;"aﬁﬁ 17 byl moiety is

pol yneri zabl e silicon conpounds different from
fros@ aoeutipe’ o) ayout 1molamn. ( Aanore; preferfed aaneentretion of repeating
about 50 nolar % A nore preferred concentration of
unite pie dive polyoment kaving thenalkad | spiiliziey imaletyfis drom about 5 to about 15
et hyl eni cal ly unsaturated, polynerizable silicon

meélanpouTies cdhfe‘rﬁbeﬁtstfahdmeibhdcrépé@mwd UAits of SBuctuead) and (I1l) and
(1C is fromabout 25 to about 50 nolar % A nost

ts in the
th@?ﬁeﬁ:{é?@g}er I ved 3C(E)ta¥érgm gh&fg%ﬁ@%{ggaﬁs at ur at ed,
pol ymeri zabl e silicon conpounds different from
Structures (IA) (1B), and (10 is from about 30%to
r %, The content of I rst sec

bout 50 _nol n
[@égié‘t F?rﬁ&"r £QPRJYMEr CORIAISES r?lP?atéﬂ%U'E‘FSl Pf;jSEF%tUé%(') Structure 111,
n?,e% @@;qx 23 WD 2004/ 040371 PCT/ US2003/ 034832
Lgk]q er preferred copol yner conprises repeating
units of Structure (1), Structure (I11), Structure
(VI), and repeatiRY§\unit erived fromethylenically

unsat ur at ed, pol yner, | e silicon conpounds different
from Structures (I

Structure (VI)

wherein R' has the same meaning as defined above. Examples of suitable
monomers generating Structure (VI) include maleic anhydride, citraconic anhydride
and 2,3-dimethylmaleic anhydride.
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5 and (1C. The content of first and second repeating
units of Structures (1) and (I111) and repeating units
whaniogn3st ructure (VI) are as defined above. TPET/US2003/034832

concentration of repeating units in the polyner

derived fromethylenically unsaturated, polynerizable
[0842]i Thencameninatias o ir¢peating umltsmrm tBerpntymeeba‘(lng‘)Structure (V1) may

il diordals, Mo e BRell S8 IS o' P A bR ticentration o

repehtingeuris iRathywdlyer h‘éemngt@r%tQFéTWl?r% ﬁr@h{ ¥hore than 1 % to about
unsaturated, polynerizable silicon conpounds

40dnelpe Yenf Mpep&eiied ¢oaseNtration f epeating upitejn the polymer having

St@}éﬂ.@é g\ﬂg%soxroﬁoé%%ﬁggl r(lg o mé%)gulﬁrf{q)rrﬁo% Fi{eﬁ;%\d most preferred

cofesntiatibnl sorapezitingl witiscial the polgaien eivirt sm@bmr l\/l)al@l ffom about
silicon compounds different from Structures

20tA éy,atm 4 @orag %or orhhgpsaRtent affirgh And aecmﬂ arepe/@tm units of
St,{’{%{é}rs %Hr(ggrr ve ﬁfétdr dyan of repeating units in

om ethylenically wunsaturated,
pol yneri zabl e silicon corrpounds di fferent from

[OO(A;}J tur (Japz’%’lg’l mrﬁgfﬁﬁéﬂ a%afgr@? IS; e‘ggiruz%o{e (B Structure
( ?% o8 ogf {ﬁt@'o%r BY Rk @ ﬁlbaWUﬁé%thrde@§F1(Q§/m@rrzable silicon

roma out 4 to "about 15%
com'pe)riredabdrﬁeferdnfrabolﬁtrt&tmr@saﬂér)rt (IBd%oeng (l@rgMny\lrswﬂable silicon

oot 5SS SERISRAESS 850 4. e T ShiPede couvi

boﬁGnCER%fn%lw%%[r@ﬁ' sﬂi@oﬁ%ﬂtélnﬁ‘rb'rﬁoh@r’ﬁ@rs VMclddeV%Y are not limited to,
dependi ng on the silicon contént of the individ

aliyliyradiqesilanes, | cowhialtylsdaaes, ghiadeydsilyhg r@eﬂwacrymtes or acrylates,

stk Bl SR uteakalR ofnaBHEE i SR b i tviates or
achlgteds nNPesERREY. exahprREs CapPpPeficvht NeatitaidMey OpidrRingers  include
trichlorosilane coupling agent under basic conditions.

allytsimetivdsidane, F vinyltringibyipidansas knethacryloxy pngtuirimethylsilane, and
metpacifi Honfirislymebisibpadtant 5 9TTREN S0 tY

A, Carr M J. Macronol ecul es, 1995, 28, 8435-8437.
ui oxane- Ba

R8T b g B Satns B R PR e rom etrenially

EE&brﬁost F ?ﬁ@%@%ﬁ@@% &&&%gkleé(vg &'fi@ﬁeﬁ?@ﬁm??g@ctures (IA), (1B),

andgt@nmlag gange Jronbabbutt hb¥rivaaboud 65Imolde ald piaferted concentratron

of ?ﬁé&%h@oﬁlf'lygué\?gtﬁ/@%%ﬁﬂr%sgaeg%(gOgr/ 034% 2ylencr:<r:]arlin unsaturated

Eln%ﬁz%'b'l@grhcoﬁ %Wﬁ%ﬂfn% diffreap e Str§bﬂr$@§ (M) O(XBP%d (IC) is from
ui I di ngBl ocks for | sesqui oxane- Based Polyners

about 20 % to about 50 molar %. A more preferred concentration of repeatrng units
in the polymer derived from ethylenically unsaturated, polymerizable silicon
compounds different from Structures (I1A), (IB), and (IC) is from about 25 to about 50
molar %. A most preferred concentration of repeating units in the polymer derived
from ethylenically unsaturated, polymerizable silicon compounds different from
Structures (I1A), (IB), and (IC) is from about 30% to about 50 molar %. The content of

first and second repeating units of Structures (I) and (lll) are as defined above.
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Hybrid Material s", 1995, Comments Inorg. Chem 17,
115-130. 5 [0048] The novel copolyners of this
WO poogf0ti3on can be prepared fromthe corresponPCTyS2003/034832
nononers by any suitable conventional polynerization
process which reacts an ethylenically unsaturated
group. Such processes include, but are not limted
[0048] Anmcther quefeatedoicopolytmar| Cemprises crapeating units of Structure (1),

stricll vt St ShireodV Dt 2 erzating” whds, Heyled ofroh 'Stnyienicaly
unédwdtéd Ogolgiﬁarfzbareoéﬁ.céﬁ%&n%é@m@edﬁﬁé@éﬁnfrmﬁ@@r&furége(m) (IB),

nper at l oyed in the polynmerization
and\AQﬁth iTihe mrrtanhafyfntsé andt seppndheppating mlgltp(ﬂfr&trtmtunelse(l) and (Il

o bbb RS S VR 8 g R0 % feentaton of

reﬁé@hﬁb Yiplits ah thé“bolﬁﬁ@ﬁ é\ém\ﬁﬂi ir@ﬁ@@ﬂh?téﬁ@ll?rurﬁ)atm’éted polymerizable

deconposi tion half fe of the initiator. 15 [0
siligun cempeunds dsf@treratrfr@arﬁi&ﬁtw@su (&s (l&)ea%(l@énasafﬁme from about

10§, 93¢k B HiodP 5, ", BRGP8 4 RELLAIGR 4 0B units in e

polgATee eddriveld fidi stipgénesty @h@aturé)teﬂ;l ridlyrﬁéﬂzﬂblé Qllc%wn compounds
noles of initiator to tota

difiesent fiane SiruckigresdHye (I8, ?Wﬂ t(liQ.\t'% froﬂbﬁ%’fﬁft T%t/P 8?13|°§Ut 45 molar %.
A F%H&ﬁ&f&p@#tcongpﬁvn%ﬁ%@gﬁuyﬁ%a? Bg 5 ﬁ%jn 0tfhe EbM’r‘i’érOHenved from
etl“qlerﬁ@ﬂlyml*fsraﬁﬁataﬂ i pmymenzablatsdlcsnl cmﬂwprdmdsbdlffemmz fioon Structures

(A, B5).208; 4ELd5 %9%@55@? i) abouazd&om?'ﬁét%w A most preferred
coh&g'métt%ho ft gﬁtm A lgs{ hhﬁ' Ei’ SHERRY Y r@FrP ethylenically

| aur oy OXI | ona al n trans
unsafardted epglym:errzlabie tsdlcoabmmpdmd:s diffaiedbfranetS’terttJres (1A), (1B),

he_ i ncl ude [ Sui.tapl e solvents f
anﬁ@d@ﬂi"%??%ﬁ%%‘%ﬁﬂ@g’ El)]é't"’ mglar i p‘bt i ted t oor
di oxane, tetra hyd rofu ran, 2-nethyltetrahyd rofu

[0%@9%&?&@\/@%\‘ #:?n Ebﬂﬁgﬁ\eﬁbf‘m@‘ﬁﬁ;e%ear wilt y@ﬂlé@@%e at a level

noNnone cetate, tetrah
of freh‘haboelt 4o dbfembrﬂé% hyewveight,i preferably kemoaleouta&do about 14% by

wa r{gia?%wﬁeé&]?ggtazat IO%Q%%LIP é}%r@,%n%ﬁpﬁ%e%nggmoat of a
bl|€\'ﬁ :ﬁng?-:{flré RIdIAPR GthkahenéeE fedfifiredste dtﬁatn ihis level will vary

msr i s 1nsoluble. The precipitated

depenging ronrﬂay'e shie:qnsaﬂr‘deretobf ths ingiyidoalanonomer.
PCT/ US2003/ 034832 by filtration and dried using
conventional techniques known by soneone skilled in

[00479 Mériomers generating Structures (IA), (IB), and (IC) may be purchased
commercially or synthesized by condensation of RSiClz or RSi(OCHs3); and as
necessary, corner capped with an appropriate trichlorosilane coupling agent under
basic conditions. (see Feher, F. J., Budzichowski, T. A., Blanski, R. L., Weller, K.
J., Ziller, J. W. Organometallics 1991, 10, 2526-2528 and Lichtenhan, J. D., Otonari,
Y. A., Carr, M. J. Macromolecules, 1995, 28, 8435-8437. See also Lichtenhan,J.D.
in Silsesquioxane-Based Polymers, Salmone, J.C., Ed.; Polymeric Materials
Encyclopedia, CRC Press, (1996) Vol 10 7768-7778; “Nanostructured Chemicals: A
New Era in Chemical Technology,” J. D. Lichtenhan, J. J. Schwab, W. A. Reinerth
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[ 0052] The copol yner of the present invention has a

wei ght average nolecular 5 weight (Mvy) in ternms of
w@odgstsosrene of from about 5000 to about 45, 00PCT/URm®03/034832

copol ymer of the present invention has a wei ght

average nol ecul ar weight (Mv) in ternms of polystyrene
Cheifnigal &fravatibn Jarwary, (2001} pp Bsdand3d., Bobichienhapy ePolyhedral

orffft Shdral L 2t Sl aetta Pimersan
HyB&d KetariRse 1996edmmBnti0ford. [Ehanestl 11591 Btot or esi st

conposition may 10 have | ow definition. [0053] The
val ue of Mwv can be determ ned by such standard net hods

06318, REHGE b Rg i A AN S5 8 bl rom e

corredpomein biary bylarynsifdbiey cénBantionaNeslyMerizatid® §Bocess which
15 [ 0054] Photosensitive conpositjonps can be |

regcey il atfyieniealvgunsRIUFSES rgfioyPof Sl“ﬁg_ Processes include, but are not
» . S 2

B8 85480l OO OERA AR SARESHRS 3l rocesses il
arephurt inaa isdlveab er sobrent Tiigtuse luging a catalysti or initisdort. i bnitiators should
be ﬁ%g&? Rggclag gﬁftgﬁﬁnetgr{hq?gﬁlﬁ ?@Emhmp%;éé i{%y{)egl@&%e’rization, which in
turg Wéfb@%?‘gﬁﬁ%?‘{ﬁ'@“%@??t 8f i Lolseht bﬂ)}é Eéélﬂgleﬂite#éoéwﬁloyed may

rotecte Ive groups ma ended
depéras @npthe osergher stakilityp esidt thensataidict ability of the catalyst at the

hot or esi st ol yners for bl endin nd cont ai ni
onEfng asmbatatufi Uy fi dStamestfion fafdfe AEM:IpPRRE:
pol ymers such as those described in US Patents Nos. US
6, 146, 793 and US 6, 165,682 herein incorporated by
[0049] Suiteble irdiaticabcenernitations e keiwesnnabayt 8,001 to about 10.0 %

hot gresi st pol r or bl ' in d [
5 R 15 S e g8 AR Bt fange of nitatr
coreetifbtibRSs bebvber SbotiB0.0 Bttdablitts. 042, rABiéshef ipitiator to total moles
i ncorporated by reference. [0055] Any suitable

of prasosaesi dT e meesit pefereemh e RaiNitiRion senceniratipn is between about
0 | $b o | cid

o DRARETE s s SLRRBLS] ST RlEs e BRI

Sui tabl e cl asses of photoacid generators generating

sul fonic acids include but are not limted to I
[0G0lt drveamnies of ubiblRnies tadical,inliatase Uneluise it aregopdmited to

/ 1, P S . _ . . . o

oo 284! 3TerCT SRRSOt , 22 sroisotylpobuvronise)
diresthgl 2,2’-SzobisEobuprater and daupyh peatxide.c o piiomadly aaechain transfer

agghts (Cel.gs).sc%gborfl ?ertraeb)ifgrr;ﬁ)élg or deo%%cgﬁét%%) M%?/'be%cﬁjd'se%?’ 978

[0051] Suitable solvents for polymerization include, but are not limited to, dioxane,
tetrahydrofuran, 2-methyltetrahydrofuran, acetonitrile, toluene, ethylacetate,
propylene glycol monomethyl ether acetate, tetrahydropyran, methyl ethyl ketone,
methyl isobutyl ketone, and diglyme or any combination thereof. Polymers may be
isolated by precipitation of the polymerization solution into an appropriate amount of

solvent in which the polymer is insoluble. The precipitated polymer may be isolated
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and US 5, 468,589, which are incorporated herein by
reference. 5 [0056] Still other suitable exanples of
w@betoasid generators are triphenyl sul fonium PCDIBIE3/034832
tri phenyl sul foni um chl oride, triphenylsulfonium
i odi de, triphenyl sul fonium hexafl uorophosphate,
by tfittratieengha udrfesh usimgheorafeintionalatesbnigues known by someone skilled in
tr| phenyl sul f oni um hexaf | uor oar senat e,
the aftphenyl sul foni um tri I uor onet hanesul f onat e,
di phenyl et hyl sul f oni um chl ori de,
phenacyl di net hyl sul f oni um chl ori de, 10
[OQB%ih'heyd:leymByobfotha @mﬁﬂntulnvemﬂlm ihgs, a weight average molecular

weigi BBERYT 565 1o BRIt af JRFE A, ROy b 45,000 The

coflyRicr &F thé Qﬁégéntﬂﬁdéﬁtidm Rhs %\XWB‘@h@%v@fag‘éJh'toﬂ@élﬂar weight (Mw) in

phot oaci d generators for us is inventi

termﬁcofuﬂ@lystwm Ay pseferaity lﬁrmnpgrQQQJB} ab@waﬁ@@&)pf mmore preferably
fro%@ﬁgﬁtﬁ: ﬁ@{) é bLeBr?;} 2;63(?% :]If uﬂrg%%%m aar\‘/%rc’é’dé R Gular weight (Mw) in

ter®y of mep’eaeeexttéeumee ootetthy| rRealtingdphbienysisi tompasition may
per fl uorooct anesul fonate, 4-n-

hape iy ggfiRifigndi phenyl sul f oni um
per f | uor obut anesul f onate, 2,4, 6-
tri met hyl phenyl di phenyl sul f oni um
[0083]f Theriue asfeMw faamabe, détedmthed by such standard methods as gel

Petﬁ%{gg’gct)r%#%% @;ﬁ%%%bégérﬁggmymsgg}ﬁﬁ e?ﬁjhggrﬁéﬁék Experimental

M&ng}%%l tlﬁdlalgg%g mph hy@gﬁwlfegrvaﬁ%ns New York, 1983.

4- dodecyl benzensul fonic acid, tris(-t-
ul f oni um. erfluoroo f onat e

[0&#4]&8&%%9%?}%&5@9% 1905, cah, be %r‘?r?tﬁaféd using Cthe polymers of the

préXsert i rtmt aWﬁé%ﬁ&B@ér@sltNe compositions will comprise the polymers of
tris(-t-butyl phenyl)sulfonium 2,4, 6-

this rinverdionopnd e phe generater. The polymers of this invention may be

bleé{é %‘h‘%'&h ?ﬁhﬁﬁgg:@ﬁ}’c} ggghgﬁ(}hﬁéﬂ ?@%ﬁrﬂ?\? lélokfgfﬁtsﬁrcoﬂn%enerally, any

pheerbsisPpeIgaisr et bkal okibillAibgloupsarptetied by sudid 8bhsitive groups
i odoniumsalts for use in this invention include

may ebe nlended tnedhese apRatosensifivelopPmRpesitions. Suntabule photore3|st
f
ooih e SRS B R BIn ety Y LPUREN L RGRTr e acri

poBfingrer éhmramﬁh@smsldsbnhed ein UiSpiRetgntsi Ndsnlusn6 146,793 and US
8@51“ uor ooct anesul f onat e t- buté @%ﬁn [ odon
584 0 b1 RCRIPARY b eJe EHERy | ) BRI, op-Siin  Containing
b n
ph&iérb?%PES ﬁnéggﬁéﬁp s g{dgﬂﬂ e é‘ﬂgh@' g%éér% QRPNAS Fescribed in US
PaRent N&OUW 4393128, D BT 84430, Fand USaﬁrﬁﬂé,Q%’fhesrelrtlabbmorated by
re%rOt oaci d generators for use in this invention are

€%t ol uenesul fonyl ) di azomet hane, net hyl sul f onyl
p-t ol uenesul f onyl di azonet hane,

[0055] Any suitable photoacid generator compound may be used in the photoresist
composition. Preferred photoacid generators are those generating sulfonic acids.
Suitable classes of photoacid generators generating sulfonic acids include but are

not limited to sulfonium  or  iodonium salts, oximidosulfonates,
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1- cycl o- hexyl sul fonyl -1- (1, 1-di et hyl et hyl sul fonyl ) di a
zonetane, bis(1,1 5
walzovoimsret hyl sul f onyl ) di azonet hane, PCT/US2003/034832
bi s(1- et hyl et hyl sul f onyl ) di azonet hane,
bi s(cycl ohexyl sul fonyl ) di azonet hane,
bissulfenyiiazomethdnasy | and n;t@behewyulmaaen?swrazor&mim, photoacid

eI Lpp U 212 FREIRAeck IO SR PEn T bRt NGRAUS 5558,078

angd, U’S BRAGRY539, ?wm@h ar® ||ﬂ!§i‘iﬁ§§r‘é|téd3ﬁé!r‘e)rpsgtreféréﬁt%.
1-di azo- 1- met hyl sul f onyl - 4- phenyl ut anone, 2 10

(cycl ohexyl car bonyl - 2- (p-t ol uenesul f onyl ) pr opane,

[O@'ﬁj)ﬁg O(ﬂﬁ%ly lgﬁfg%kﬂ n%%@%‘ﬁgt%a?{g’midg %%ritors are triphenylsulfonium

bror@ide th%dhy?lsulfdmyﬂn Bh@rldenﬁrﬁéhény%ulf@bltmqaalde tthen Isulfonium
1-di azo-1- (1, 1-di met hyl et hyl sul fonyl ) -3, 3-di net h
he&@fgmmghoqp @t yiriphenylsulfonium hexafluoroarsenate, tnphenylsulfonlum

he%%ﬂl jfe eﬁ Bay lt g thgggthkﬁéﬁégwgﬂ dl met hy  trifluoromethanesulfonate,

dlmm?lmlmﬁsulfomum chloride, phenacyld|methylsulfon|um chloride,
azo- 1- henzenesu] f ony | -3 dlneth | - 2- bu%anone

ph@ﬂ@?ﬁt@&aﬂwdwhwh@aw@ne@mw =ity etianyrgthiopheniumn
Ch% ?%@W hyg_ azo-%r] '@ﬂ?f‘e onytlf tr%IIthﬁ hiidfide.

[ sopropyl 2- di azo- 2- net hanesul fonyl acet at e,
[0%%%%?%"%%56?@%% %fogﬁ neﬁg%’(g Ig%g%ert s foF ﬁrscte in this invention
includl t T Ok IQJIFO‘?\'lMﬁ”eSUF@MUBFcﬁoctgnéugghQ!et r obe@glknylsulfonium

p-tol uenesul fonate, 2, ni tr obenz
perftuo‘rbbmianeswlfqnab@nzrm‘tbﬂpheoyidlphenyleolm)]lm pentitaracttanesulfonate,

ne d.is typically enployed i.n th
melURhELBPTeRRRHoNUR 5 200 by weRHOTGPCtIRPtgnate, -
bu&sadypﬂénﬂarbh@ﬂ %uﬂbﬁluﬁ{ ably abopérflofébutardlifoRdtarei ght 2 4 6-
yher so . Preferred photoacid generators are

trlmatwmhmnyiobmetrwlsm@mm phot oadieifluyprabutanesulienatse 2,4,6-
iRt BRI, 00, Con B8R RBhBte, o paci g 246

tru@@ﬂ@lpﬂ‘t ldipherdéifomigm gener at or ¥, Bitdisop fopytiierenesulfonate,
about 10% to about 90% of the total photoacid

Ph@l@h‘@?@%?n)ﬂﬁi'i?h@f‘lé'suﬁf?@ﬂ@rre&ﬁﬁé@éﬂ@?@zwpatcor acid, tris(-t-
o RS E00LA, 0, “BeHlyctedietditbRaC! C AERERRIR R sutorm
petliassiestandbulforetp) es of prefrs(—t—bdtyhhﬁnyi)ealfomiuhude 2,4,6-
tigGRASRUIRFSZ e A JHF LD Bt Y R aeszengguifonate, and

ph%égl} gg%% %@Eg@gﬂsél{o O6n‘ﬁv%r?|99ﬁ{)o%é§%§f% Ifgr(])?t\?ent for the

photoreS| st conposition and the concentratl on thereof
[OG%GIE E[elgggf ﬁ.:a{qkfle g@qc{@?&mtga?ts or u];g it tﬂ!'llgr}lal\llértltlon include but are
not limited to  diphenyl iodonium  perfluorobutanesulfonate, bis-(t-
butylphenyl)iodonium perfluorobutanesulfonate, bis-(t-butylphenyl)iodonium
perfluorooctanesulfonate, diphenyl iodonium perfluorooctanesulfonate, bis-(t-
butylphenyl)iodonium  benzenesulfonate,  bis-(t-butylphenyl)iodonium  2,4,6-

triisopropylbenzenesulfonate, and diphenyliodonium 4-methoxybenzensulfonate.
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| abi |l e pol yner, the photoacid generator, and the

coati ng nethod. The solvent should be inert, should
waoele@gohosel al | the conponents in the phot or esi sPCT/ERz0s/0B4832

not undergo 5 any chemical reaction with the

conponents and should be re-renovable on drying after

coat i ng Sui tabl e solvents for the photoresist

0B8RS S bS5 SO s A855 B0 Bigmenton v

bis -tbﬁlér@@glﬂ@nyl)cﬁé{zdrﬁ%@hénWhyl@laﬁbﬁmeﬁd@loeﬁesulfonyld|azomethane
oxy-1-pro ¥I ene ate, 2-nethoxyet hanol,

1- CECléth%X%{fﬁla}‘id i@'@“ﬁﬁ%&}@hbﬁwlf@@éw&@@metane bis(1,1-

dlﬂellﬁ@%lﬂg?&ﬁ fa +rp@ﬁﬁtnv A ace ' |g j”ﬁe%)f?th%@uﬁPH@gﬁazomethane

bis@ﬁl@hékmhul&idw)ﬂlazmahane met hyl |actate, et hlyp-toluenesulfonyl -1-
actate ﬁhyl yr.uvat

cycmbg;@ﬁp 1YAze etlﬁqu&-g]q{g%r%%m nale %@yﬂproplophenone 2-
meMa'ﬁ%EU%nﬁ?QWe'ﬂﬂL é@%‘@bhg |6P cﬁi&@‘if’éh?& eet hyl ene QQY&Hethy1-2 (p-

noNol sopropy nnnoet
toluznkesulfonydjpent3tares gl ﬂe@bzoﬁme&;ﬂgﬂlfoewhéfphe@vbﬂmutme 2-

| d thyl eth d he lik 15 [ 0062
(Cy‘geﬁg¥¥'%§%¥%‘é@’?ﬂ@%‘é5@&§y )QEQHalﬂeSes ma£/ be aqyé;éoahea(ylsulfonyl-
10310833}9?(?%5%&1%/@520&@{@@ ti onq-difgo- @Wy@[b?@x?l%utfb@l@@@ilmethyl 2-

ve 1S 'to scavenge rotons Fresent I n
butphoneyr ¢siiazo- ;1)+(1d|=dmatb¢|eﬂgflsmfpau -&wlmsttrwha bauiancnn% 1-acetyl-1-

B W RN e T SAES

butbRShEDY Zﬂ-didt%tﬁ%‘éhﬁénéﬂﬂfdmr-ﬁ G- dinistRylanBuiindpil i ty 1adiazo-1-(p-
the resist. A second purpose is to have control

tolutinesuloryi)-3fmethy-Btuitareitr at ed aC| @yclohexyper cent ag@ -diazo-2-(p-
TN TP R e e —

diapeR2-hetiiarisuibhatomtd, heydisiraxyl @-diareFberzendshlfohgacetate, tert-
cl eavage of the acid Iablle % dggs after the
a

butgh dil@g@gr(pcf@msylfwl agefat feipenzyle pptOétf%ﬁS@&fonate 2,6-

@m% t he 25 when p out .
dmg ot%ZgIO% by wei ﬁﬁoﬁg% ﬂelﬁ%ﬁ%t oaci d gzzﬁg{}g’%rglr)énﬂﬁ P
trlfluommgﬂbeﬁménakulbrEXanl es of base additives are
2-nmet hyl i m dazole, triisopropylam ne,
4- di met hyl am nopryi di ne, 4, 4'-di am nodi phenyl et her,
ts of
[Oo%Onge ;Pthg Sk PAEa e 'e?‘ét@ﬁ%%tr%cﬁlﬂ@ is tyglcally emgplo ed in the amounts o

bi cyclo[ 4. 3.0]n 5-ene. es my
abtug Gidde 0% byhmelghbobpetyrr@tr sobids$ aadera@@ pneéera bbalmmto‘r% to 10%

oy SeRSRERE SRR S0 Dbt RGBSRl are yfonium sat
ThéShoiisdid RfereraR | Rapfoarit 88 tankk Y ihheribinedss with one or more
condi tions including 29 WO 2004/ 040371

phetoatidsgensrtass3Zhe percentage of each photoacid generator in photoacid

generator mixtures is between about 10% to about 90% of the total photoacid
generator mixture. Preferred photoacid generator mixtures contain about 2 or 3
photoacid generators. Such mixtures may be of the same class or different classes.
Examples of preferred mixtures include sulfonium salts with bissulfonyldiazomethane

compounds, sulfonium salts and imidosulfonates, and two sulfonium salts.
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any thermal treatnents. Exanples of suitable dyes are

fluorenone derivatives, anthracene derivatives or
weyrenesderi vatives. Qther specific dyes that BEBUS2003/034832

suitable for photoresist conpositions are described

in U S Patent No. 5,593,812. 5 [0064] The photoresi st
[0068}Fhss ichpise ehgolvent fsrthe dhntoresist merpasitiomand the concentration

they_@og ({l' Vesdgkﬁf'ﬁgagﬁ*%?nhﬁ% M}eo of) ?@r&c@feﬁgﬁ@éjs Wofr éltgg?%& In the acid

labtlél gogfmroﬂfd Blistodeigl gerrératdd) énd/meadftﬁatirbsmeﬂme nThiesolent should
65] The phot oresi st conposition is applied unjforn

be i, S AlESeN, Sl S ROMPONEBE: PrfenbhHBERSIStFaRoLId not undergo
anygléggﬁk%l réjé'& SiPRith"s é@ffp&?erﬁ?pidaegh&)ﬂd% Rs-fQAbVAGe on drying

e coatin am na brush
aftéqsoaingg Suitathle evleenis- fbotHe plostbrewist c‘Bmposrl;mt &y include ketones,

etneis ABH ESEmEURD A metayhelny Keins, frety ispartl Ketone; 2eptanone,
cyci%ééﬁ?@o@@ pg@alqﬁegngﬂé eIMY&HoRY-1 dﬁr&F?I@ge t&éYEWﬁethoxyethanol

egating step sof
2-efihexyethdmmlr Bsithoxyeidylsatatategt Iemathoxy& pemydadaded:ata 1,2-dimethoxy

ethgggdeﬁ[]gt ur Of a*ﬂomlﬁgt%gg ac%ﬁrl ggcé:}qug{%,g gp a ewtyl ether acetate,
me;f]}‘Z;éf1 OWQ&aféJ @h Ngkte depRat NGyRivtee ényFkggﬁﬁﬁatet h@ethyl 3-

ting el'ement and end use of the resist L
meimtyprapiosatec orgtbyl t Bemethixgprapiongiee NiMet wcﬂﬁpwromone 1,4-

coSabt P lors BeDanGoh OGRU B Ay Bty F¥ostoyt eter,
dleﬂ%y?ér@%;lyeblcrhoh@m&ﬁyl e%l@érdGretlﬁyﬂéhéblycbﬁéirﬁéthilmthéh%md the like.
producfion of printing plates, resist for chemnical

mlling or resist in the productlon of integrated

[ooggm]“%ﬁ %ﬁlg-[@?\af %@\%’ ?i{ﬁgr&tc 23%%3 & at'tg}ég dﬂ%}? BBSFIdHH to the photoresist

compesitidhNoOhE-puEposd 8biHe bage hdditipe (tslltuléd:alﬁengb pretonsfpresent in the
structures, the substrate, which ma

pheloissistenrion o being idadigtas byather ach Cd@ét%%nw %Trhet Rase prevents
att?@?%%?ﬁl’gégﬁé’e@oﬂet LOR iabile Qg@%?ﬁ@%ﬁwagﬁeacnds thereby

exposur e |nc exposur e
incréusing khea ppifotmansk and retabilityraf thepesidet ér secoedl purpose is to have

coRtale ATbisian vt de iRhtUatE Atk Ao T DEEeggeof base in the
coﬁlg%ﬁgn%o?ﬂ@ﬁer %gﬁmg?éﬂf%w& Man B Bhefoacid generator because it

nput er-contr ol ron beans, and ex are K
wom!:hnet bé désiraple for thy hasestot intesteye wittc the egpaagemj the acid labile

30,,\WO 2004/ 040371 PCT/ US2003/,03483
a1 &tSToles B BEE SURT BROSIAN IS 11UAIC, d e Pregelipdange of the
babda&onBundsa i predent, haBbutt 8% @%%ﬁydw@@mfcﬂtmé photoacid
I's sensitive. Exanples include high pressure nerc %/
generator compound. Swtable examples of base additives are 2-methylimidazole,
triisopropylamine,  4-dimethylaminopryidine, 4,4'-diaminodiphenyl ether, 24,5

triphenyl imidazole and 1,5-diazobicyclo[4.3.0]non-5-ene.
[0063] Dyes may be added to the photoresist to increase the absorption of the

composition to the actinic radiation wavelength. The dye must not poison the

composition and must be capable of withstanding the process conditions including
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| anp, KrF exciner |asers, ArF excinmer |asers, electron

beans and x-rays sources. 5 [0069] The process
waleaaniised above for the production of relief PCT/US2003/034832

structures preferably includes, as a further process

nmeasure, heating of the coating between exposure and
anyrtdaarmehttremtmantshe kixarsplepeof switablet dgeauaieoﬂuqransne derivatives,

eat treat.nen sure e .

anffFRberd ABhiEss.OEoYBaE seri/AiRos OO REf FPeat Wes tahare suitable
forl phdtbiesish ebiisitions! dte Wesbrib&® irhDi S| RABAT Rbed, 508, 4118

exposure is achi eved. The duration 10 and tenperature

of this post- exposure bake can vary within broad

[ | it o
bgeiris BEBTEREr dorfRfR Thby Sl EaiRE) BBBIANERI aacives
sueh ashrihesiureptonadtenand suffasantsyoAqsersoneRrilied iffiee art will be able

exposed resist is typicall subjected to tenperatures
to ghogshile amropdat %'ﬂ%’raﬁﬁ“@/\?@%% aBcentratirew
m nutes. The preferred post exposure bake is from
about 80C to 130C for about 5 15 seconds to 300
[0665]dihesphdtabedist Abmpositivagiswapeliesk paifomelyated aaslybétme by known
treatment of the materk?al t he eggmsed areas of th

cogiied Jehods. arforr exavRle: binedcoatings iBaY ibe ARG B\be?lo'n coating,
d|p'91ﬁge l&{i@p tfhf §AKRinRAbh! 6Ms®ﬁn%%§?éﬁﬁ§raﬁﬁ9%§e‘?8ll EB?tmg. The

orésist: In part on-20 the nature
coatnmag proitlymass ramlengmerame cphensoWe;JBes oplabdut051 to more than 10 mm.

AT Soling PRI a2 Shivent B gansaTy SeENed s drving. The drying
ﬁ:“all?@h%@fm IS BaN&d QSﬁrba?@d\ﬁ/FleréD #Hd fééiétaéﬁd/ substrate are

refg?red devel opers are agueous 1 ne solutions.
heateskto arfempesatufeof abanhbe; Cetqu‘ééh@ @olahqu@rasfew seconds to a few

al kal i | h dr.oxi des and .

miBleBo RefTBtably for PRCEEY seedits B30 PR 8be e Hiie thickness,

the ReStitl ettt aréhd'DsS oP iR ners@.l y tetranet hyl ammoni um
hydroxide (TMAH). If desired, relatively small

anounts of wetting agents and/ or organi c solvents can

[OQAQSIOThQ hg)?&ggggfbo %l A QBapid 9(9r7 gt]rfLLréﬁérreéfg?‘ferent uses in

el op strate carry

the eRictrogicsinddétng eRer ai(émplw hjmtwluwd at dlectriplatigy resist, plasma-
further treatnment step, which changes substrate in
eteh dgsishosolgsy desist, by'e%"h’(e %hgi%r%g‘ij'é‘ft'%é’@c [ wgmng plates, resist for

chgm?éé?%w td# esfdNinPthd @.ﬂfti%' Flnt% u%egocg?dﬂﬁts. The possible

epositio anot her rra strate or an

coatieds agd pfoctetssmgﬁdohﬁﬁluﬁ(ﬁ)dﬂ théxdated sl SH2ROO diffe3 4888rdingly.
substrate. This is usually followed by the renoval of
the resist coating fromthe substrate using a

[0667]L % tRe PrbdiitidtCor Rl ructures, the substrate, which may or may not be
provided with an undercoat layer, is coated with the photoresist composition is
exposed imagewise. The term ‘imagewise’ exposure includes both exposure
through a photomask containing a predetermined pattern, exposure by means of a
computer controlled laser beam which is moved over the surface of the coated
substrate, exposure by means of computer-controlled electron beams, and exposure

by means of X-rays or UV rays through a corresponding mask.

30



10

15

20

25

30

[0072] The resist of this invention may be coated over
an undercoat to forma bilayer 5 resist. Filns of
wanaenesat s are typically spun cast from sol ver€BUS2003/034832
suitable for photoresist applications and baked
simlar to photoresist. Filmthickness of the
[0068] Radiatiowsbuircesy whikdp eanlibegusead, tare adb(smurcamblhatcanitdadiation to

i TSR Bt Eo e R B JRALAE AR merur

lanfiB 9&iF MR e tAFOSRINBE ise iRl ddtorPbe4ras d. x-AdYs sources.
[0073] Sui t abl e under coats have sever al required

characteristics. First, there should be no

[O@eqqefrkg ;}?)9'8?#) ggggﬁtge(iwggv e )}ﬁg ?&g{ﬁ? A g :ﬁr@f stfuctures preferably

inciitEy, eRas farbec pascdssnieasurd, Hsatlhgd@fcmecaéétirfg} between exposure
sol vent sol ubi |1t The crosslinking my be thermall

angdrtresimest vath &g | vekp@@eeo\Nltl:_rxtgﬁnpaxgsofo?h@ hieat 1@atment yknown as

‘o BISAPRNT,Sele i P8 et 18 /bR, e rblos in e

po@nﬁb?&e%&?wﬂld&h@ acia, gedizrated bibtite @kPo8OX@ isi achieysd.atTds: duration

reference, Undercoats al eneral ly are desj
anlfeRReEatGoR NS, 6or arosI & BRKS GAnN ane JiBirsRiad TS and depend

|
es@rﬁ}%’ll drVthel R cHBhAIRRS éffrihé)po SNRISH, $h@ty sk \A%VePgﬁglgjﬁd%rgarator and

oat are optimzed for t e exposure
onnthei nolzceentﬂeﬂlonebf dloesenwo c[:c@ﬁﬁdn]!entaagl'rhg exposed resist is typically

oo BREIEE T b LEaERERT i) e Bt BBl 8" sbhoes to @ row
miffife8! THBGRFferfe® PBQ( édr‘e bBRe i ftoAt ABSut ST 136°C for about 5
resist, the substrate wll be placed in a

semm@wﬂ:mm@w ronrrent 25 conpri sing oxygen so
that the undercoat will be renoved in the area
unprotected by the resist. The silicon in the silicon

[06TO]t AFtBE ﬂﬂwa@éﬂﬁ%@fewsbré Qe aply! hean tiaredle of VRN material, the
exposed to an oxygen plasma and protects the resi st

expeegtl Begargobihthe otmesushafe Fenpeed biyr disselptian dam d@veloper The

crbf s BabRGIAPIRATAL dstRle sAOnEAE b EABEECLLE p partcutar on
the abtueé of e polymer remng@fthequoyolyslepeod@dstgemtatbdas]the developer:
on further treatnent s ep, whi CBS‘P han

a8 dpide PEUPA S ONTONS O BBses BB HESBRI SIS o5 MiKyres thereof

m%ycwa %2%%?5 Bﬂﬁg@an P& g%{lgq%ﬁ%é@dd%/gg%ﬁr? are aqueous alkaline

soligionsi t Tleseofnchuds, h‘er exatrpie, aaqunoushsolsuolss Mtaékair metal silicates,

phggéﬁétg%oggﬁrtogfd%g% g%rgpn%qglaslb@ in Sp%arl'hcd lar f tetra al%y lammonium

hydroxides, and more preferably tetramethylammonium hydroxide (TMAH). If
desired, relatively small amounts of wetting agents and/or organic solvents can also

be added to these solutions.

[0071]After the development step, the substrate carrying the resist coating is
generally subjected to at least one further treatment step, which changes substrate
in areas not covered by the photoresist coating. Typically, this can be implantation
of a dopant, deposition of another material on the substrate or an etching of the

31



10

15

20

25

30

products and the undercoat. 5 [0076] To illustrate the
present invention, the foll ow ng exanples are

w@eaniogsdlt |t  shoul d be understood that the pPERER1003/034832
[ nventi onis not limted to the exanples described.

o §30L SHESTAEN ol FRE IS B 557 g om e

sub%@@k@usuh@@%ta‘ﬁ!@smpﬁ%g fethodronomer s was di ssol ved in
THE under N2 in a round bottom 15 flask equi pped with

a reflux condenser, a tenperature probe and a gas

j T t. ' :
o073 P e o K M RS o R b m o ey
resm: U:Fhlm tz{cﬁrmmcea&yarmggpmawlwdnomaéﬁ framusasentd suitable for

solution of initiat
phetREesiy)| @ﬁw&amg'fmﬁ{b@hgﬂoswfg@r fi8rP OF?&%SSHH ?hlaﬁness of the
undrcB5™RAPYS Fde é@ﬁdfnﬁagﬁ @Ee%@(ﬁ‘ e ol MR r&fly tr8nge from

room t enper and se to pentanes or
abhex80®E Angstonts) to abeuk dDj0D0pahgsteomsasT hiskhesgsedf frpm about 1500

filtratio ed wth ent nes, or hexanes (50 niL
Angstsoms jg @ PU?%W%PB&HO”W& ﬁa&redwas dried at 60C
for 24 h under vacuum Mol ecul ar weights and nol ecul ar

wei ght distributions were nmeasured using a Waters
[00Z8] Buitablguindlectoaiadhaygregyergl refuised 'ch@racteméizs First, there should

be e AR P thREA e (it raent S1d, MG cRABIAp liscls' Sonieved by
ca§t9194a"]illm5gpuﬁd§rc'égt RAndf 6:@@5@“@@"{9’(@%0&% &’éﬁlr@ gelEnt solubility.

hermal deconposition neasurenents (TGA) were
Thpmroaslmgmmmaygba thermally. Br mhotochesigally induceset Fxamples of this

phé@pb%@fcalmﬂgae &@%@%I gFoﬁ?gﬁﬂﬁ%hganng%f@pH&eln(w %’ceﬁ{%e Nos. US

6, 1|216f793 eqs ab,08agm8, nWSab3BmERr UB 6166682 @10‘ au8 6,610,808
of 20¢/ i nute. The structure and conposi tion

incemaraied hisrefesenesalYadarcopisralgo mﬁwﬂmr%eea'g@ﬁék@r have good

su@&?at%la% po y%?%@%l%gﬁerﬁpvg%o%%yg 848®??ybb&%eters of a

suitsBlé UGA080aB848R2 optirhizedr féix aiel expof7 9addliength to minimize
m xture of nononers

refleclion®t hyl - 1-tri cycl o[ 3. 3. 1. 13, 7] dec- 1-yl ) et hyl
nmet hacryl ate (X-AdMA) (2.55 g, 9.718 mol),
2- met hacryl oxy-y-butyrol actone (2.25
[0074] Imaging the photosensitive composition of this invention on the overcoat is

substantially the same as on a substrate. After images are formed in the radiation
sensitive resist, the substrate will be placed in a plasma-etching environment
comprising oxygen so that the undercoat will be removed in the area unprotected by
the resist. The silicon in the silicon containing monomer unit forms silicon dioxide
when exposed to an oxygen plasma and protects the resist from being etched so

that relief structures can be formed in the undercoat layer.
[0075] After the oxygen plasma step, the substrate carrying the bilayer relief

structure is generally subjected to at least on further treatment step, which changes

the substrate in areas not covered by the bilayer coating. Typically this can be
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59, 14.41 mol),
(3, 5-di hydroxytricyclo[3.3.1.13, 7] dec-1-yl)
woredohaensyl ate (DHVA) (1.72g, 7.20 mmol) and  PCT/US2003/034832
3-(3,5,7,9, 11, 13, 15- hept aet hyl pent acycl o
- [9.5.1.13,915,151' "13] oct a-si | oxan-1-yl ) propyl
implentationyphee dppant, dapasitiony of rosf)er (@tary), on the substrate or an

etchty 3 Chette. T, Y llovis B S RROY orlg Fesist an is
prédictgland thetuddércoht.t hr ee necked round bottom 10 fl ask.

The initiator dinmethyl 2,2'-azobis(2-nethyl propionate)

(0.41g, 1.78 mml) dissolved in THE (2 g) was added
10781 1 el Fré preintRbertith, 168 Byl Blaryes ik provided.
shg@ldebal untersioddr thatOthe Prasdit invEdtiod & A6HIINGted) 20 the examples

Si-0Sl &, ~tCH3 01 Ol CH O/ O3
deggrinadn gj - - - ~- - ~3-~--Si-O -Si CH3 HCOo o0 o ~/
H3C- i~ OS CH3 Conposition % MANPD Tg C

30/ 24/ 32/ 14 10.2 114,347 2.13 120 15 Pol yner Exanpl e
[0677]0080] The mi xture of BEXRERMIENTARI ei ¢ anhydri de

(2.07g, 21.1 mol), allyltrinmethylsilane (2.34 g,

20.47 mol ), X-AdMA (3.84 g, 14.63 mmol) and. 20
Ger?@t"ﬁ'a§WF'E?‘¥ﬁ/IEVP%S!U(?L.f?Sd:,gO'!W'mW indetrahydepfucan (THF), 10

' (18.5 g, 35%solid) in a 100 nL three necked
grér‘@u%%gbttom flask. The initiator 2,2 azobis(2-

met hyl butyronitrile) (Vazo(r) 67) (0.04 g, 0.208 nmol)

o3 P 0 g SR 0 B o ot
fla¥i0eg0pped@iii la RIUNIEAONSEE48 I2mperabusé @robgantd acgas inlet. The
migtz;ﬁ%pvgg %a‘?gél {0 B5° ¢ Whil stifrng, FheSoldfor \r/vlagedjeglagsteg By bubbling N,
into the solution through a syringe needle for 15 minutes. A solution of initiator in
THF was added by syringe and the solution was heated to 65°C for 24 hours under a
N, atmosphere. The reaction mixture was then cooled to room temperature and
added dropwise to pentanes or hexanes (500mi). The solid polymer was isolated by
filtration and washed with pentanes or hexanes (50 mL x 2). After filtration, the solid
was dried at 60°C for 24 h under vacuum. Molecular weights and molecular weight
distributions were measured using a Waters Corp. liquid chromatograph (refractive
index detection, Millennium (GPC V software), equipped with the following Phenogel-
10, 7.8 x 250 mm columns: 10* A, 500 A & 50 A (from Phenomena) and THF eluent.
Thermal decomposition measurements (TGA) were performed using a Perkin-Elmer
thermal gravimetric analyzer. The glass transition temperature (Tg) of the polymer
was measured using a Perkin-Elmer Pyris 1 Differential Scanning Calorimeter at a
heating rate of 20°C/minute. The structure and composition of polymer were
analyzed with a '"H NMR using a Bruker 400 MHz NMR-spectrometer. See Table 1

for analytical data of the polymer examples.
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procedure. Op/ OOSI(CH3)3 )CH2 CH3 f CH2)2
Si-O0Si CH3 0/19/1CH3 03 i--I- OSi-- ~Si-0Of
WO 3104@HB7H3C 0 0O H3Q\ ~, S -0- | ,/CH3 ConposiPCDOS2BE/034832
MNVPDI Tg C 41/28/24/7 11.16 20.387 2.86 >160 5
Pol ymer Exanpl es 3 [0081] The m xture of nononers
[ mal ei ¢ anhydri de (1. 8Pglymeér Examplé)i,
allyltrinmethylsilane (2.11g, 18.45 mmol, X-AdMA (4.41
g, 16.8 nmml) and 10 nethacryl Ethyl - POSS (1.67 g,

4 i i n( v 13 By
06T Vgt o BEpHES, (e By 103 sk ) oy

methaenylate r OALdA)) (2655 go 204 %mmlntﬁmawﬁﬁwloavs{s@utvwactone (2.25

o 1P Lo R SRS Ot Tl el ruffipokife  onwy

(1 \mg usedz.2fhe painidpr wagndr oce3$88 7 831 1063 qb6iHAaétRylpentacyclo

[9 émj%enﬂsalﬁﬁggt%%l%gm%y@/ mrczogylo E?\' ‘?&Br’yé;? EgghacrylEthyl-POSS)

(3.'2%8{ 4187 m%lﬁ' g Rhaifl trMsfer agent 1-dodecanethiol (0.12 g, 0.592 mmol)
were dissolved in THF (28.57 g, 35% solid) in a 100 mL three necked round bottom
flask. The initiator dimethyl 2,2'-azobis(2-methylpropionate) (0.41g, 1.78 mmol)
dissolved in THF (2 g) was added to the mixture at 55°C and was heated to 65°C for

24 hours. The polymer was processed as described in the general procedure.

(0] o O\
2N /CH2
CH, CH3)q
<SI—0—/S|/
/ 0 /—O_c})—/CHs
si O-—Si
—0—f—si

o)
Q

I
@
O

| i TO
HSC\/SI/__O__S,/\/CHs
Composition %Si MW PDI Tg (°C)

30/24/32/14 10.2 14,347 213 120

Polymer Example 2

[0080] The mixture of monomers [maleic anhydride (2.07g, 21.1 mmol),
allyltrimethylsilane (2.34 g, 20.47 mmol), X-AdMA (3.84 g, 14.63 mmol) and
methacrylEthyl-POSS (1.75g, 2.34 mmol] was dissolved in THF (18.5 g, 35% solid)
in a 100 mL three necked round bottom flask. The initiator 2,2’azobis(2-
methylbutyronitrile) (Vazo® 67) (0.04 g, 0.208 mmol) dissolved in THF (2 g) was
added to the mixture at 55°C and was heated to 65°C for 24 hours. No chain



10

15

H3CVSi o-s 1/0 ~CH3 15 35 WD 2004/ 040371
PCT/ US2003/ 034832 conposition %6 MNPDI Tg C
WQ@N03B84B31 5 9. 02 18,225 2.39 >160 Pol yner Exab@l/eS2043/034832
[0082] The m xture of nonomers [mal ei c anhydri de
(1.81g, 18.45 nmol), 5
tra@hferaagmt ovels- osed. 3, Theneoliisneo vead proriesped ag] dSidribedninghe general
gcgjet hacrylate (LMA) (2.01g, 9.06nmol), X-AdMA(2. 38
préc ®7 mmol) and nethacryl Ethyl - POSS (3.38 g, 4.53
mmol] was dissolved in THE (13 g, 40%solid) in a 100
nm. three necked round bottomflask. The initiator
Vazo(r) 67 (04040, |) dissolved in THE (2 g)
' 5C and ated to 65C
O transfer agent was used. The

o) —WesOPr ocessed as.descri bed i g general
procedur e. Os HaH3 CI9I2)2 Q;O-Si O
CH3/ [ | 00-0 Si-2E IS-z44 -0-1-$1
CH3 3TSI |10 0 H3C-Si ¢-°CH3 /ébﬁﬁosn tion %S

MVPD Tg C 3 25/ 10 9.02 113{9(9 122 118 15
ure

Pol ymer Exanpl &~57[ 0083] The $i/X /Saf conomer s
[ X- AdVA (4.6g, 18.5 mmol ), 2k S_o_crr/l oxy- -
hee o/ o
H3C\/SI/—O—SI\/CH3
Composition %Si MW PDI Tg (°C)
4112812417 11.16 20.387 2.86 >160

Polymer Examples 3

[0081] The mixture of monomers [maleic anhydride (1.81g, 18.45 mmol),
allyltrimethylsilane (2.11g, 18.45 mmol, X-AdMA (441 g, 16.8 mmol) and
methacrylEthyl-POSS (1.67 g, 2.34 mmol] was dissolved in THF (18.5 g, 35% solid)
in a 100 mL three necked round bottom flask. The initiator Vazo® 67 (0.04 g, 0.208
mmol) dissolved in THF (2 g) was added to the mixture at 55°C and was heated to
65°C for 24 hours. No chain transfer agent was used. The polymer was processed

as described in the general procedure.

0 0] . o] 0
SI(CH3)3 /\CHZ
<CH3 CHj)y
Si—O0——Si
chy I o
70 o CHa
&Si/ 0-—SI/
HsC/—CI)——/Si-—-O Si__CHs
[o] o]
/
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butyrol actone (4.45 g, 26.2 nmmol ), DHVA (3.41 g, 14.3

mmol ) and net hacryl Ethyl - POSS (7.48 g, 10.0 mmol)]
war@4osrn transfer agent 1-dodecanethiol (0. 1BCTUSIND034832

20 mmol ) were dissolved in THE (35 g) in a 100 nL

three necked round bottom fl ask The initiator

Compasition 2| 96Skazobi| MW net hyIRRlopi|ofea*®) (0. 63g, 3.3

39188823/5di ssoIO@2l i n | 186228 202439403160

PCT/ US2003/ 034832 THE (2 g) was added to the m xture
at 55C and was heated to 65C for 24 hours. The

pol yner was processed Relymerdxamplesdt he general
procedure. 0 0 SCH2 0 o o CH3 CH)2 si- OSl

10§52, by T o lndigees el Al LB, B

(hexah aﬂd-ﬁﬁ'fx%% $trﬁeﬁ1a2@rm5;yalob%nﬂa[[ﬁ/ﬁu@%6/ g s 6 (LMA)
(2. L}ﬂg; 9. 06m|7§gm Xg’E\Jer[@AZZ 3829,09. Oﬁnmrr)ol)aaad methacryIEthyl POSS (3.38 g,

4, q?ﬁﬁg@LWagtdgn%dl ﬁdﬁloggcaﬂegqh oq"/z%gﬂ'qglrﬂ aa\ggg‘ﬁha{hﬁa}e necked round

bthel‘refla:kaﬂ?thinmlatdr Vidio® 34 (0)04 9, ©.4106n1dl) d:hbseleed(in THF (2 g) was
ked round bottom fl as The initiator, Vazo§4
a

ad@@ the mlﬁurﬁrat)fiﬁjps@aﬂv\@as heategto (669 Tor g8 No chain
oS o Y o, T OB SRR b AR i e gonera
proeesiupe.ocessed as described in the general procedure.

/ 0] (0] O\
O CHy

CHj CH2)2
ESI——-O-——SI
@] o CHS/O | Si/ l CH,
HaC (|3 /SI—O—(:)—;}SI GCHj
VSI/—O—SI/\/CH3
Composition %Si MW PDI Tg (°C)
39/26/25/10 9.02 13,904 2.22 118

Polymer Example 5

[0083] The mixture of monomers [X-AdMA (4.63 g, 18.5 mmol), 2-methacryloxy-y-
butyrolactone (4.45 g, 26.2 mmol), DHMA (3.41 g, 14.3 mmol) and methacrylEthyl-
POSS (7.48 g, 10.0 mmol)] and chain transfer agent 1-dodecanethiol (0.19 g, 0.9
mmol) were dissolved in THF (35 g) in a 100 mL three necked round bottom flask.
The initiator dimethyl 2,2'-azobis(2-methylpropionate) (0.63g, 3.3 mmol) dissolved in
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0CH CHBCH)2 Si-OS 0o CRB /1 0/1 CGHB --~
\Si---0Si~ H3CGr---Si-O1-Si CH3 H3C I/ _ 1/ vSi-0O

WEkB4/04B7CH3 37 WD 2004/ 040371 PCT/ US2003/ 034BGRIUSI005/034832
osition %61 MANPD Tg C 29/60/11 8.5 21,284 3.03 1

THF[@%)e”yevrgg%%g% {ngtmgﬁ%r %J;‘n’“are O heBRAGTES C for 24 hours.

The W@e 1\&%@3‘%@#3% a% %e%gﬁHBH)nl ’:clhﬂ‘l neral procedure.

heptaethyltricyclo[7.3.3.15,1
1 pt asi | oxan- 3-yl oxy) di pet hyl si | yl ] pr opyl

01 g, )] and chain transfer
agent 1-dodefanet hi ol 0.592 mmol) o
o THE (28.57 35%solid) in a 100 rn_cH2

d round bot ©6m f® ask. The i tlatorCH2)2
azobi s(2- met hy| pr opi onat e§ (O 413 .78

ed in THE s added to
mshetedﬁae\%ﬁ: i”r

‘g“r 2§ pi t at gn net ha ﬁ"ﬂ' 33_’ . ;and
then procesSed ~as described in thesqggn )erJa%IO S'{)chr:ﬂleadure.
0O o O(H2)3 OO0 H3CI |--CI—I3|O(]‘ﬁS HBC Sim

HaC CHa

\_-Si—O0—Si_

Composition %Si MW PDI Tg (°C)

34/32/30/4 3.7 23,015 2.33

Polymer Examples 6

[0084] The mixture of monomers [LMA (6.43 g, 28.9 mmol), X-AdMA(3.15 g, 12.0
mmol) and methacrylEthyl-POSS (5.40 g, 7.23 mmol] and chain transfer agent 1-
dodecanethiol (0.17 g, 0.8 mmol) were dissolved in THF (34 g) in a 100 mL three
necked round bottom flask. The initiator Vazo® 67 (0.56 g, 2.9 mmol) dissolved in
THF (2 g) was added to the mixture at 55°C and was heated to 65°C for 24 hours.
No chain transfer agent was used. The polymer was processed as described in the

general procedure.

O/ 0 CHz
CHs CHy)y

o ETI-—'O—'——/'TI

CHs O
&Sl/ O—Sl/ ?
HaC ! /Si-—-o T /S| CH3
o] (o]
HsC |/ I/ CHg
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0 | OHCH3 OH3\ ,SI\OO-Si 0 H3CSi- P - CH3

CH3 V Conposition %6 MNPDI Tg C 17/74/9 7.7 19, 700
wWQ@2@53/010316 Pol ynmer Exanpl e 8 [0086] The m xt ur BCD1S2003/034832

nmononers [ X-AdMA (6.73 g, 25.7 nmmol),

2-net hacryl oxy-y- butyrol actone (5.36 ¢ 1.5 mol),

Carapgsitien acild6B80. 16 [gVe. 22 R  adnbg (°C)

29/@0/hécr y| Et|18,6- POSS 217289 g,/ 31034 |mmol )] and chain

transfer agent 1-dodecanethiol 20 (0.19 g, 0.9 mmol)
were dissolved in THE (32 g) in a 100 nL three necked
round 38 WO 2004/ 0403 Pplyrer Examded34832  bot t om
flask. The initiator dinethyl
2,2' -azobi s(2-net hyl propi onate) (0.67g, 3.48 mmol)
[0085]s Theenhixtorel IE hdngineva 2 anldibactydoxtyh ¢etrahstnopyrah &H88 g, 5.17

3y TMREELE? b oolormmadh o by e 0114
AR IS SRR fpracrio
(201, 2268imiDoy] ardHd@in fran3fer ageht 41 Slodaidanethiad (OHMRy) 0.592 mmol)
we5re/disosoilvecchs;1 TIQF (28.57 g, 35% solid) in a 100 mL three necked round bottom
flask. The initiator dimethyl 2,2'-azobis(2-methylpropionate) (0.41g, 1.78 mmol)
dissolved in THF (2 g) was added to the mixture at 55°C and was heated to 65°C for
24 hours. The polymer was precipitated in methanol (125 mL) and then processed
as described in the general procedure.

o]

o /
(Hﬂ?3
0] o= o Hs(;_--lsi\c;}-{3

A CHs

HiC SI\
I O\Si(—-ol-lo—-———\Si/\
o} oH CH,
0 o)
I—O Si
\/ \_I_ oo\s| CHg
Hac\/ \/
Composition %Si MW PDI Tg (°C)
17/74/9 7.7 19,700 2.85 -

Polymer Example 8

[0086] The mixture of monomers [X-AdMA (6.73 g, 25.7 mmol), 2-methacryloxy-y-
butyrolactone (5.36 g, 31.5 mmol), acrylic acid (0.16 g, 2.22 mmol) and
methacrylEthyl-POSS (7.79 g, 10.4 mmol)] and chain transfer agent 1-dodecanethiol
(0.19 g, 0.9 mmol) were dissolved in THF (32 g) in a 100 mL three necked round
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Comosition %5 MNPD Tg 40/1/46/13 10.4 121,284 3.03
115 Polynmer Exanple 9 10 [0087] The m xture of
wWOoremwaowr33l [ X- AdMA (9.43 g, 35.9 mol ), PCT/US2003/034832
2- met hacryl oxy-y- butyrol actone (11.20 g, 65.8 nmol),
acrylic acid (0.44 g, 6.11 nmol) and )
botiemhflaslk:| Ehayinitatss digmedwl 2,2 azobig@omethpi@piongte) (0.679, 3.48

transfe e - dode i.ql 34 elgo
e BRsPleBM Bt (S HETEEsHg5 e the i 255 L R g heated to
6504621 hawpst oThéd IpaskmerTwasi gretipitated ihi mettthetiol (400 mL) and then
2,2' -azobi s(2-nmet hyl propi onate) (1.15 g, 6.0 mol)
progessed ae despripegin thegenaial Ri@gedUf® the ni xture at 55C
and was heated to 65C for 21 hours. The pol yjrer was
[ m.) and then ssed
cedure. 39
2004/ Q040371 PCT/US2003/034832 OO OHo0 OO CH3
i - ®Y 0| 1CH C/ 0/ 0 09,
CH3 H3C I/ _ 1/ | i3
Tg C 33456/ 9 £Ho-
1- Pol yner Ex 5 [ 0088)o H m xture

( 5 [ XAAMA (4. 22 ) ¢ | ] cn,
2-mety @ oxy-y- butyrola (Tg&(-g%o%{%ol ),
acryl/ic acid (0.19 g, 2.64 mol) a@g—|—31—o—|—31\/cu3
met hacryl Et hyl - POSS (6.04 g, 8.1 m’?ol?/(}/ an /déhai n
HaG
N

transfer agent 1-dodecanet hi ol

sC_Si—o0—=si_,CHa

Composition %Si MW PDI Tg (°C)

40/1/46/13 10.4 21,284 3.03 115

Polymer Example 9

[0087] The mixture of monomers [X-AdMA (9.43 g, 35.9 mmol), 2-methacryloxy-y-
butyrolactone (11.20 g, 65.8 mmol), acrylic acid (0.44 g, 6.11 mmol) and
methacrylEthyl-POSS (8.97 g, 12.0 mmol)] and chain transfer agent 1-dodecanethiol
(0.34 g, 1.7 mmol) were dissolved in THF (50 g) in a 100 mL three necked round
bottom flask. The initiator dimethyl 2,2'-azobis(2-methylpropionate) (1.15 g, 6.0
mmol) dissolved in THF (3 g) was added to the mixture at 55°C and was heated to
65°C for 21 hours. The polymer was precipitated in methanol (700 mL) and then

processed as described in the general procedure.
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(0.16 g, 0.9 Mol ) were dissolved in THE (27 g) and
MEK (5 g) in a 100 nL three necked round bottom
wo b@sgl403The initiator di nethyl PCT/US2003/034832
2,2' -azobi s(2-met hyl propi onate) 10 (0.52 g, 2.7 mol)
di ssolved in THE (1 g) was added to the m xture at 55C

and s heated;to 65C for 22 hours. The palymer, was

pr ecipi ed i an m-) and the rocessed
as desgcribed injthe general procedure. O OO 0oo
o\ CCI—g K O09-0S CH3 0/ 16 ol / O

| 3 gCSi-21-0Si-~oF~ -9 -0-{Si CH3 H3C 0 Q/onDO0
H3CV/ @ Corn osition [%6i MVPD Ig (O (ch,,

33/3/50044 11.3 119, 380 2. 43133 .40 W 2004/ 040371
PCT/ U§2003] 034832 _Pol ymex Bx3ipl e 14 [P0 TThe

m xt urke monomer s [ X- Ad .52 g 8.9 mplg) f
2-rre

| oxy-y- butyrol actone (4.55 gL °28-8 rgol ),
%‘9}'?@_ o

acrylic acid (0.61 g, 8.5 nmol) antc S/
met hacryl Et hyl - PSS (6.52 g, 8.7 moll)] and/chain

transfer agent 1-dodecanethiol (0™fQs—0—6ufibl) were
dissolved in THE (28 g) and MEK (5 g) in a 100 nlL

Conpasitiomec ik 86Sk ound MW t om 1 PRIk | Ti6b(CCAi { i at or

33Hi/580hyl 2 3.0 azobi|s(R70t hyPBDpilenate) | (0.63 g, 3.3

mol ) dissolved in THE (1 g) was added to the m xture
at 55C and was heat eci:to 65%{or éz ours. The

pol ymer was preci pi t atRRIYmerfexampig 19900 nL) 10 and
then processed as described in the general procedure.

[od8d? it Fixire oF Hofbhers [XAdMA (4.22 g, 16.1 mmol), 2-methacryloxy-y-
butyrolactone (4.58 g, 26.9 mmol), acrylic acid (0.19 g, 2.64 mmol) and
methacrylEthyl-POSS (6.04 g, 8.1 mmol)] and chain transfer agent 1-dodecanethiol
(0.16 g, 0.9 mmol) were dissolved in THF (27 g) and MEK (5 g) in a 100 mL three
necked round bottom flask. The initiator dimethy! 2,2'-azobis(2-methylpropionate)
(0.52 g, 2.7 mmol) dissolved in THF (1 g) was added to the mixture at 55°C and was
heated to 65°C for 22 hours. The polymer was precipitated in methanol (500 mL)
and then processed as described in the general procedure.

Composition %Si MW PDI Tg (°C)

33/3/50/14 11.3 19,380 243 1133
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CH3 CH2)a OSi-OSi CH3 0/19/1CH / Si--~~-O0Si -~
H3Cr-f Sf-O-~--Si CH3 Op O0v H3CVS- OSj -1/ CH3
wW@0posi3ri on %6 MV PDI Tg (C) 27/ 13/ 47/ 13 11.BCT/R&E2003/{734832
2.58 132 15 Polynmer Exanple 12 [0090] The m xture of

nmonomers [ X- AdMA (3. 36 12. 8 mmol )
2-met hacryl oxy-y- but ¥ |°g!"§@f<§¥@"(ﬂ|95f4‘ g, 26.7 mol),
4-12-(1,1,1, 3, 3, 3- hexaf | uoro- 2- hydr oxy) -

S AR T A ——

asatns 4 g micoet ke Lo 601 bgermn
methacedEtad fé@SSd@ré? BoBt oﬁ‘i"f‘@lé]sfknd ‘Fhé'nl transfar ggent 1-dodecanethiol

O 30 Y o) St AR aE T I DS SRRELL P40, o e
necked &illlrmh V\gom?df}ﬁlaztég g‘ htao"ﬁfaLIJbr; g(l)rgémyhm sazobﬁa{?gpéﬂllymropionate)
0255 et DOSARATT 7] LRCOC DA%, PEEELR STESH e
helﬁgtt@%f‘aﬁé h%h%g/e@lyhfel p%lﬂé'n@r%e% Qoé?c S&}eﬂé@ iiRe®ahad(c(900 mL)

anéithed preiceSsed as descHia in the/ geberal IBed@enposi ti on ¥Si
MN PDI Tg C

Composition %Si MW PDI Tg (°C)

27/13/47/13 11.5 24,947 258 [132

Polymer Example 12

[0090] The mixture of monomers [X-AdMA (3.36 g, 12.8 mmol), 2-methacryloxy-y-
butyrolactone (4.54 g, 26.7 mmol), 4-[2-(1,1,1,3,3,3-hexafluoro-2-hydroxy)-
propyllstyrene (0.97 g, 3.6 mmol) and methacrylEthyl-POSS (6.13 g, 8.2 mmol)] and
chain transfer agent 1-dodecanethiol (0.19 g, 0.9 mmol) were dissolved in THF (28
g) and MEK (5 g) in a 100 mL three necked round bottom flask. The initiator dimethyl
2,2'-azobis(2-methylpropionate) (0.62 g, 3.2 mmol) dissolved in THF (2 g) was added
to the mixture at 55°C and was heated to 65°C for 22 hours. The polymer was
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27/ 6/ 54/ 13 10.6 119,928 2.72 144 5 Pol ynmer Exanple 13

[0091] The m xture of nonomers [ X-AdMA (3.50 g, 13.3
wonwi)4032t met hacryl oxy-y- butyrol actone (4.75 BCT/R$2003/034832

nmol ), 4-hydroxystyrene (0.46 g, 3.8 mmol ) and

met hacryl Et hyl -POSS (6.36 g, 8.5 nmol )] and chain
precipiiatdcein aupthand- @60enhhentitben ocesserl g5 desgribeslin the general

were dissolved in THE (33 g) and MEK (5 g) in a 100 nL
ProcRALES- necked round bottom flask. The initiator

di met hyl 2, 2' -azobi s(2-neft hyl propi onate) (0.62 g, 3.2
mol i ol veq | THE s added to ture
at 55C and was _heat ed to 65C for 22 hours. [The

polés @®as pretciyitated An nmethanol (2 L) t hen

processed as ¢ | bedOT'n t gener al pro@edur&CHO (ONO)
0o/ 0 HO / Si - siO‘3/I/Ic}%/2
Si O Si -t S O 4- - S 0_® H3CTH/ / 1/072vsi
O Sim 42CH0 2004K040371 PCT/ US2063£034832
Com o 96 OMV PDI Tg o/ 5/ 584k 114, 120, 711

2.84 ymer Exanple 14 5 [0092] séek it-dr'e of
mononers [mal ei ¢ anhydride (25. 68Hamﬁ%ﬁ“§

al lyltrimethylsilane (29.92 g, 26.2nmwl), {9
tert-butylacrylate (32.54 g, 25.4 - i/\/CHs

met hacryl Et hyl - POSS (11.86g, 1.6 nmol)] was di ssol ved

Cdmbosifier 150 ogsi 40%|9alv d) PDI | Tg (°C)

2716/54/13 10.6 19,928 2.72 1144

Polymer Example 13

[0091] The mixture of monomers [X-AdMA (3.50 g, 13.3 mmol), 2-methacryloxy-y-
butyrolactone (4.75 g, 27.9 mmol), 4-hydroxystyrene (0.46 g, 3.8 mmol) and
methacrylEthyl-POSS (6.36 g, 8.5 mmot)] and chain transfer agent 1-dodecanethiol
(0.18 g, 0.9 mmol) were dissolved in THF (33 g) and MEK (5 g) in a 100 mL three
necked round bottom flask. The initiator dimethyl 2,2'-azobis(2-methylpropionate)
(0.62 g, 3.2 mmol) dissolved in THF (1 g) was added to the mixture at 55°C and was
heated to 65°C for 22 hours. The polymer was precipitated in methanol (2 L) and

then processed as described in the general procedure.
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in a 500 nL three necked round bottom fl ask. The
initiator VAZOO 67 (0.503 g, 2.61 mmol) dissolved in
waki4023g) was added to the mi xture at 55C andP@EES2003/034832
heated to 10 65C for 24 h. The reaction m xture was
then_coole to roomtitenperature and the ol vent was

Campasitiah und&SivacudWrhe solRR pdl KgEC)was triturat ed

2915/52/1300m |dfl.4 hexgr&s71br 12B84nd filtered. The

process was repeated tw ce to renove residual
nmononers. After filtration, the solid was dried at 60C
for 24 h under vacuum 0 0/ CHZ OO O S (C~1 "3)30
OC(C 3)3 CH, SCH2PolymeoEyamplazid/1 P /1 CH3 OO
Si-1-0Si- ar-}--Si-0--Si~/CH3 HCOO H3Q/ I/ O
| ~CH, Conposition %6 MNPD Tg C 37/31/30/2 10.9
[0094], GP3 Znikburdlbf %n%éf@el[mﬁl@@péﬁhyﬂcﬁideoQ?S]GSTf% O26.2 mmol),

nmononer i c anhydride (24

allh"ﬁ?sﬁ?tﬁ@ﬁ%w GO, Gohoranphnte -Sgty@sré},atézgsz)gmé 35.4mmol) and
mefFBGAEIEPORE FasgrtBptent s MRedvBltn THE (159 9, 40% solid

in &r500HAL (A&R geckdédosal ibbtiom flask. S0 initiatdrERZO®& 872d(0.503 g, 2.61
round bottom f]ask. The injtiator VAZOO 67 . 480 %V
b ?nd as heated to

mmol) glissewefpry ok G4@:was refled3pohs HBdsat

i t ' r
oS4 L Jh By R BILE VS0 Erifordife ana e
solveat ems adnmewedeswtarbetuum. Adieysalid polgmer avasitrit@rabedCiiith 300mi of
hexanes for 1 h and filtered. The process was repeated twice to remove residual

monomers. After filiration, the solid was dried at 60°C for 24 h under vacuum.

= 1 by
(o] O\

— / CHy,

o7 o 0 Si(CH;)3© OC(CH);  on, 4

CH CHy)y
jSi-———O-——-Sl
CHa/O s L on,
Si-—-1—0——-S|
Hac/"l——/Si——-O /Sl\/CHg
Vi
H3C\/Si/———O—SI/\/CH3

Composition %Si MW PDI Tg (°C)
37/31/30/2 10.9 10,023 2.15 111

Polymer Example 15

[0093] The mixture of monomers [maleic anhydride (24.47 g, 25.0 mmol)
allyltrimethylsilane (28.52 g, 25.0 mmol) tert-butylacrylate (30.05 g, 234 mmol) and
methacrylEthyl-POSS (16.96 g, 2.3 mmol)] was dissolved in THF (150 g, 40% solid)
in a 500 mL three necked round bottom flask. The initiator VAZO® 67 (0.480 g, 2.49
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O- OO SI(CH3)30 OC(CH3)3 KCH, SsH2)2 si-OSi CH3 0/1
0/1CcH 0/ 03 sl--f -OS H3CG-O-~sl CH3 H3C I/ [
WO 2004/08371/ vsi-o0 sly Conposition %6 MNVN PDI AQI/5903034832
39/29/29/3 12.1 11,245 2.34 110 5 Pol yner Exanple 16

[0094] The m xture of nononers gmal ei c anh

mmEDISRolye 15 THm{A0) wassidad {7 1ha Wty 81 base apstwas, heated to

ol | - | :

65819 24y TEBRTLERS bl shu R fedctibplindiaiher EXBple 14
di ssolved in THE (150 g, 40%solid) in a 500 nL three
necked round bottom flask. The initiator VAZQ(r) 67
(0.458 g, 2.38 mmol) dissolved in THE (2 ¢ added
tq the myxtu ted to 65C'fjor 24 h.

rocessed as] described in Pol yner

OO0 Si(CH3)3 o 3

1 CH 003si--1 Jch

HaC i/ / CH,

sC_ Si—o0—si_,

Composition %Si MW PDI Tg (°C)
39/29/29/3 12.1 11,245 234 | 110

Polymer Example 16

[0094] The mixture of monomers [maleic anhydride (23.38 g, 23.8 mmol),
10 allyltrimethylsilane (27.24 g, 23.8 mmol), tert-butylacrylate (27.78 g, 21.7mmol) and
methacrylEthyl-POSS (21.60 g, 2.9 mmol)] was dissolved in THF (150 g, 40% solid) .
in a 500 mL three necked round bottom flask. The initiator VAZO® 67 (0.458 g, 2.38
mmol) dissolved in THF (2 g) was added to the mixture at 55°C and was heated to

65°C for 24 h. The polymer was processed as described in Polymer Example 14.

o\t‘/i:\

— / /CH2
oF o O Si(CH,);© OC(CHy)3  cn, Joha)

15
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44 WO 2004/ 040371 PCT/ US2003/ 034832 Conposition %S

MWV PDI Tg C 40/29/27/4 13.0 110,069 2.15 109 Pol yner
waE@aphs71l7 [ 0095] The mi xture of nononers [ mal BET/US2003/034832

anhydride (22.38 g, 22.8 mmol), 5

allyltrinmethylsilane (26.06 8 nmol ),
Comgpsitiont yI h%Si at el M 71 g PBh 1| kgt ) And

40/800F4kr yI Bt 1%10- POSE1008986 152.13. 5/ 4881 )] lwas di ssol ved

in THE (150 g, 40%solid) in a 500 nL three neck
round bottom flask, The ipitia or VAZQ(r) 67 (0.439 g,
2.28 mml) di ssoleﬁb’mﬁrg was added to the
m xture at 55C and was heat ed to 65C for 24 h. The
pol ymer was processed as described in Polyner Exanple
[00958] Tie Ontiddre / oD mo&o(‘r@mS) $oately CahyiridsH3(22.38) g, 22.8  mmoil),

allygrlm%laylislfécrgg@% @_@ %}'8 : (?rt-gH%J&(i:ry%}@ @ y%& (28 1rgmol) and

meﬁ%&@éﬁ% fd@s&zé%al 633 n%ol)}QvasD&lsyméd anemﬁ e15chg, 40% solid)

m xture of nononers [I_ mal ei ¢ anh
in & zooaeLghrezlneckTmr)d botigmafilask: men@ttﬁmrsvﬁa@@ 675(®439 g, 2.28

mnﬁc@ ﬁggp th Tl-tllgc(%&q&%é %gﬁéb %‘?B& ?ﬁ’xﬁ?? &%56% v@a@?eated to

659 ot K. IfHe ol ﬂf@t@vﬁéd pcessed as Yecribed i RelynarExample 14.
round bottomf ask The initiator VAZQ(r) 67 (0. 421 g,

2.18 mol) dissolved in THE (2 g) was adde
tugj ;;(\a[‘?a\s heaﬁ@?\
o OC(CHy)s

Si(CHy), © & CH?)z
SI——O—SI
Ot © /O(L CH
Si O——38i
Si—0 Si_ CHy
HaC o g o o/ ~
H3C\/ii/—0————li/\/CH
Composition %Si MW PDI Tg (°C)
42/26/26/5 13.8 13,146 269 [110

Polymer Example 18

[0096] The mixture of monomers [maleic anhydride (21.46 g, 21.9 mmol),
allyltrimethylsilane (25.01 g, 21.9mmol), tert-butylacrylate (23.8g, 18.6mmol) and
methacrylEthyl-POSS (29.73 g, 4.0 mmol)] was dissolved in THF (130 g, 40% solid)
in a 500 mL three neck round bottom flask. The initiator VAZO® 67 (0.421 g, 2.18
mmol) dissolved in THF (2 g) was added to the mixture at 55°C and was heated to
65°C for 24 h. The polymer was processed as described in Polymer Example 14.
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65C for 24 h. The polymer was processed as descri bed
in Polymer Exanple 14. 45 WO 2004/ 040371

w8003/ 034832 0 0 CHZ Q Si (CH3) 30 OC( CH3PGI/A8R1483/034832
SCH2)2 SI-OSi C' 0/ 101 CH/ O/ 3

Si-f-OSi-q H3C/ 7Si - O- +- Si uCH3 H3C | ~ /
M PDI

_ (1 /3

Tg C 38/30/2/6,14.6
19 5 [0097] e
ydrirde (20.61 g|, 21.0

"SI OS m Comwosition %5i
114 518 3,34 108 PIyrrer

[1yltrijpethylsilane|(24.02 g, 21.0 .
Sl g,417.2 mmol ) and “CH,
, )1 as di ved
Ofn TH¥ (150 g, 40%§&$ﬁﬂ9 in a 56 tdﬂ'}r{vge netk L

round bottom flask. The initiator VAZQ( 87 ¢D. 404 g,
2.1 mol) dissolved in THE (2 Q) vvas\ad edt/ Pee

m xture at 55C and was heated to 10 6b" h,, The
pol ymer was processed as described iq /séxaﬁpl e

14.” 0 0 CH, Q Q Q Si (CH3) 30 OC(CI-OS@;?AJ 2)
SI\/3

Si-OSI CH3 01 Ol CH/ 003 S"q.
H3CcH -Si-O1-SI CH3 OD Q0
Composition %Si MW PDI Tg (°C)
38/30/27/6 14.6 14,518 3.34 108

Polymer Example 19

[0097] The mixture of monomers [maleic anhydride (20.61 g , 21.0 mmol),
allyltrimethylsilane (24.02 g, 21.0 mmol), tert-butylacrylate (22.04 g, 17.2 mmol) and
methacrylEthyl-POSS (33.32 g, 4.5 mmol)] was dissolved in THF (150 g, 40% solid)
in a 500 mL three neck round bottom flask. The initiator VAZO® 67 (0.404 g, 2.1
mmol) dissolved in THF (2 g) was added to the mixture at 55°C and was heated to

65°C for 24 h. The polymer was processed as described in Polymer Example 14.

0% o o7 oc(cHy

/
Si(CHs)a CHy CHa)
jSi——-O-—/SI/
CH, O Ol ch,
S Yod?
g 0/S|—o 1 O/SI\’CH;,
wo W o U on
Composition %Si MW PDI Tg (°C)
39/30/23/7 15.5 15,104 3.34 [ 110
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H3C~S~ O iCH3 Corn osition %61 MANPD Tg C

39/30/23/7 15.5 15,104 3.34 110 15 46 WD 2004/ 040371
w8003/ 034832 Formnul ati on Exanpl e 1 ( PhoPOF/8S1083/034832

Conposition) [0098] A photoresist conposition was

prepared by adding of Polynmer Exanple 1 (7.25209),

t ol uenedi [Freamylationdexample: 1 (PhotoresistRemposition) PAG

(TDPS PFCS, 5 0.409),

[00b8 Niqphb&h‘egtﬁ@bohﬁbdkrﬁﬁmmc?ﬁéparfl (b@&ﬂdrﬁg&ﬁ Bolyaser Example 1
uencher and_propyl ene col. net er _ac
. Em)ato usmedi ey oI trerponanssL gt AGYy GDPS PFOS,

045, B G Ia st A ETIOR | 503 G513 idner and
pqu}):lyitﬁrw glytst metmp ctheri acetates WE%@Z@:@E g&i@rsr@plmént_ The resulting
migaFq Wa TG Liceh ih & n%ﬂf%@@ﬁer”ﬁ‘éb‘éf‘e”%'. a0g)

1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (DBU, 0.03 g) as
quencher and propyl ene gl ycol met hyl ether acetate
(PGVEA, 9F @dnglation Exampie 2 (Photoresist comppositionkt ur e
was filtered through a 0.1 m PTFE filter. Formul ation

[0699} 'R ghotoreBle thgsosifiort EROPidpaped Hy0d&@h Aof Polymer Example 2

hotoresr st conposition was prepared by ad %
(7. Qﬁﬂgheﬁolmﬁmr'@rgls@f@n(wnzgq@yorooctanesulfonate AG (TDPS PFOS,

d Sl | £01HEReF EhdOTBRRS 2n5es! (9N fihcher and
0 4R BEBDAT) G

prdpylerié gkbi m&hyﬂ[&hér Btetate cPGHMEA, (F2705 ) a33sglyerts The resulting
guencher and %/I ene glycol nethyl ether acetate

mixe@/mas fdj:grqﬂo'trgyug adhl wemt PTHRdilteesul t i ng m xture
was filtered through a 0.1 mPTFE filter.

F I l

A phot or eof QML FXREP a&éﬁroé‘saésﬁgpﬁérip@%%ﬁﬁ””

Pol yner Exarrpl e 4 (7.2529), toluenedi phenyl sfub rr]E
low]fAmorﬁﬁsémw%m aigsnerepanes byiraddinggo 5fymer xample 3

(7 355 @t&iﬁﬁm@ﬁ%d ﬁl&ofd&térﬁ%f%‘thfoﬁ @3 m&GagrDPs PFOS,

q&Reher- an I 'ene yco er acetate
0.40HVEAS-Giazabicyglofis4 Hpundat:7-efibe (D&lrl t0.09 g)i »asurguencher and

prc\),\play?eheI Ig}yco’lsmet &Ioe%ﬁgr %cgfa%e nb;gﬁl%.&,léztgé 'g) as solvent. The resulting
mixture was filtered through a 0.1 um PTFE filter.

Formulation Example 4 (Photoresist composition)

[0101] A photoresist composition was prepared by adding of Polymer Example 4
(7.2529g), toluenediphenylsulfonium perfluoro octanesulfonate PAG (TDPS PFOS,
0.40g), 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU, 0.03 g) as quencher and
propylene glycol methyl ether acetate (PGMEA, 92.05 g) as solvent. The resulting
mixture was filtered through a 0.1 um PTFE filter.

Formulation Example 5 (Photoresist composition)

[0102] A photoresist composition was prepared by adding of Polymer Example 4
(8.41 g), tris-tert-butyl phenylsulfonium nonaflate (TTBPS Nonaflate, 0.95g), 1,8-
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Formul ati on Exanple 5 (Photoresist conposition) 35
[0102] A photoresist conposition was prepared by
waodaingsof Pol ymer Exanple 4 (8.41 g), tris-tRCT/UBMNYD34832
phenyl sul f oni um nonaf |l ate (TTBPS Nonafl ate, 0.959),
- 1,8- 47 WD 2004/040371 PCT/ U 00)3/ 034832
dlazab@zalb[fow]wp@%hﬁn%&@BU?-%&E g)DBE, AéenPhegangd propylene glycol

e Ine ; ,
e HGIEASAL MR8 4S8 sl hERsnsonhe s fere
throligh 6€0.¢um tPTEEdited 0. 1 m PTFE filter. 5 Formul ation

Exanpl e 6 (Photoresist conposition) [0103] A
phot or esi st conposition was prepared by addi ng of

Pol yner ) _
perfl uor?‘oc gﬁags%u Fgﬁétﬁﬂg?&g@%&%&%%%gmfﬁ%gfm um

R A ey P R P PPy e 5
(7.2\%5 i He‘e%%gg%@wmﬁfoﬁmnveﬁérﬂuaﬂmeoc@mbwmtenmmr('éDPs PFOS,

_ through a 0.1 pm PTEE filter. Fornul ati
0.4Ran|GedizaBieyclol4 0dandashese | BV 0081 8 quencher and

propyipyman ol il ane} 7C3iedSS (BRI N 08 165 SBveht, The resulting
mixﬁﬁéWa}sOﬁlﬁere@tmthla‘@nqu PREE(flePS PFOS, 0. 40g),
1, 8-di azabi cycl o[ 5. 4. 0J undec-7-ene (DBU, 0.03 g) as

?lFJ)enchergand propyl enle gl ycol nethyl ether acetate
] . - t . :
a1+ oF oA R PR o gy
or mul at : 4
1R iR g foh oS Sl B LTI fE PP Boamote 6
(7.2??%,{*5@ éhs?}l" Oitﬁﬁzﬁéﬁflubﬂi yReRftispifenstes PAGNITORS PFOS,

uoro octan nat e PAG (TDPS PFCS, 25 0.40g9),
0.40g)8- di &dlEzabioycin]5 4M]ohdectéere efBYDRY0%0. 93 83 ggencher and

SR Ry B AL B 938 T esun
mi,@%n\xﬁgen@é,?q thiSURME 081 Gml PTFRTHikerf i | ter. Formul ation

9 (Photoresist conposition) 30 [0106] A
phot or esi st conposition was prepared by addi ng of

per t1'wor o EsttieBan(iAmBr A & foliRSRLAuELSHI " U
[0105] A photoresist composition was prepared by adding of Polymer Example 7
(7.252g), toluenediphenylsulfonium perfluoro octanesulfonate PAG (TDPS PFOS,
0.40g), 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU, 0.03 g) as quencher and
propylene glycol methyl ether acetate (PGMEA, 92.05 g) as solvent. The resulting

mixture was filtered through a 0.1 pm PTFE filter.

Formulation Example 9 (Photoresist composition)

[0106] A photoresist composition was prepared by adding of Polymer Example 8
(7.252g), toluenediphenylsulfonium perfluoro octanesulfonate PAG (TDPS PFOS,
0.40g), 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU, 0.03 g) as quencher and
propylene glycol methyl ether acetate (PGMEA, 92.05 g) as solvent. The resuiting
mixture was filtered through a 0.1 um PTFE filter.
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0.40g), 1, 8-di azabicyclo[5.4.0]undec-7-ene (DBU, 0.03

g) as quencher and propylene glycol nethyl ether
waeesats7( PGVEA, 92.05 g) as solvent. The resuPCT/N§003634832

m xture was filtered through a 0.1 pm PTFE filter. 48

WD 2004/ 040371 PCT/ US2003/ 034832 Formul ati on Exanpl e

10 (Photoresist conposition) [0107] A photoresi st

o5 7. BB R R RA T AR ie EOHIRSIBORT™ ©

l°1%9@3§%§92m85§£?:85ﬁ\0%@ t&%upﬁaggr%ba@ Biedcing of Bylver Example 9
%@Iﬁeﬁédngh@h?l@ﬁlf@ﬁi@nﬂ|plé@ﬂﬂor6%ch¥he§llfbwét@®¢\@t €TDPS PFOS,

as solvent. The resultin m xt ure

04\6)3&; 1 Btobaabw;yﬂiq[ﬁgqqomndeg-memen:@But@rO 1@) as quencher and

pro[pd%g%] &&E@%Eﬁﬁ@%ﬂ%rl%%éﬁg% (ﬁGﬁﬂE&a g%oqg)nga% ent. The resulting

mixaded Wes Hfte2e fhi’@ﬁqlﬁém ufh FOTFE filgb29) |

t ol uenedi phenyl sul f oni um perfl uoro octanesul fonate PAG
(TDPS PFCS, 0.409)

uenchor ER *t%a{s?'a%ﬁ%ﬁ%@eﬁ@ﬁ&ﬁﬁéﬁg*’%ﬁﬁﬂﬁbﬁat e

(04083 A Pheteiasist RPGRGRILANOWES jAreREEd by PERNGE! Polymer Example 10
(7. ggélgg;]té‘&'eﬂgd@ﬁ isﬁ fé"i‘é‘%g’%. t Icgg'ﬁggﬁg%@ra&é PAG (TDPS PFOS,
0.48dli n’g8€dlafaﬂ|wrém[58kalqﬂdecmené7(IBQQ) 0.03 9) as quencher and

prot(p%lgus%n I@ﬁhe%yju' fé)rmagé?apeer(géﬁég %&t(%] 9 lé\lsfsoo venet %‘e resulting
mixtufs @h@?lﬁ@fé&b’@é&[@w ﬁ d)l Etﬂﬁjqfl'lgE @her.(DBU, 0.03 g) as
er an pT O

quenc pyl ene gl ycol nethyl ether acetate
(PGVEA, 92.05 g) as solvent. The resulting mxture
was filtered through a 0.1 m PTFE filter. Formul ation
Exanpl e 13 (Photoresi st conposition) 30 [0110] A
phot or esi st conposi tion was frepared by addi ng,_ of
Pol ymer EXetpiudation Exampleyl2 (Riptiesasist seapositiondni um
perfluoro octanesul fonate PAG (TDPS PFCS, 0.409),
[010% Nipanbiadfes&st lcofriposit@huwds Erépanee hYDRAdiIrg 68 P@)ymer Example 11

(7 B A5 spegipr BV BURIwE Rt peaDpRHgate: HA G 6TDPS PFOS,
0.4, f’i,@cﬁé%éﬂl@%@i‘ﬂﬁn@e& e FEDBU t €9.033%)4%s quencher and
propylene glycol methyl ether acetate (PGMEA, 92.05 g) as solvent. The resulting

mixture was filtered through a 0.1 um PTFE filter.

Formulation Example 13 (Photoresist composition)

[0110] A photoresist composition was prepared by adding of Polymer Example 12
(7.252g), toluenediphenylsulfonium perfluoro octanesulfonate PAG (TDPS PFOS,
0.40g), 1,8-diazabicyclo[5.4.0]lundec-7-ene (DBU, 0.03 g) as quencher and
propylene glycol methyl ether acetate (PGMEA, 92.05 g) as solvent. The resulting
mixture was filtered through a 0.1 um PTFE filter.
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WD 2004/ 040371 PCT/ US2003/ 034832 Formul ati on Exanpl e

14 (Photoresist conposition) [0111] A photoresist
W@ oipo%137i on was prepared by addi ng of Pol ynmer PERERNE034832

13 (7.252g), toluenedi phenyl sul fonium perfluoro

oct anesul fonate PAG (TDPS PFOS, 5 0.40g9),

1, 8- di azaFocyuilafién £xGinoplectsd OPMresjslthommslgpnaS

guencher and propyl ene glycol nmethyl ether acetate
[01{FAFEDhoRAeSit @bms&wnvwag préparedeisy ladidirg ofrPolymer Example 13

waS filtered through a 0.1 m PTFE filter, For A ti 'PB
(7. Eﬁa@bpnélume(imh‘@mlsyb‘p@wntmﬂmrpu getpneg it qnﬁﬁ‘l & (tbps PFos,

o4 L Sy BIRGR LIRS BHEPIORY, 0 09500 . quencher and

‘prcirﬁjllédnglycobtrm’ole;ﬂLéthenat:etat%ACiRGTmE& PR g) Gisosdlyent. The resulting

8-di azabi cycl o[ 5. 4. 0] undec- e (DBU, 0.0058 g) as
ml&ué@}mérf"tﬁfﬁgtkﬁpéﬁ@la C-B'I: r%@?hyl et her acetate

(PGVEA, 25.22 g) as sol vent The resulting 15 m xture

Ecarpl ¢ 16 AEBRBRGRplh I8 (Phbirss{si pspRgditiath o
photore3|st conposi tion was prepared by adding of 7.44
[of 0%3 ﬁSH HFerSIJtr&Jm EﬁildWasEP?éﬂ%iréd W alding 6f %Iymer Example 2

phenyl sul f oni um | uor ooct'anesulf onat e
(3.BAG ’rpmahsdtpt@)/lsmfoomng @erﬂuorooctanesulfonate PAG (TDPS PFOS,

oSSR BUHET o255 0880 SO Gencher e

préfRAAYYROA nEth(l &thephicatdie PIRBRIEA, 325.2R1g)ead solVeet. The resulting
resulting mxture was filtered through a 0.1 m Teflon

mikiure avas fiered throlghieo® 1moanl EETHel.Phot or esi st

e e e

Exanpl e 15, 0.52 g of tol uenedi phenyl sul foni um
[Ofﬁgflgl e gg@k@f‘@éh’ig %ﬂ@h%a?ﬁ #aT&E’% Whg 097%4 g d¥fpolymer from

Icyclo 4. O}un ec-7-ene

Pajymec Exangpiel 148 (1)521 b ;b@lugyed;pbe@ylwlmmm h@nﬂugm@anesulfonate

Ao TRBat (wrigSh Hlh 8,20 sl TREADIERES R (0BY) as

qu};ﬁf:heﬁaﬁd ubey g d'_fo lahé jlydox arathyl dtRef Rbstats qFIGVIEA) and 42.0 g
conposi tion) 2004/040371 PCT/ US2003/ 034832
of 2-heptanone as solvent The resulting mixture was filtered through a 0.1 pm

Teflon filter.

Formulation Example 17 (Photoresist composition)

[0114] A photoresist composition was prepared by adding of 7.44 g of polymer from
Polymer Example 15, 0.52 g of toluenediphenylsulfonium perfluorooctanesulfonate
PAG (TDPS PFOS), 0.04 g of 1,8-diazabicyclo[5.4.0lundec-7-ene (DBU) as
quencher and 42.0 g of propylene glycol methyl ether acetate (PGMEA) and 42.0 g
of 2-heptanone as solvent. The resulting mixture was filtered through a 0.1 pm
Teflon filter.

Formulation Example 18 (Photoresist composition)
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[0115] A photoresist conposition was prepared by

adding of 7.44 g of polynmer from Polyner Exanple 16,
w@2®2/0¢p30f t ol uenedi phenyl sul f oni um PCT/US2003/034832

per fl uorooct anesul fonate PAG (TDPS PFCS), 0.04 g of

1, 8-di azabi cycl o[ 5. 4. O] undec-7-ene (DBU) as 5 quencher

and 42.0 g of propylene glycol nethyl ether acetate
[011BEEDoterebigtcdingositibn Xalsqpepamtebyaddivigveii.44thef polymer from

PobrdexaTRBIAmif apiasnd sl ARH DB iPheH R BpaLpdiperfiiorSctaRBsulfonte
n@wi 0ol 18] Q2 ibydlo[6 AU Rk s (DBU

PA‘|c€)§r)e ar e%l g’;i/rbasdi Rg&o?‘? 794498%%ﬁ?@&[?%mwgﬁjﬁn§r (DBU) as

québairgslamd142.0@ 62prppylerteoyiyevledetityt ainesddetateu fPGMEA) and 42.0 g
erfl uorooct anesul fonate PAG (TDRPS PFQS)... 0. 04 a9 of

of Pheripaoi s, Soupstal B¢ dasuing BRETEHES ftered fefdh a 0.1 um

Te i 0 g of propylene glycol nmethyl ether acetate

) and 42.0 g 15 of 2-heptanone as sol vent. The
resulting mxture was filtered through a 0.1 m Teflon

composi t1 SATMHALSN EXBRBlecHE ATzt RIS Sohepeition
prepared by adding of 7.44 g of polynmer from 20

o BT BER Extipsor o Sty wpisort sy dopsmer o

PolynserdEzarmmbiec 17| 6[32 4. 0f tohdeediphenylguiiBujuraperfueivortanesulfonate

d ropyl ene gl ycgol. net.hyl, et t
PRI Samiosho U cf o irdndiucieo Bl lyftifighe ©BY) a5
tARP4I0Xg of Broffedd biyebrmetiyl etdr oclate PGMEApaANd 42.0
qu%iﬁ?ft’egréﬁﬁ% Forr% gti onﬁéEg(’a}\'e IeezﬁlW(Photoregi S{(P pan ]
of @hgpiahonergs [sOVesL. thh@sgﬁi@gi gixtosmweas filteredadiyough a 0.1 pum
%rze ared by adding of 7.44 g of polynmer from Polyner
Te %E‘B?re 19, 0.52 g of tol uenedi phenyl sul f oni um

erfluoro i
B 1 B R e e s o ot

quencher and 42.0 g of propyl ene &I ycol methyl ether
[0HtAtApholdrediEnrompdsiliznvas prspared bytadeing of < 4o o polymer from

Poifet EXAHEde B8 ol B 02U FoydpcBotancstonat
PAG (TDPS PFOS), 0.04 g of 1,8-diazabicyclo[5.4.0]lundec-7-ene (DBU) as
quencher and 42.0 g of propylene glycol methyl ether acetate (PGMEA) and 42.0 g
of 2-heptanone as solvent. The resulting mixture was filtered through a 0.1 pm
Teflon filter.

Formulation Example 21 (Photoresist composition)

[0118] A photoresist composition was prepared by adding of 7.44 g of polymer from
Polymer Example 19, 0.52 g of toluenediphenylsulfonium perfluorooctanesulfonate
PAG (TDPS PFOS), 0.04 g of 1,8-diazabicyclo[5.4.0]lundec-7-ene (DBU) as
quencher and 42.0 g of propylene glycol methyl ether acetate (PGMEA) and 42.0 g
of 2-heptanone as solvent. The resulting mixture was filtered through a 0.1 pm
Teflon filter.
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For mul ati on Exanpl e 22 (Photoresi st conposition)
[0119] A photoresist conposition was prepared by

wa@oadaiogosof 7.15 g of polymer from 5 Polynmer EREIPE®03/034832
14, 0.80 g of tol uenedi phenyl sul foni um

per fl uorooct anesul fonate PAG (TDPS PFQOS), 0.05 g of

1, 8-di azabi cycl o[ 5. 4. 0] undec- 7-ene (DBU) as quencher

d 42 -
?E evéi) 0 a,ﬂ,g%_ggggyé,gémgﬁzﬁ QPhBESrRsistidiiposRRIm)! ©

) _ ept'anone as sol vent. The
resulting mxture was filtered through a 0.1 m Teflon
[0119] A Photck8siE0Eompatition veaspppmréd biyRiritiog efi7st5 g of polymer from

iti 0120] A ' iti
Pol}%ggg ?ﬂiléﬂ':&hégglﬁg]%pf %\?éﬁé&ghg%ﬂg@%ﬁﬁﬁ 'B%Iu\é%c?mqesulfonate
) (0] 18 fi 1 7
PAGSBES, Sro8ih ook, “mabipeemones 7one (0BU) as
quehcBediand 480 gadfqirdpylend givbet nstbylesthepageiate 1(§GI\9IEA) and 42.0 g

gquencher and 42.0 g_of propyl ene gl ycol t hyl h
of Srbepianoneraxesoaitd e Brgitng Mt dasieied dfQh 2 01 wm
Tenglfef'l{?ESU!ti ng mxture was filtered through a 0.1 m

lP ['6f filter. Formul ation Exanpl e 24 ( Phot or esi st

conposi t i PeymuRAidrOERainple 2B3(Pivoderesistoomposition) was
E)r(epalredlgy gdgiong o; 7. I15 g of polymer from Pol yner
anpl e , 0. t di '
(01381 A\ pstomsisd sommbsinn Was PePRTeasY Pty Ol B8 G obpolymer from
1. 8-di icyel 4. 0] o
oyl LIS 968§ A0gseqprengil s portigasbenosuonat
PAGDQVPPS ana.o@f, 009525 ;xbfl 2+, 8elinzabicyelai§.4sQundac-7-ame (DBU) as
resulting mxtu it d th :
s s o roms e S St S aBelid (PolEA b 420
of SHBIBIE DS LOIER henhanag Shufernes s iouh a 0.1 um
Tefisd §igger Exanple 17, 0.80 g of tol uenedi phenyl sul f oni um

per fl uorooct anesul fonate PAG (TDPS PFOS), 0.05 g of
1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (DBU) as quencher

and 42.0 .
v ofaP M Eg b Elp et comtpasiton)

PCT/ US2003/ 034832 of 2-heptanone as solvent. The
[Om?tﬁl bhotoresistt corapusition wWasepregatdd by gdding0ofl7 6 gef pelymer from
er

PoR/Imer Example 16, 0.80 g of toluenediphenylsulfonium perfluorooctanesulfonate
PAG (TDPS PFOS), 0.05 g of 1,8-diazabicyclo[5.4.0]lundec-7-ene (DBU) as
quencher and 42.0 g of propylene glycol methyl ether acetate (PGMEA) and 42.0 g
of 2-heptanone as solvent. The resulting mixture was filtered through a 0.1 pm
Teflon filter.

Formulation Example 25 (Photoresist composition)

[0122] A photoresist composition was prepared by adding of 7.15 g of polymer from
Polymer Example 17, 0.80 g of toluenediphenylsulfonium perfluorooctanesulfonate
PAG (TDPS PFOS), 0.05 g of 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU) as
guencher and 42.0 g of propylene glycol methyl ether acetate (PGMEA) and 42.0 g
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Formul ati on Exanple 26 (Photoresist conposition) 5
[0123] A photoresist conposition was prepared by
wa@oadaiogsof 7.15 g of polynmer from Polynmer ExabPgi/@S283/034832
0.80 g of tol uenedi phenyl sul foni um
per f| uorooct anesul fonate PAG (TDPS PFCS), 0.05 g of
of 2-hepianonaiasy sPlypBt. 4Tle UsawlEing -eidureDmgs fltereduthiengh a 0.1 pm
Te i .0 g of propylene glycol methyl ether acetate
J and 42.0 g 10 of 2-heptanone as solvent. The
resulting mxture was filtered through a 0.1 m Teflon
filter. Faormul ation Exanple 27 (Photoresist
conposi t i 6RYMudation xEmMplezf (hatosesish sppHAsitianhas
prepared by adding of 7.15 g of polynmer from Pol yner

05T bfipdieied tubodian BeSHEPeRAEY atlad 075 g o potymer from
PolynierdExarapiecy8,) 0[8D §. 61 tongaedibngIsuBBhMunt perfilustbebiehesulfonate

and_42.0 g _of propylene tgl col. nethyl ether acetate
S aREQS), 0095 @ of HbFrdimeticyol5d JlwecThene (DBU) as

g PO S GG TRel 4R Befhit Piofiia) end 4209
of Rvhdpthaores dér soleen). TIRE 28bulling miixtode wasofikdrednthedbugh a 0.1 pm

193 nm TCU (thermal ly cured under layer) (simlar 25
Tetlon fikelt described in Exanple 2 in U S. Patent 6,323,

287) was di spensed onto a silicon water, spin coated

and cured at 205C for 70s to forma uniformcross

l'i nked | Epemulation Exatkples2y (Fhatoresist 60ffpositiba)

cooling to roomtenperature, approximately 1 niL

phot oresi st .of the invention was applied on top of the
[01R4DA piyelpresistigampesitieny wasdnsarad gy agdding ‘Pfo7-18(95 of golymer from

Pot@hférdE)?arHBfef ') %Wg%@p&ﬁdg\s@lf@ﬂm‘% B%Srfzudorooctanesulfonate

ckness" of about I was ex

PAG]IJr(d'u[g?S_ aPBiO8Y;, yOrost ig! ef 113§\diaimsbid:yl\tfo[5.tsopmelepéﬂ-éﬁe ngDBU) as

of varyin I zes using a nm crostep EX re
quenrshiergnd <HOBPIRAY ec@mlrmremyiarethqnamﬁ#st K%&!R’%‘Neand 4209

far ; : i [

of AR 58 a9k o M <Brutiha ot Mo, SR, A1, FFE6h 2 0.1 um
Tefi@i fikeret hyl ammoni um hydr oxi de devel oper sol ution

(OPD- 262, available fromArch 53 WD 2004/ 040371

PCT/ US2003/ 034832 Chem_cal Conpany) for 10 seconds,

f ol | oviéeneral ddthaarapbit Precedurest (thtism Bilayer Precess)

puddl e of accunul ated devel oper. Phot ospeed and
[01253 Awd ndrof eesalutien of @i 183l nm TCU (thermally cured under layer) (similar

to that described in Example 2 in U.S. Patent 6,323, 287) was dispensed onto a
silicon water, spin coated and cured at 205°C for 70s to form a uniform cross linked
layer with thickness of about 4000A. After cooling to room temperature,
approximately 1 mL photoresist of the invention was applied on top of the TCU layer,
spin coated and baked at 125°C for 60s to yield a uniform and homogeneous film
with a thickness of about 1500A. The wafer was exposed through a binary reticle
having line / space patterns of varying sizes using a 193nm IS| Microstep Exposure
tool with NA=0.6 using conventional illumination. The exposed wafer was baked at
115°C for 60s. The images were developed using a stream of 0.262N aqueous

tetramethylammonium hydroxide developer solution (OPD-262, available from Arch
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for line/space or contact hole patterns using a
scanni ng el ectron m croscope. 5 Lithographic Exanple 1
wQ 020)03For nul ati on 4 was used to generate |i NRPCEHPa3/034832
patterns using CGeneral Lithographic Procedure 1
descri bed above. Dense |ine/space patterns were
Chemizill Cednpariy) dontl§ seconds, follewes byrdeyelepraenilor iaSapeconds using

theffi 3¢ pRSmUlaLed BETPIoHE, PrbdehesBi M REhMoh ARrd Getermined

forhﬁé‘/@?é&‘é or 8bnfaBenbleBgRterhs UBigtpEcarBiing elkcionimigroscope.
[aye Cl ean and vertical 130nm|ine/ space patterns

were produced with high aspect ratio. Lithographic

Exanpl es 2-12 15 Lﬁﬂlaa%ﬂm'&ne'ﬁ ¥ § Exanples 2-12

were carried out using ral Lithographic
Procedure descri bed above. The fornul ati ons tested

[0126] FghaRdicald )Wa@@lsbheto |gehbraléalim§ ®paes uﬂ)atﬁeraseusmg General
[1Sted in Table 2 Table 2. Lithogra

Litregraphist Poeceshnei fli vesgripehsabavs. Reb@ln(é@? gﬂe gpace pa#erns were

o5 B s TP 3B oo RS Tor ves cy

de?elEQéMeath(Dg RIEC‘}JI@srﬁéCprbéess for Fdrouh 38 iresulfing .i6 p]a(ﬁ@rn transfer
/s ormulation 4 7.9 For mul ation, 5 ./

of W image GFbPIGPatl GoTIANDS. §YSsdaleen Na-geHifEL 135 fne/space

palil b s ] BASI% 888938 Formi ation 15 5. 6

150 I/s 10 Fornmulation 15 37.4 130 I/s 11 Fornul ati on

16 9.5 110 1/
S Lithographic Examples 2-12

[0127] Lithographic Examples 2-12 were carried out using the General Lithographic
Procedure described above. The formulations tested lithographically and the
lithographic results are listed in Table 2

Table 2. Lithographic Results

# Formulation Sensitivity (dose to | Resolution of line/space or

clear(mJ/cmz)) contact hole patterns (nm)

NA=0.6, Binary  mask,
conventional illumination

2 Formulation 1 13.8 140 I/s

3 Formulation 2 5.6 130 1l/s

4 Formulation 4 7.9 125 1/s

5 Formulation 5 7.9 1251/s

6 Formulation 10 13.9 130l/s

7 Formulation 11 10.8 115 1/s

8 Formulation 12 11.4 130 I/s
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wQ@0e00304B71101/s 16 Fornul ation 21 -

12 Formul ation 17 10.0 1101/s 13 Formulation 18 11.0
1101/s 14 Formulation 19 10.1 1101/s 15 Formul ati on

Formul ation 17 12.0 150 CH (Contact Hole) 18
Formulation 18 11.2 150 C/H 19 Fornmulation 20 .11 8 150

9 C HFamuationotd/ Q40871 PCT/ US2003) D348S2  Gener al

Li tthographi c Prodedure 2: 248nm Bj -lLayer process 5

10[ 01 FRyrmiVNation 1Df |B7248 nm TCU (t hetd@&l/sy cured under
layer) (simlar tlo that described in Undercoat

11 For|Adratulation116 n {9.5S. Patent 6, 6[LOIBUS) were

di dpensed. spin_[coated and cured|l at 205C for 70s on

12Si |ViEdrewlatiorf ©F m{alQui f or m cross-| ihlkle | ayer with
t hilckness about HO000A. After cooljng to room

13t enfeoratulation 18 nl| 1.0t he phot or esj $101/ef the i nvention

wag applied on tap of the TCU | ayer, spin coated and

14bakefbratuldtidhC1 90 [f10.160s to yi el d &1Qhsf orm and

honogeneous filmw th a thickness| of about 1500A. The

15codtRsimuidtion 2@s [t1®kB exposed thrpughl/a binary reticle

having line / spdce patterns of yarious sizes using

16an |IFgrmid&@iom2 Bt gpper. The exposefNeodfgigenwas baked at
115 C for 60s. The i nages were deyel oped using a

17St rleedinfifiatibre$2 N Bmoeous tet r anet by IGIANGRINGBE Hole)

hydr oxi de devel oper solution (OPDr262, available from

18AT CIFgrndidfsH ¢@1 [Cpnpany) for 10 sesgimje, fol [ owed by
deviel opnent for 55 seconds using |the puddl e of

19acquEphitliskbrigy el jopeg. Phot ospeed| apg g/Bsol ution were
detlerm ned for |jine/space patterpns using a scanning

erectron m croscope. Lithographic Exanple 20 20
[0129] Formul ation 24 was used to generate |ine space
patterns using General Lithographic Procedure 2
(248nm Bi | ayer Process) described above. 140nm Dense

| i ne/ space patterns were produced uniformy across the
wafer with a vertical profile. The TCU |layer was dry
devel oped, by an 02 RIE plasna process for about 30s
25 resulting in pattern transfer of the imge of the
top, Si containing layer. Cean and
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vertical 140nm | i ne/space patterns were produced wth

hi gh aspect ratio. [0130] Wihile the invention has been
walemaiosdsed herein with reference to the speci f PCT/US2003/034832

enbodi nents thereof, it wll be appreciated that

changes, nodification and variations 30 can be nade

W t hout departing fromthe spirit and scope of the

i nventive concept disclosed herein. Accordingly, it is

i nt dt [ I h i £ '
and vEanarAbFERpAZPG TIERRRHTY po SEIT B S dsEess
t he appended clains. _56 WO 2004/ 040371 I
[012BE w200 Bf 034> T € Hai(thermallya cuppr) yndar layer) (similar to that

descﬁﬁlgprilhgj : et Féifihatiet i 0ust F’ra?er{t@,GLd)BéB} (8RS aishBAsed, spin
i SiNg one or nore fepeating unrts
coatéé et egretir 20357 fror@s onrSii wafendodbrmm usiform cross-linked layer

with @ﬁg@%@%‘%ﬂg%@g telfl kgoﬁ®A%¢ @o%géjéﬁér%ﬁw% Ef)r&ﬁéid tgephotoresist
N ot _ )
Tk o B 9 Oty e 10
for §0s 1o YielcRal nifdrmDang/ hakRogeneau M withoaghickpese Gk about 1500A.
e ot Ay R o S o o 1 s
patténsiof Yambis iﬁ%egzdsﬂg" HE 19 248 hiy S%Fpéﬁt The exbBsed wafer was baked

Structure ( 10 wherei n each i s independently a
at 1$8[°EcfoeBls: dinet ikageowere developed gistng ahstaeary cof Q}?é?ﬂN aqueous

or nmet hyl. group; R3 is selected fro e :
tetrgagiBy BmANIS TSl dovBRRRE et okt (b E7E2 affgenls from Arch
Cheﬁiié&@éhﬁaﬁ&)"fb‘? 1R¥bE6hds, fll’dfed dydsvelopment for 55 seconds using
the puddle of accumulated developer. Photospeed and resolution were determined for

line/space patterns using a scanning electron microscope.

Lithographic Example 20

[0129] Formulation 24 was used to generate line space patierns using General
Lithographic Procedure 2 (248nm Bilayer Process) described above. 140nm Dense
line/space patterns were produced uniformly across the wafer with a vertical profile.
The TCU layer was dry developed, by an O; RIE plasma process for about 30s
resulting in pattern transfer of the image of the top, Si containing layer. Clean and
vertical 140nm line/space patterns were produced with high aspect ratio.

[0130] While the invention has been described herein with reference to the specific
embodiments thereof, it will be appreciated that changes, modification and variations
can be made without departing from the spirit and scope of the inventive concept
disclosed herein. Accordingly, it is intended to embrace all such changes,

modification and variations that fall with the spirit and scope of the appended claims.
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atons; mis an integer fromabout 2 to about 10; each
R4 is independently be selected fromthe group

wa@omgiosisrng of H and Structure (11), /R5 Si- RBCT/URN03/034832

15 Structure (I11) wherein R5, R6 and R7 are each
i ndependently selected fromthe group consisting of a

Wel ¢laigsir, branched or cyclic alkyl, alicyclic and

fluoroal kyl group having 1 to 20 carbon atons; and 57
WD 2004/ 040371 PCT/ US2003/ 034832 each R2 is

) Iﬂdﬁ@@Pd@ﬂiér}Cm@hgd fromthe gr oup consi sting of

(a) i near , branched or cyclic alkyl upsubstitute

or afasi onn Strusiureybifiret repeating ung\ﬂ%orfl% 30 o dhosepeating
ato I

71 LTS eettclfefdt e oA Rl GilieTrept sy By Stipture (4)
car $troctateons; and ((tB) a poI ar gndup sel ect 8ttu¢tusen t he (1C)
group consisting, of (1) (CH2)n-OR8, ere nis an R?
i nteger from about to aboutl 0 and
fromthe group nsysting of H R3
al kyl group; R3|is a linear, branched or cyclic alkyl

or alicyclic 10 having 1 to carbon at oms;

(2) (CH2)n (O -9, where n is & intger fréom about/Rz © N
2 to about 10 and/ﬁaj2 [ stseI ect ed/Rﬁrom t A7 gr o\tsp—o——s, /
consi stkpg of HCHRB group sa.tu@_a.n —adCdysensi t Io e o/ \o———sl (CHy)m
protect| hsg_g;_o_ug/ R3 is & ineaf, branchedRay/

al kyl orgJalicyglic grRﬁqQ/ ayi n % to 20 car S@t S'\
15 (F&)\,( )n/iqa) % “nis an i ;éger
from ) ou ’2‘_?__ about 0/ and ~Nd-SRsel ect ef/ofro t trert
group [

~&f H, uor thyl, difl ,
and tr| uoroln@t hyl and|}O| ol?Eel ected ffomthe R
groug ¢onsist¥ng of H gnd an RS\FéI kyl group; and (4)
(CH2) n- C}(C—O)\m2 where n is an integer from about 2
to about 10;

Structure (1A) Structure (IB) Structure (IC)
wherein each R' is independently a selected from the group consisting of
hydrogen atom or a methyl group; R® is selected from the group consisting of
a linear, branched and cyclic alkyl or alicyclic group having 1 to 20 carbon
atoms; m is an integer from about 2 to about 10; each R* is independently be
selected from the group consisting of H and Structure (ll),

R5
i Sj——RE
R7

Structure (ll)
wherein R%, R®and R are each independently selected from the group
consisting of a linear, branched or cyclic alkyl, alicyclic and flucroalkyl group

having 1 to 20 carbon atoms; and
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20 and R3 is a linear, branched or cyclic al kyl or
alicyclic group having 1 to 20 carbon atons; and a

w@e@and3repeati ng unit represented by Struct urBCT/UE1003/034832

RL O- OR 12 Structure (I11) 25 wherein R1L has the
same nmeani ng as defined above and R12 is an acid

| abeheh Rjnsnnmlepmdantlheelgctad fsomithagrome aossisting aof e
(I'A) is present in the copolyner and Rl12 is t-Bu, an

add'(é)i@n@éarr Bl@ﬂ‘hbdgartuybﬁc iyl mesUBistitutéd oe GubMitytear alicyclic
Structure VI), or a repeating unit derived from an
et hyl €HPHAY ln@vmgléatmﬁfoa@%r on al@MRp 2004/ 040371

PCT/ ioveli
ai 1 (e pee, Bietthedh? SEFE AGRERoT o egfE BRRMIted alcycii
gEfl neg}ohprrmvn'gidamZOmasbomatqmnﬁmdt and wher e

trycture 0213 St t

01 iOvsier ardun fe@StadFamMiE et hignds el ned above
and R13 is selected,from the group consisting of t

fol I owi n§siGHRHRS where.n iggn intederfrormabaot @beu%o and R®

SIS —
alkyl group; R® is a linear, branched or cyclic alkyl or alicyclic group
having 1 to 20 carbon atoms;

(2) (CH2)—(C=0)-OR?®, where n is an integer from about 2 to about 10
and R® is selected from the group consisting of H, R® group and an
acid sensitive protecting group; R® is a linear, branched or cyclic
alkyl or alicyclic group having 1 to 20 carbon atoms;

(3) (CH2)a-C(CF3)R'—OR"!, where n is an integer from about 2 to
about 10 and R'? is selected from the group consisting of H,
fluoromethyl, difluoromethyl, and trifluoromethyl and R" is selected
from the group consisting of H and an R3 alky! group; and

(4) (CH2)—O-(C=0)R?, where n is an integer from about 2 to about 10;
and R® is a linear, branched or cyclic alkyl or alicyclic group having
1 to 20 carbon atoms; and

a second repeating unit represented by Structure (lil)

R1

O/ OR12

Structure (lll)
wherein R' has the same meaning as defined above and R is an acid labile
group, with the proviso that when Structure (IA) is present in the copolymer

and R" is t-Bu, an additional repeating unit having Structure( IV), or Structure

(Vl), or a repeating unit derived from an ethylenically unsaturated,
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where R1 has the neaning as defined above.

20 59 WO

2004/ 040371 PCT/ US2003/034832 2. A copolyner of claim

wda 2adadiasronal | y conpri sing at

repeating unit selected fromthe group consisti ng of

Structures (1V) and (V)

whepelymerizahlgssilicen sampavpdrdifigrent fipen iStawtunes

St e Gt ;ﬁgff%t%g bR B B flsture, vy s as
Vi Vi
éoezlxo( 20%)4/( 040371 PCT/ US2003/ 034832

nmeani ng as defined above in claim1. 3.
claim2 wherein the repeating unit

(VbjolioWe) ( Vd)
Structure (V)

and Rl has the
A copol ynmer of
represented by Structures
about 5 nolar %to
5 units constituti
represented by S

e (

% to about 50 nol arl % of all

constituting the
represented by

3

out 25 nolar %of all
t he copol yner;

Rl OR13 5 Structure (1V)
). {1B),

RLRL OOO 15

(1A, (IB) or (IC) is from
repeati ng

the repeating unit
[11) is from about 20 nol ar
repeating units

; the repeating unit

V) when present in the

| east one addit i PEEIS2003/034832

and (1C),

copolymer is fromabout 20 nolar %to about 50 nolar %

of all

repeating units constituting the copol ymner;

the repeati ngStridtudd (IVgpr esent ed by Struct ur e (V)

when present in the copola/
whereln R" has the same meaning a
the group consisting of

is fro bout

he following structures (Va

and

s defined above and R" is selected from

Yol @%M

(Va) (Vb)  (Ve) (vd) (Ve) (V1)
and Structure (V1) is
Rt R’
0@ o~ ©
Structure (V1)

where R' has the meaning as defined above.
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nol ar % to about 40 nolar % of all repeating units
constituting the copolyner. 4. A copolyner of claiml

w@odaubisnel |y conprising a repeating unit deriREDUS2005034832
a ethylenically unsaturated, polynerizable silicon
conpound different from 15 Structures (1A), (IB

, and
2. (1 Q). capolymeopad yotaim of addéﬁionallyv\,h@mriﬁingh@tr@@ézatquﬁg additional

unit derived.froma et hyl eni cal | y.

pol erlng Bt sefettad froft ERkb ForPistBRRr Kiisftes av) and v
Structures (1A, (IB), and (1C) is fromabout 20 nol ar
% to about 50 nolar %of 20 all repeating units
constituting the copolyner. 6. A copolymnmer of claim2
additionally conprising a repeating unit derived from
a ethylenically urglaturated, polynerizable silicon
conpound differegt |fr Structures (1A, (I1B), and
(19. 25 7. A copolryner/>of claim2 conprising
repeating units of |Structure (1), Structure (II1) and
Structure (V). %ggggyner of claim?7 additionally
conprising at |leéast o repeating unit 30 derived
froman ethyl enically unsaturated, polynerizable

silicon conpodpd | f ent from Structures (1A,
(1B), and (|C$E"“é‘£g'(ﬁ;'%04/ 040371 PCT/ US2003/ 034832 9.

A copeleiniR! Bhs th@igante whearthg dshdefimgbabong innilaim 1 and R™ is
derived froman ethylenically unsaturated,

pol ' k led y4 Laygnt from
Strﬁ%l?é#eé?%rﬁ&@ék?l@nﬁgﬁew% Wés ?!%Tn about 15 nol ar
% to about 45 nolar %of all repeating units
constituting the copolyner. 5 10. The copol yner of
claim1 having a wei ght average nol ecul ar weight, in
ternms of polystyrene, of from about 7,000 to about

30, 000. 11. The copolyner of claiml wherein the

| evel of silicon in the copolymer is from 10 about 4
to about 15% by wei ght. 12. The copolyner of claim?2
wherein the |level of silicon in the copolyner is from
about 4 to about 15% by weight. 15 13. The copol yner

of clktaim 1l whergin R3 is gel ected.from tthe group
on © 0 o \
0

consizsti ng of

HO

(Va) (Vb)  (Vc) (Vd) (Ve) (vf) (Vo)
R1( R1
i
Structure (Vi)
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nmet hyl , ethyl, propyl, isopropyl, n-butyl, sec-butyl,
tert-butyl, cyclohexyl, cyclopentyl, octyl,

weyauoesryl , cycl ononyl, cycl odecyl, norbornyl PCT/US2003/034832

7.

i sobornyl, adamantyl, adamantyl net hyl ene,

trlcyclo[5 2,1,02 6]decaneneth | ene and

t etaracREhas heyr@aning as defingy abave in claPo 1R5, R6 and R7

are each independently selected fromthe group

consisting of nethyl, ethyl, propyl, isopropyl,

n- AlcbolyARst- dTU:tla( m ZtWhéreltruthé repaatlhghmﬂyfepresented by Structures
cycl opentyl, octyl, cyclooctyl, cyclono

cydl/}g)dé@mr (@lgcffqmabq@@u@p}w% tomﬁpypolar % of all repeating

t “ e o‘%’ﬁ&“%’%@% fooﬁa ymer. the rlegﬁg’fm% unit represented by Sructure

tet(ﬂIBCLSCfroMaﬁoﬂt 2m2rr5)lar1% W]Mbc@ﬂ molar % of all repeating units
trifluoromethy 2,2-t

perﬁogsmglpgetthﬁypop@y@eg o | up%%? %Bg,represented by Structure (IV)
%w%eﬁ)’ p?é%rﬁ@ﬁﬁl ﬁ%’écﬁ%ﬁ%ﬂ&%ﬂn about 20 molar % to about 50 molar %

3 0f3al, epeating, anlt&)rc@fnlstjtutlogeﬂtq/lcopolymer and the repeating unit

g greg)réﬁeiﬁqd gy%tgucgu%‘l g/g\n%e%a;grle%ghp lt}\efﬁé ¢opolymer is from about 1
pe%@%“ﬁ@%‘%g&!gf %@gﬂiﬁléﬂ % @F@ll regeatlng units constituting the copolymer.
oct adecaf | uorooctyl; 62 V\D 2004/ 040371

PCT g;sgg 3/(%3? 2: 2‘8? tr WYgbh%rfsﬁgfﬁlr&éﬁﬁlgfﬁrﬂ%é%d from a

d' nBthinensdally |un§aﬂm¢étbw pssIpyiesizalye, silicon compound different from
eth Ineth I |SI| dlethylpropyIS|IyI

di e 'fWC’WEQS’]&A%I( B}, and.( -yl met hyl silyl,
tert-butyldinethylsilyl, tert- butyldiethylsilyl,
cyclohexyldinethylsilyl, cycl opentyl di methylsilyl, 5

oct Xl dbpelymars iof yblalmydl (wqimrglrﬁithet hgpesitingl ,unit derived from an
cycl ononyl di net hyl sily decyl di met h I Si
nor%ﬁﬁ‘Nlﬁﬂ'Qﬂllﬁef«'ﬁWQr?W P%‘bﬁ%@f'ﬁ?blﬁ ﬁﬂ'@ﬂ?l § mou}{\d different from
ada bout 20 molar % to about 50 molar % of
ada%gg % nepﬁglwéré )yllss],clr m a’ og_ g?%ycloo[oz 2.1 ’

] heall pépeiatmgtdwﬂss:dn;stltutmgdbe Icopel,ymeI

02'6]decanenethylened imethylsi lyl, 10

tetracyclo[4 4,0,12.5,17, 10] dodecyl di et hyl si | yl

gﬁg&% Pﬁme?’r §f’cléi‘n‘| Dl atRfittdH=Mp Yoprising é'ré?éé‘ﬁ/dg dnit Berived from a

xaf [ uoroi sopropyl silyl, dimeth
3 3emyxemqauyhmgatwate@lbupglymﬂryable S|I|con compound different from

ai mebrss 8, BB 4he08) 5 onaf | uor opentyl si 1y,

dlnEthyI 3,3,3-trifluoropropylsilyl,
dinethyl-3,3,3,4,4,4,5,/5,5,6,6,6
A copolymer of claim 2 comprising repeating units of Structure (I), Structure

() and Structure (VI).
A copolymer of claim 7 additionally comprising at least one repeating unit

derived from an ethylenically unsaturated, polymerizable silicon compound
different from Structures (IA), (IB), and (IC).
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15 dodecaf | uor ohexyl silyl,
dinethyl -3,3,3,4,4,4,5,5,5,6,6,6,7,7,7-
weemtadsdecaf | uor oheptyl silyl, and PCT/US2003/034832
dinethyl -3,3,3,4,4,4,5,5,5,6,6,6,7,7,7,8,8, 8-
oct adecaf | uorooctyl silyl; and each R2 substituted
9. aI |/é:ycbpclyg16mupf i clain 81 ivhareinc thei eapeatings tunitudsdivey from an

re substituents at. en_v n
o S ieDleallV. BnsaEatetinaboimPlig AN . SiEPn; BofPEtnd"difterent from
sel s¢hi&drdd @ A}(t(ra) ahat(rc)qgmﬁjnstabagt 5 mdlaew to AscnBatolar % of
or cyclic a groups, Kdroxyl groups, hydroxyal kyl
groalbsemtlegrturuismo@stltvnnyt eREP@YMEr. gr oups of
Structure (VII1). CF3 (CH2)o OR14 02R 15 25 F3C
Structure (VI1) Structure (VII1) 63 WO 2004/040371

10.PCTIh52808H/RA ST Zlaimh ¢ havimgRl deightspleeage chdlecutat veight, in terms
group consisting of h branched or

cycPi QOlthSﬂneaﬁ fram @ %‘FH%SBQ&BL’ bﬁ&qo to 20 carbon
atons and o0 is an integer about 1 to 10; R15 is
sel ected fromthe group consisting of hydrogen, a
11) i nEhe copolynmuresf daint ¥ clhierei thel leneldbfailicopcini the gropatymer is from.
having | to 20 5 rbon a and an acid labile
gr o@poutryto gbout wp?&hyﬁ%?'gfa? claim 13 wherein R4 is
sel ected fromthe group consisting of nethyl, ethyl,

propyl, isopropyl, n-butyl, sec- buty tert- butyl
12x:yc11'bdae:x>pblymerymfl Qi@gnﬂy/vheretrt the, leugwfcmlmqn in the copolymer is from

%; non d%%%‘ﬁaﬁ%%‘@'ﬁ'?ﬁtbomyl |sobornyl

trlcyclo[5 2,1, 02, 6]decanenethy|ene and 10
tetracyclo[4,4,0,12. 5,1 "' 10] dgdecyl; and RI5 is
13sel Ebe&@pﬂ f’[(PfeClgmdﬂNb@’@ﬁi B |'$1§e@|°t€?¢efrﬁm theegnouip, consisting of

g;gﬁfﬂgw &Rgcpﬁ o’lgé(ﬂ i y#lﬂ)tr%ﬁcxl I Bu%lt élgg bkﬁlt “tBHItyl, cyclohexyl,
Cbe@cﬂ@p@ﬂltyl C(V@tklpdeﬁdd)octwor@wlm‘}dnyl i syxtiodesryyl,, norbornyl, isobornyl,

d ty d tyl met hyl
? " ?g&gmpyl,g ;crlr%%-ag y(yrrgg gﬁ% hytigyRlol5, 2,1,0*®|decanemethylene and

t et I{é@é&kg{{éﬂr% @251.’1276 dloae(a,fdodecyl and the 15 acid

| ab gcti'ng’ gro R15 is selected fromthe
group consi sting of tert- butyl group,

éré ql tap%l IQI; % lea%i‘noilrjlaépéﬁgggt@yééléét%&r]‘ycglﬁrtﬂgyglyroup consisting of
methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, cyclohexyl,
cyclopentyl, octyl, cyclooctyl, cyclononyl, cyclodecyl, norbornyl, isobornyl,

adamantyl, adamantylmethylene, tricyclo[5,2,1,0%°]decanemethylene,
tetracyclo[4,4,0,1%°,1""°/dodecyl, trifluoromethyl, 2,2 2-trifluoroethyl,
pentafluoroethyl, 3,3, 3-trifluoropropyl, 1,1,1,3,3,3-hexafluoroisopropyl,
3,3,3,4,4,4-hexaﬂuorébutyl, 3,3,3,4,4,4,5,5,5-nonafluoropentyl,
3,3,3,4,4,4,5,5,5,6,6,6-dodecafluorohexyl, 3,3,3,4,4,4,55,5,66,6,7,7,7-
pentadedecafiuoroheptyl, and 3,3,3,4,4,4,5,5,5,6,6,6,7,7,7,8,8,8-
octadecafluorooctyl;
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di et hyl propyl group, 1,1-dinethylbutyl group, 1 -m
ethyl- 1 -ethylb utyl group, 1,1- diethyl butyl group,

waQ 2d4au0set hyl pentyl group, 1-nmethyl-1-ethyl pene@l/Us2003/034832

group, 1,1-diethylpentyl group, 1, 1- dinethylhexyl
group, 1 -nethyl- 1 -ethyl hexyl group,
1, 1Sticturey |(Hpxy | sajeciad, frqmnﬂmawroqp cﬁ}Qj‘I&!ﬁfitﬁlﬁlt ¢f trimethylsilyl, ethyl

etﬁhﬂthé&w @@S%ﬁy?ﬁ'mqy]lﬂ& hpﬂr%t@&@)ﬁ%&w X diethylpropylsilyl,

1 edlébHWAethéHL/DheXyHlbulylﬁfeﬂnMél 1- cy ¢ hofdxigyidimethylsilyl, tert-

-butyl' - 1-cycl ohexyl - -adarmnt I,
2 ebuiylld@hﬂathﬂnntw C@'Bh@@ﬂﬂ'“ﬂ%ﬂﬁ'%ntyl " cyclopentyldimethylsilyl,

é?flﬁerﬁ% Sr%glﬁgt yl, V&IB?&S/%E hy?si@/f’a”a”t ¥yclononyldimethylsilyl,

xobuty
cht de'bytmmbtl’iWéall.yI 1- rrehbsdorﬁ;ﬂdlmethylsnyl isobornyldimethylsilyl,

Rl e T S N
con@%ﬁlojﬁ@uﬁhébﬁll)cyc% yEsﬁ&lsel ected fromthe group

] hefpicytlops,2,1,0% Jdetaanbkn&ihyieledlmethylsnyl

| el oD, 12 PPHofeuameg Ry 1% 21 dimethyl3,3,3-
t r ' tfri'ﬂHS c%ﬂ@ﬁﬁ!l'l))lbmdﬁhéh)ﬂh,'lﬁ DB yrdAifiofoisopropylsilyl,  dimethyl-

trifl uoro-2-

tr|$l3uﬁnﬂeiwé-ﬂ1waﬁlmr@|b}dtyl$Lybxonet hyl , 5-bi cy@inefyl-3,3.3,4,4,4,5,5,5-

L RO BHR I oyt -5, iRty 3 84 BiE.5-0pafuoropentyisiy

1 hegitydthgi=4,3, @-trﬁmbféﬁer?IfsWyIZ 64 WO 2Qié ﬂ373134445 5,5,6,6,6-
PCT/ US2003/'034832 tritl uoromet hyl) pr opg@- - OX0

D DROYIIRI It y1 - 5 ( 1 1. 1 BARTLs 3 B 4.5.6.5,6,66,7,7.7-
i Lleé%@%agg%gpd{&ﬁ%ﬂs"@r ) H'”Pé{w' 3,33 84X 8\96%,86%,7,7,8,8,8

tri bttadeoamidrgbatplstiply| - 2- oxo-tertbutyl,
5-bicyclo[2.2.1 Jheptyl-2-(1,1,1-
trlfluoro 2-trifluoronethyl)propyl -2-oxocycl ohexyl ,

Céa%liszz s%llt%sfh%’?éd’ |a1|3¥15_ﬁc(%r % allcycllc m0|ety substituted by

-tr| uoro 2-tr or onet - oxooct
5 bongcdraharésubst]tbep’lsyat- 2ny open valence and sald 'substituents on the

t yI al’lélych{: k{}%lg grezsélgj:{@gﬁr om%t hgrloLBr Ooor?élls't%bogfolc ecalrogrcanched or
2- (&Ycluclamg! E;sto I%rdrékyfl|g*@ﬂ@gehifd’ﬂok?élkw@ro?;p%x@ﬁﬂh@ture V1l)

]hepnybsﬁﬂ@ﬂpﬂ930¥Shﬂbﬁ@%&vﬂbtr|fIuoronethyl)

propyl - 2- oxocycl odecyl, 5-bicyclo[2.2.1
]heptyl-2-(1,1,1-trif|uoro-2-trif|uoronethyl)propyl- -
oxonorbornyl 10 I & 5-bicyclo[2.2.1 Jheptyl-2-(1, 1, 1
-trifluoro-2-trifduoronethyl)propyl -2- oxoi sgbornyl,

5-bi cycl of 2.
] hept yl -2-(ri fluoro-2-trifluoro
2- oxoadamantyl , 5 bi cycbp{ 2.2.1 ]hept y

-trifluoro-2- triNfluoro yl) propyl - _
adamant yl met hyl engH, ﬁybi,n.zaucﬂiﬁ 2.1 ] heptyl

(1,1, 1-trifluoro-2- trlfluoronethyl)propyl
F3C

Structure (V) Structure (VIll)
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15 oxotricycl o[ 5, 2,1, 02' 6] decanenet hyl ene,
bicyclo[2.2.1 Jheptyl-2-(1,1,1-trifluoro-

WQ2aoniofd3aor orret hyl ) pr opyl - 2- oxo and PCT/US2003/034832

tetracyclo[4,4,0,12.5,1710] dodecyl ; and Structure
(M) is selected fromthe group consisting of .
5- hitwyreinoR2? s Isdléetpdyfrom the group consisting of hydrogen, a linear,

2-(1,1,2-trifl Do trjfl. | _
5. regeed of svelRiflkfidid ApRERTO0Y naRE doZ e barppn atoms and
uorpEhRYihldydryabdit o to StohiRYdb aleleded from the group consisting of
] heptyl-2-(1,1,1-trifluoro-2 20 C .

t r itfydoegenme Wyearpbeanshed o5 cyrlis alkyl and malisygliogroup having 1to 20

1?? tr%%fe %@%y%‘}dp%%_ﬁ‘;‘?[d- f?bg%g?‘ﬁ’l . 5-bicyclo[2.2.1

14.] hemiey bogol(iet of diaint l 3avierdin R is selected from the group consisting

1

} L:;{flt %%E&Tftg?rﬁl,)lggc?p%: ig;é}a%pgg,r %EB/ultyl, Ss_ekc):i-lgaécgll, Qt[e%lbzljt)]ﬂ, cyclohexyl,
t [ t - = | i 1
] Lgéa{cy\ﬁ?{e%_ (1536&)’)I€ré§/ebdofcﬁ/l1j8;égglgng§IY oychrddcyl Chélvdrayll isobornyl,

“tri
t r i ddamantybt hadarantgipetbylere; t tiayblo[§,2,1,0*°ldecanemethylene  and
5- bi cy 1 ,lsh 1,11 25

| 2. | - 2-
tritﬁFragY‘gLéa‘ipﬁl uqﬁﬁﬁ@fiﬁ yHDpy! - 2- oxocycl ohexyl

5- b oygl BrpEupZeorsisting: ofimethyl, ethyl, propyl, isopropyl, n-
-t ?Piaf I%C)S%Le-%g? Erl FI] uor%rret hyl )lor ogyl - 2- o>¥ooct¥/f p Py Propy

5- bbutyk;| cfe-Butyl,] Heptiyutyl- “cyclohexyl, cyclopentyl, = octyl, cyclooctyl,
(1

tyl %y r{ﬂfr’b/ycéjy%{ogie%:yg rr]'*lé%r?\(//ﬁ %&bWE%IPESBMah?ﬂ 0X95%Sh8Rfethylene,
ﬁ;)gt%ilc}cléra,g@mﬁa@h&é’c?wm?pnlwgbﬁbp?p?n245217d§zpmeby1 and the
-t rgttig d@bilﬁT Qfo%t/ﬁ?ﬁh’lgtﬂfpéﬁé‘ﬁ RG?‘ Fj%ejﬁ‘;hedz‘rm dbg areyRegnsisting of tert-
30 5-Dbj . )
TheBEy] GBp8; Tt d:chmetvipiopyL, srovRy Jamstsripropy! grou. 1.1

OX Oaﬁtlﬁ%r@bgl gﬂotﬁP—, hi tdihethPlbaityl grdwmt f-methyld1-ethylidutyl group, 1,1-
-trifluoro-2-trifluoromet hﬁ/l&gro'oyl - 2- 0XOi ﬁo|b*?rn|¥|

5- bligjtyl dputyb group, 1.,1-d|met yl nty group, T-methyl-T-ethylpentyl group,
Vo SoSP BN R by S SO0, Rt pethyiRSa group,
5- bit ciydietiyZnexyl gtdugptlymeghyl-1i-dycloperityll deatbylei-cyclopentyl, 1-propyl-
: L,,ﬁlg;g{ oo ﬁ{@@%ﬁ-@&é.ﬁu’erﬁ%”a”f%'er{r‘?;t/lmq%lc?hexyl, 1-ethyl-1-

(1, Lvdiohékyi! 4Ok GA-1LEy -1 REyRHext, 2-methyl-2-adamantyl,
oxota: ¥%8@%*%’[E%E?%ﬁ(;f%glé]ﬂg%{:ygﬁhgwwl ene, et))(?cycTn(?[ 2}{ 2. ?L_ y
] hegtethyl2-atlatantyly Rtpropyle2-sdamantyl, 2-butyl-2-adamantyl, 2-isopropy!-

2-trif|uoronethyl).pr | 2- a

ot Perdaveti 4 4B GutBuE ey ety Bpigbu, t-methy-
(M hlgyc -8B utyl o tdieietydBRoXapeRity] ang tetfahydropyran-2-yl.
5-( Ee‘%yﬁg’ﬁgr bonyl ugll bi cycl 0[3‘2')-%. 1] he%t yl),

5- (et hoxycar bonyl - 2-bi cycl o[ 2.2.1 ] heptyl), 5-

I - by 2. I
S0 ARBLRRETREE B K oL Y fiir Stabi L) splected from the group
5- E?@ﬁ?@%@gyfar bOfolk))ic?cllb[zz:z.g_ﬂlﬂpit;l/IQ-m N hle’ptfl?]abyo-zl-
-(ter ut oxycar bonyl - 2- bi cycl.o[ 2. 2. e , ,
-( é@f&%ﬁ@b@}hﬁwgaﬁ%@r@?/- 2. b! Cé&lg{tﬁg{ééd&ﬁg&lé&m,1-tr|fluoro-2-
- (SXRIBRItIBas-BeNY! - 2- bi cygiicfo[2:2L1jHepRAY-1, 1 B=trifluoro-2-
trifluoromethyl)propyl-2-oxomethyl,  5-bicyclo[2.2.1]heptyl-2-(1,1,1 ~trifluoro-2-
trifluoromethyl)propyl-2-oxoethy!, 5-bicyclo[2.2.1]heptyl-2-(1,1,1-trifluoro-2-

($)]

o1 o101
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(octyl oxycarbonyl - 2-bicyclo[2.2. 1 ]heptyl),
5- (cycl ooct yl oxycar bonyl -2- bicyclo[2.2.1 ]heptyl),

WG 2qspeizononyl oxycar bonyl - 2- bi cycl of 2. 2.1 ] hepr@1/1$2083/034832

(cycl odecyl oxycar bonyl - 2- blcyclo[z 2.1 ]heptyl)
5- (nor bor nyl oxycar bonyl -2 15 bicyclo[2.2. 1 yl),
5- (tn&mromeylmd)weavlb%nyop@pul cyérmP.\zcltiZ 2.1] l;ﬂe 1é-trlﬂu0r°-2-

SRR PRV, S BB (1 1-voro2

] Pﬁtﬁﬂl)’drlbme@hyl)propyl -2-oxo-tertbutyl,  5-bicyclo[2.2.1]heptyl-2-(1,1,1-
ricyc

ycltﬂﬂm % Pifbiorometpromie aiEEext . - o8yt 2 fineptyl-2-
gdleﬂf 832 Pr I'ﬂ%lror%eﬁ'la/ﬁéfd@ﬁ-%—gxojoc}oﬂept y;*)-)omy%rd{é 21 heptyl-2-

I et h oxycar icycl
] he(m'1yﬂ9tr|flLﬁaro-lz—trﬁlLbydmé’ehyl)propyl -2- oxocyclooctyl 5 bicyclo[2.2.1]heptyl-

AP RAR R R R U M 5-

]hqﬂ 1 1-2-(1,1,1-trifluoro-2-
ui ne%:%él%[guéf oy a2r Q trlzugﬁocy grlf(l)uozrorzneth l%prgp;)lll -2- oxocyclodecyl

5h(5:bm|§clw{/2 211]hepuyy2t(mt1y1mmo@otn pooraeihyBpesioyl-2-qxonorbornyl
] E’]Pg cl) o[ 2. (2‘5’l Plﬁyﬁggégyi]hbuwé?iﬁc?rtmg% -2~ ?rﬁluoromethyl)propyl 2-

§BHdPﬁW yllsqwfo@lb[rz@y heptyizych qLtzlﬂaorolzlthmmmmethyl)propyl-
5 (1 met hyl =1 - et hyl pentyl oxycar bonyl - 2- bi ¢ £ %11
] he@pyoglqlamgn’(yj, 1 5-bicyclo[2.2. 1]heptyl- -(1,1,1-trifluoro-2-

t?h wm?@%}hébﬁ@é&ex%%; 8%;%'5\?%%%% @I icy 2 {52)‘? %}c){é[ﬁZ 1neptyl-2-

] he(ﬂtvh)trlflﬁ&o@-‘ir]ﬂumblhmlthyl)pm 42-
hexyl oxycar bon > 8: blcyclo

- di @Xai)e¥aislp l%iﬁ: ah?@ﬁ??m? fm'%%l 1&{*@%3/[5) ﬁ@&%% (1,1,1-trifluoro-
gg( )1/% ﬁﬁé@y@ﬁé%%gk@xyﬂ%e tetr?z)tycl%[4 4.0, 12 S 171 ldodecyl and
WO ?ﬁﬂ%wmﬂ |§§§Yeld&i)ﬁ6h'0m$8@‘bup conS|st|ng of 5 glcyclo[z 2.1]heptyl-
cycl ghex car.bo

5. (&l HUETS 2y MUy PR EaPBBi 2oL 2 SHIETIP 312 1 heptyl2-(1,1.1-
e{?f‘flﬁb?o ﬁnﬁl}orBHﬁewh Youtyl-2-ol, 5-bic clo[2 2. 1]hept 1-2-(1,1,1-trifluoro-2-

cyc exy oxycarb ony}7 Y)l cyc X

5- (ﬁﬁlmtmvethxl)aw&athom@hylc artlbblwplot B|ﬁb%mwt 2-(3,111-trifluoro-2-

]blhgﬁ@rjgfdzngth%p %?9?)S°%Wnt y% Bﬂlgf'ﬁfﬁnﬁhe&yh (1,1,1-trifluoro-2-

5- (@lﬂﬂbﬂﬂﬁé\‘h? gpﬁtﬁjmtoﬁdvﬁwﬁr baswicy@lo[D. anépt[yzz;u H,1-trifluoro-2-

] he utyl -2 adarrantyl oxycar ban

bi cgél{wm@thyl)p vroxo-ghubyli Serpicypipl2 2. ﬁaa%(h?;lﬂ 1,1-trifluoro-2-
Al oot o211
trifluoro-2-trifluoromethyl)propyl-2-oxocyclohexyl, 5-bicyclo[2.2.1]heptyl-2-
(1,1,1-trifluoro-2-trifluoromethyl)propyl-2-oxooctyl, 5-bicyclo[2.2.1]heptyl-2-
(1,1,1-trifluoro-2-trifluoromethyl)propyl-2-oxocyclooctyl, 5-bicyclo[2.2.1 Jheptyl-
2-(1,1,1-trifluoro-2-trifluoromethyl)propyl-2-oxocyclononyl, 5-
bicyclo[2.2.1]heptyl-2-(1,1,1 -trifluoro-2-trifluoromethyl)propyl-2-oxocyclodecyl,
5-bicyclo[2.2.1]heptyl-2-(1,1,1-trifluoro-2-trifluoromethyl)propyl-2-oxonorbornyl
|,5-bicyclo[2.2.1]heptyl-2-(1,1,1-trifluoro-2-trifluoromethyl)propyl-2-
oxoisobornyl, 5-bicyclo[2.2.1]heptyl-2-(1,1,1 -trifluoro—2-trif|uoromethYl)propyl-
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bicyclo[2.2. 1 ]Jheptyl), 5-(1l-ethyl-1
- met hyl - 3- oxobut yl oxycarbonyl -2 10 bicyclo[2.2. 1

WO b@poyisyy 5- (1-nethyl -1 PCT/US2003/034832

- cycl ohexyl - 3- oxobut yl oxycar bonyl - 2- bicyclo[2.2.1
] heptyl), 5-(1, 1-di net hyl - 3- ox0£entyl ox¥car bon?/ - 2- _
bi c&@b(o{adamamwheptyl) 5- ( t et raabisydlolh2 gheptyl-2-(1,1,1-trifluoro-2-

TR R 2er DB fetvedEr Ptz £ iheptyi2-

gr oum G%ﬁ&o@-&@ﬁ@r&%eﬂﬁﬂﬁr@ﬂl&- group is selected
from 'the g[roup G@nsi sting of acetyl oxyet h

Lot IBE O ShmcaneRwnIgns. e SB ek Ienty2-(1,1,1-trifluoro-
1A
os IR BaoA66I)-8XY BRA traoRicti 6265 08" Mdodecy; and
et hStrQeﬂub@ (T\yllllt)?'rs/beﬂepted faowah thg(grpup pyshsmhrh)g) of Be(meih?wcarbonyl-Z-
] i near ed or ¢ 0 or
T oBeydelba inertdd i | JaRpScaPatl by IR Xinsivn. 5-
of " W PpRBarbknyi BRERIZS ARG 1C OF SUR-GRBRY ST | Nbarbonyl-2-
2, ZbeCID[Zﬂuq*nemylhyl 5- (Benmmxy@admﬂyjf-Q -bigycdo[2.28]heptyl), 5-(tert-

2”3 %t%%{/ggrboﬁélx%ﬁl }Oi%i}rtﬁhs {' Bxafl uor oi %O(%yglgxekyloxycarbonyl 2-

3,3 no -
5 3‘,’%}’%‘,"? 2@@@) r@gd dﬁg@gﬂ%ﬂ(ﬁagb%nylz -bicyclo[2.2.1]heptyl), 5

3, 3(axtyloxyocarbomylw-Bicgcie] zzﬂlheniwht adedecaﬂwcméwpwcarbonyl -2-

i ek e o oot e, o

Rideld 9oy darbohl/l- 2o Dyl 1ie ntyb) ﬁbl‘bdrm I8%ycarbonyl-2-
%‘22004?04%371 P%T/ Us200 /03@832%&1% ( y & y

poI hicyglot:g. 1lieeetyh. oRD-(isekorpyioxycajbeny-4 ?l%l%%?eﬂheptyl) 5-
ot nAdafantoPabBRsL2 g2 iRkt OO0 Y+ 5
10)(; )%cﬁgg%mgm?/tlhylelmtﬁllqoxyd:arbmrgl-ﬁﬁyddm 21 ]hebtyl), 5-

o ey B IRt s ae b asRem A by RlA 2 laepty), -
0X9 14&5{3%*@8@43&} 0 1€t5h1>’“°]déd9%ocyc?/%nonytwbyclég 2.1hepty),  5-(1,1-

t hyl
Oxd%;ﬂhwrmwbx;carhqmyl 2tbicycinf.Bdimsgtyl) et hyl - 1 5-(1-methyl-1-
b , hyl -1- . tyl
ot IR BRY Rk RROYY DI 2 PR 5-(1,1-
hyl - 1- 11
xR Aol fbinemIquEL s, <thy (1.1
propiyhethytbu&byi@xygarbowlfﬂpp cyelo 3éﬂmgmyl) 5-(1-methyl-1-

ethylbutyloxycarbonyl-2-bicyclo[2.2.1]heptyl), 5-(1,1-diethyl butyloxycarbonyl-
2-bicyclo[2.2.1]heptyl),

5-(1,1-dimethylpentyloxycarbonyl-2-bicyclo[2.2. 1]heptyl),
5-(1-methyl-1-ethylpentyloxycarbonyl-2-bicyclo[2.2.1]heptyl),
5-(1,1-diethylpentyloxycarbonyl-2-bicyclo[2.2.1]heptyl),
5-(1,1-dimethylhexyloxycarbonyl-2-bicyclo[2.2.1]heptyl),
5-(1-methyl-1-ethylhexyloxycarbonyl-2-bicyclo[2.2.1]heptyl),
5-(1,1-diethylhexyloxycarbonyl-2-bicyclo[2.2.1]heptyl), 5(1-methyl-1-
cyclohexyloxy oxycarbonyl-2-bicyclo[2.2.1]heptyl), 5-(1-ethyl-1-
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10 b utyl- 1 -oxom ethyl, penyl-1-oxonethyl,
hexyl - 1- oxonet hyl , heptyl -1- oxonet hyl,

woeanlo4B7oxomet hyl , nonanyl - 1- oxonet hyl , PCT/US2003/034832

decyl - 1- oxonet hyl , ethyl- 1-oxo-a-net hoxymethyl, and
ethyl - 1 -oxo-a-methoxyethyl; when R2 is a polar group
(G@p}oh@@loxymbonyh%vbmcmﬁ &rtibepiyd, sel ect ed f r omd-(l5propyk-1-

{ oy SRy By Rabbhite B sz 2 tihepsHy car Ponyl €thVL. 5-(1-butyi-1-

t erdyclyiex I@&yﬁéklbbﬂyblﬂbuﬁyﬁlom 2. 1]heptyl) 5-(2-methyl-2-adamanty!
tert- buty oxycar bon fentyl tert
butaHySREREhBreYRIak 2. Theptibut y1 ¥3eibangta@anioxycarbonyl-2-

t | tyl 1, -
erl% ﬁ)& ?i?gﬁp@jﬂé@&é a?ggnslce%/hyl é;(re Pﬁ?ﬁyl 2- ad%mantyloxycarbonyl 2

pr asigy @mmnp@mmt hyl, 1, 1 5-(2-butyl- 2-adamantyloxycarbony| -2-

|(r11|1|s|§1t?1§ﬁ ﬁ;'gfpeycﬁgﬁﬂ“é%ﬁé %o lpp@d-]z.@gﬂman Vet hyl oxycarbonyl-2-

but hyI 1 1 di 3‘5 | 1-dimethyl-3-oxobutyloxycarbonyl-2-
bu t%lcgd%arb nytﬁ 1, bM y yioxy y

i rreblbydlp[érﬂ yltmp;yj}ar bonyl et hyi (1-ethykd Hipethyl-gtaxpbutyloxycarbonyl-2-

: gtgﬁl qxéqf)]ﬁ%@gtr Eglnyﬁe@ﬁlg;'ethyl 1-cyclohexyl-3-oxobutyloxycarbonyl-2-

1 %bll *11&8 ZhZ '1!1@9[ I?Xylcafﬁolny' etshyl, 1-dimeriyhgloxbpentyloxycarbonyl-2-
et onyl et hy
1, 1bldytd0 tkﬂ%ycar bonyi-ét hyl  ari@triehydigpyean-2-yloxycarbonyl-2-

-ciﬁ‘%xﬂg%ﬁﬁ*fﬁoiﬁﬁﬁ'n%éf nylo 1 o5 e

propyl - 1- cycl ohexyl oxycar bonyl et hyl ,
1- butyl-1- cyclohexyloxycarbonylethyl 2-

16mst hbe copelyenesaf waisn, t whesip| et hyl |

or o%/ﬂ?éh}% g%ﬂg@%ﬁ 8@( g@ﬂ%ﬁ;@ (ﬁﬁ?‘)@ flie polar group is selected from

2- btiey| graupd masisaplg oxycC acdatylwdyetﬁyj/ | ,acetyioxypropyl, acetyloxybutyl,

2-1sopr damant on onyl et h

1, 1a§gppty}@%9q3ntg oxobﬁ? yox hy|y agel)il\oxyﬂeptyl acetyloxyoctyl,

J rre 6’:@9 hylcarbonyloxypropyl, ethylcarbonyloxybutyl, and
éﬁ? a-ﬁi- yocxacgbutX/I o&pycgsgbonylyet hyl ,y3 Yo

1 ﬂaropylambmwexafejhw,pent yl oxycar bonyl et hyl , and
t et rahydr opyr an-2- yl oxycar bonyl et hyl; and 68 WD
2004/ 040371 PCT/ US2003/ 034832 when R2 is a pol ar
rou n CF3) R10-OR', the olar IS . S
8e| w@g(gc%@z)lﬁrqjﬁﬁ](qq-re @qfrmhlgdcqgrgpgq HH%FO@ ﬁuoro substituted allcychc

T
it r trfflluvd)ft?r?fem(l)l; Ioc%lﬂu_k?reh’rqthylb@ QLZStJ%fblbg?(etgyr/l pentafluorloe;hyl 3,3,3-
5t fiffuoreprepyl 1 Ihi n%gh% H?E%{%? gl,ggé éﬁ,zi(,%-’hekaﬂuorobutyl
-tr BH YO P ?{ -He n%?ﬁd??!ﬂ)a% gnt vl 3’8)4@,74@’5;5 6 5, 6 aodécafluorohexyl

-trif1"Uor o- 2- exyl oxymet hyl S
¢ 1 B3, 86455 /5,06 T T-peotadsdexsiuemibptyl, 1 1 1

L4 B 6o £ G DI B A4 G o

octafluorocyclopentyl and 2-(octafluoro-1-trifluoromethylcyclopentyl)ethyl;
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(1, 1, 1 -trifluoro-2-difluornethyl)pental oxynethyl,
(1,1,1-trifluoro-2 10 difluornethyl)hexal oxynet hyl ,

W@ 2004040311 - t ri f | uor o- 2-di f I uor met hyl ) hept al oxyPCT/{1$2003/034832

1 -trifluoro-2-trifluornethyl)butyloxymethyl, (1, 1, 1
-trifluoro-2- trifl uorrrethgll)pesntal oxymet hyl ,
( 1 wheh RF ii$ laupeler Zreup (ChiblnBRy | ieeRGRbGYRRA iy pelectasyfrom the

1,1, 1-trifluoro-2-t.rifd I I h AC
2 ot Sl sthd S0 T, OO RSBl M Abropropn
gergRAi-agoisbisropyhesttynd-oxo-t-bulillr wihylreoxd-apcdiutr ethyl-1-oxo-
pol yneri zation, is a nononer select edI rom t hie %r?lfp
cortertdutylg of ethyl-4-axorcyslahexyl 3, 1 sthyl-1-oxo-cyclopentyl,”  ethyl-1-

2?%&@?%@%85@[, Ui '—1%58??%’:}!6 %ﬁﬁ-ﬂéxcfcg/tcgocyl, ethyl-1-oxocyclononyl,

a-srl oxan- acry

( 3,dihyl, Rotdeythdeeyh e pithpt hokpeorbaoyd) ofthyb1-bxoisobornyl,  ethyl-1-

3,915,15 17,13 ta-sil -1-yl) 20 |

e tREAImA 5 (3 5. reg VLT creadbriansRene. othyl-1-
2 ; -

gs%@? X tcg&)-[g%?%gaafj %%%%rézh%elnenet hacryl at e, sthyl-1

3- (Gbetfayclal4 30,15°,17'%ldodecyl, propyl-1-oxomethyl, propyl-1-oxoethyl,

hept apr | pent acycl o[ 9. 5. 1. 1 15 .

17%%@%9&91%3%- 1- b??@rﬁsgs%m%ﬁi@h adi§lsdxomethyl, - heptyl-1

3- (Gkomnethdl, bétylad-dtomethyl, nonanyl-1-oxomethyl, decyl-1-oxomethyl, ethyl-

hept al sobut yl pentacycl 0[9.5.1.13,9. 15,15.17, 13

] oct-axeio-mesorymethyl eagathysl-exe-sasethoawethyl;

3-(3,5,7,9,11, 13, 15- hepta-tert-

but yl pentacycl o[ 9.5.1.13,9. 15, 15. 17, 13

] ockRers i RBis pdlay lgroue P8 H2eCR=0)-IRE; the Bolar group is selected from

(3,5,7,9, 11, 13, 15- hept acycl opent yl ha]c cl

[ 9. tBedrogp gonsisiing pf ,tq@]bélaf'@sy‘:@f%ﬁ'g}- yl. ??'}-EPM%VCW*’O"Y'PFOPV"

nmet - , 9,11, 1 5~ -

neneaa Y Bideahrpand. P o aeiuipxyarbenyipenty, tert

3] osutgloxiytarbanylhexyl) tert-dpgiodaneemdeptylatert-butyloxycarbonyloctyl,
- 7 1 -

ﬁeé% ,ggim?@g@g@%w@y@% 9_11@?5fy_l-ﬂﬁtlfylpropyloxycarbonylethyl,

93] 9qt fafH v et pacdimedb@butyloxycarbonylethyl,  1-

3- (gqscﬂ%ﬁigiﬁl??ﬁ@g* %%rﬁghwgytytliyl pent a_cyclg 9.y5. Y 13, 9¥5‘ Y

15 mettydileethytbsityloxyaarhomgetig, 2 d oludisting 7 putyloxycarbonylethyl, 1,1-

PCT/.US2003/ 034832 I tyl r )
o (amsygens aea i RTaLY AP Pinyowcprhonyghyt, 1.1
%5,( %@%ﬁ&?%ﬁ%@&%@a?&h?l&éﬂmﬁ yidihetyyheplibaeaybetydethyl, 1-methyl-1-
he pethiheixgioxyearbonyletisyls 151-diethdhexyioxycarapnyleibybaad dhe like, 1-
| uor oact v ) e )
o RS- RIMEGSRrmonyieyl, Toethy.- Yy glohgyyionyoarbonylethy, 1
met Eﬂf?ylth aifeloh'éxﬂoxycarbonylethyl, 1-butyi-1-cyclohexyloxycarbonylethyl, 2-
(3,5,7,9,11, 13, 15- hept %@i 5- bj &yc}jo&é.@ﬁ.@l bonvlethvl. 2
] heptejityl:2-adamaniyiexycaraniethyh Arethylsr-aHamantylogycarbonylethyl, 2-
902 kog&!-gwgﬁ(ﬂy)c}x%ﬁ%?ﬁ{/@tlﬁl,g- 9 But}B2 Bdbeadifteoxycarbonylethyl,
’ and 2-isopropyl-2-adamantyloxycarbonylethyl and 1,1-dimethyl-3-oxobutyl, 1-
ethyl-1-methyl-3-oxobutyl, 1-methyl-1 -cyclohexyl-3-oxobutyloxycarbonylethyl,
1,1-dimethyl-3-oxopentyloxycarbonylethyl, and tetrahydropyran-2-
yloxycarbonylethyl; and
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si | oxan-1-yl ) propyl nethacryl ate,
3-(3,5,7,9,11, 13, 15- hept aki s(tert-
wheaogloypent acycl o[ 9. 5. 1. 13, 9. 15, 15. 17, 13 PCT/US2003/034832
]octa-siloxan-1-yl) propyl nethacrylate; 10 the
nononer generating the repeating ulglt of Structure

(| Byhert Réris qdmlﬁhﬁrmm(@ldﬁnﬁcgs)ﬁb ,dhe qlardgmoupris selected

hydrahoti BRI Fp8ReRG O LT t-troro-2 luormetulpuiony,  (1.1.1-

g[&ilgu?]roézflaoﬁﬁeﬂr@])boty%xymétbyGan 7-yl) propyl acr y1,atetrifluoro-2-
mggﬂm néﬂ{m@yl@pgatbyll (igl @-trlfluoro-z fa uorn¥ethy|)butyloxypropyl (1,1,1-

il.ﬁ&&%tfgaghgéqu)%gwpg&gagx met hacryl ate, 361115 rifluoro-2-

rox t’amet hyl - 7- et hyltet
o[ Flunrietid/pehtfotyihettiyl- si(ft glxMnfmqro)bﬂugﬂmetbymhexydpxymethyl

o O DS BrdognamyBhgStalrymatgt = 1Y (1,1,1-trifluoro-2-

1 5 L
o fnetrﬁfé‘tli\lzlficltéléi%gégw ) 2 rl%i}s"l 1 gﬁfrl%drt@azﬁg {f@mfﬂ\%thyl)butyloxymethyl

rret(Hyl t1dtlﬂwpeZ-d[fm%meﬂM)pgntaloxymet yl, (1,1,1-trifluoro-2-

r i SRS ey menlg 7 (bt hEonfenyheptaiory,

metfm tlﬁhﬂ@@ﬂb@-ﬂﬁfﬂm’?mbtﬁﬁ)b%tﬂ&xﬁﬁémt a- si | oxan- 7{y) Rrifluoro-2-

acryl ate,
tr mmﬂum;m%mvbwnta ca<yme;hm(11,3 riiflvepa-gritflugimethyl)hexaloxymethyl,

15,% tEd f@'ﬁ%ﬁ%?:@f@?@*ﬁ%@%‘}ﬁepw%@%ﬁ ite, 3-(13-
trimethylsiloxy-1, 3,5, 9 11 13, 15- hept aet hyl -7 25

math ltetracyclo[9.5.1 915 15'%octa si | oxan- 7%)rpro ) ,
17.py| caaelestef clagnr 13Mherem the monomer generating the’repeating unit

L SEhEUS i, o khydr: 18-Bonbset QeReed vm the group
15" ddiisisting 51 | oxan- 7- yb pr opyl et hacryl ate, 33((85.7,9,11,13,15-

%{%gé@%ﬁ% 1Cé03[§551?11 QQ'%' %ﬁBRCP LAY Xf\)b?dpyl acrylate, 3-

il tdacoryl@ne,”. -
{2 BT 1 SR AR 9rr 0 0 a1

et plydpybtracymeihac@lateJS 9. 185(3%, 58 Ht, isﬂéxtwptamtmﬂmentacyclo

> da i s T EladaPk Tl R ataRe 10 7011, 13,15

PCTh ViseRaayclo]9.5.1.139.151° 1" 3octa-siloxan-1-yl)propyl
met h%/ﬁﬁt gﬁyacycl 0%,9 .1.13, 115, 15] o]ct a- si | oxan y_)p oY

pylmﬁhmﬁt&ate 3- (13- 39911 13,15-

neptaty ﬁ%’HiVé‘??ﬁt%‘?vé'ﬁ@ o ac ol %“M&’fiw%ﬂﬁ

15 &@}Wrﬂa@el oxan-7-yl ) propyl net hacr;& €3,8,7, 911(11’[315 hepta—tert-

di met h 4,4 4 7, 8- oct

| Lgﬁw gq:ycdg[g 5.1. 13§ §155’176'3]octa ditoxan-1 ygprop(i/ a e?hacrylate 3-
(3,5,7,9,11,13,15-heptacyclopentylpentacyclo [9.5.1.139.1%1% 17¥)octa-
siloxan-1-yl)propyl methacrylate, 3-(3,5,7,9,11,13,15-

heptacyclohexylpentacyclo  [9.5.1.1%%.1%%°.1"®|octa-siloxan-1-yl)  propyl
methacrylate, 3-(3,5,7,9,11,13,15-
heptaethylpentacyclo[9.5.1.1%°,1%15, 17Plocta-siloxan-1-yl) butyl methacrylate,
3-(3,5,7,9,11,13,15-heptaethylpentacyclo[9.5.1.1*°.1%5,17®|octa-siloxan-1-
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5
1,3,5,9,11, 13, 15- hept acycl oheptyl - 7-net hyl tetracycl o[ 9

WO 2002/04870. 15, 15 Jocta- sil oxan-7-yl) propyl PCT/US2003/034832

nmet hacryl ate; the nonomer generating the repeating
unit of Structure (1C) after polérrerization is a
rmn(v!h’mnfylel ect etnethagrylate gr oup3-€hash, 811intd, d5-heptaethylpentacyclo

G niP o1 e oS R h TR PEDMtS) 7057111315

11hbpt§kﬁ3 |303< am 3.505,6868,7, VE‘K 8,\8' &bbﬁdd]e@éﬂ@dﬂooctyl)pentacyclo
acr | at e 4- di hydrox 7,9,

hep %ﬁétiw 331 Frdye ]@‘{?t? %'086“1'5' mﬂrﬁ@ﬂt asi | mmﬁqVWQ)xy) d 3-

Pré%f 3 '%'y’d? gﬁ’%fta'gg{gglﬁgy%é@tflmptyl 2-(1,1,1-trifluoro-2-

heptrammmhethyt)pmpa,{l-z-ax@néﬁmym}qddmmm[e S arn>349 10Ky Pidicta-
rreth | sil I 15rrehacr | at e,
T Do TRy - 1 APeiAcoidte. 14, 3-(3,5.7,9,11,13,15-heptakis(tert-

helobﬁt g@;lfa?éyhﬂ AT *P{971531531mﬁo%té%éeif’%ﬁléﬁ-sli-&I?’é%by'f'rrYétHéchylate;

di et ropyl ‘et hac
3 [(7,14-di hydroxy-1,3,5,7,9, 11, 14-

255; Cydmtl’ylt“c%ﬁ%[? 3t ﬁ%élqsqjﬁﬂl] herw {“ gzt(r%r&ture (IB) after

P&yﬁfer%ﬂ&sﬁrlgxé"rﬁ@ﬁerﬁeﬁ cictlod roRP the group consisting of - 3-(13-
acycl ohe@/@trl cyclo[ 7.3.3.15, 11] hept asi | oxan

xy) de@D(My‘II 8 I1]1p1r3o’b@-|hepmmyw-lrmtbyltetracycl0[9 5.1.1>° 1515]octa

nep I VDB opordts s et ishinioni1 3,684, 1 ppatacthyt-7-

l mmhftétwwbmggb 1. m%*’r yq %t}d@ta gildxah-14M)Bidgyl | Methacrylate, 3-(13-

et hyl si

hep Pustioniyl, 56 %9&1@[ %@ee’camethy!r'ﬁ@mtaywmﬁqi%ﬂ b4y5.4°> *locta-

LA eitB, A  Fugb E ETP EhRametyr

tSth r emeﬁacydld)[lg)St ns13amf5é§godttaL%b{xba -Typropgk! ectaedyiftepm  3-(13-
etfﬂﬁ%@?ﬁgg&?h%b% gl]ﬁ 1%rlh?n%tgﬂ'{ﬂthy| re?ﬁyl pr (ﬁplyl

g[ gﬁ%thﬂliejfra%?cl%ﬁshﬁ”lg ﬁq;/’?"joc% i k BBIrcgEﬁli y nﬂét? 3-(13-

but Vieﬂgylﬂmy-wﬁ 8ilrtet 31951&*%3}41"6@7%@9

érgeﬂi? P{li'te}r Eﬁ@&”ﬁixw %@E&ssj@ﬁw é(i)ngvﬁﬂo ?my@?qy te,  3-(13-

geimdrrgt{hglémeyxyﬂs %0 ?P%/@‘-‘ﬁ’é’&érrl%%}lﬂszooy 034832

hex rou
1- nmaiwlteira@yc%&)gnk if‘? ‘?I‘T mctgrsﬂqxaer)ppm'yﬂ ymethacrylate, 3-(13-
P SR ENIOPSE 1o i v coem
1- prigiryitetrarysiofh 8xi 1 3°. 12 Bldcd-siloxec 7 9Nprodyl  methacrylate, 3-(13-
trimethylsiloxy-1,3,5,9,11,13,15-heptacyclopentyl-7-
methyltetracyclo[9.5.1.1%°,1°"%|octa-siloxan-7-yl)propyl methacrylate, 3-(13-
trimethylsiloxy-1,3,5,9,11,13,15-heptaisobutyl-7-
methyltetracyclo[9.5.1.1>°.1%"%|octa-siloxan-7-yl)propyl methacrylate, 3-(13-
trimethylsiloxy-1,3,5,9,11,13,15-heptacycloheptyl-7-
methyltetracyclo[9.5.1.1%°.1%"®Jocta-siloxan-7-yl)propyl methacrylate, 3-(13-

tert-butyldimethylsiloxy-1,3,5,9,11,13,15-heptacycloheptyl-7-
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2-met hyl - 2- adamantyl , 2-ethyl - 2-adamant yl ,
2-propyl - 2-adamantyl, 2-butyl-2 5 adamanteyl, and

wQ20080p130pY!| - 2- adamantyl and 1, 1-di net hyl - 3- oxpOTIU$1003/034832

1- ethyl- 1 -nmethyl-3-oxob utyl,

e e IR e e b Y S ete, 313
genefAbimg 1W‘F-tﬁﬁlﬁ’c%h0c§1k§déﬂ6kg 108, 55@ wqtsln"@ hﬁyiabyaﬁhsbtyl 7-

polymsrl [dn i ecteéd fromt
consmsthyth@raﬁyciu{Q@ t.1*10> ésﬂwgtaﬁlldman-éryIMOpyll methacrylate 3-(13-

cop AR 2k A SEA T 4G S ERA G R poBYsion -

Str U|03 Bre$1 (18)15- ﬁbt)ia)cyélﬁﬂe?(yi “YImethyltaftdtydieneas.h vi®°.15%octa-

conpr|3|n a repeati uni t "havi ng "an unpr ot ect ed
al kailpxa Mmropwumgtha@néatﬁ 15 20. A copol yner of
claim19 wherein the repeating unit having unprotected

al kali solubilizing units has al kali solubilizing
uni tthe selmehethet r ganeRgingr abe Ingt i urgt obf Structure (IC) after
phenol i c, groups, carboxylic aci fluorinat ed

al cAHMBerZafiopis AMYIBNGhEe legleddremine IraHRBNsIStiRg of 3-(7,14-
r epS@Hd?gxﬂql W '1'1914?Hth%Pr{é%hﬂﬁ c%lo['ﬁ":s lI"°11]heptaS|onan 3-

sol I Z1 is a repea unrt

hydrylnommﬂmihyﬂlsglyllwdpyixyacwlaiee pr ec3)r{(§o‘rzbdqudrguyi-1:,3,5,7,9,1 1,14-
hox e BT IGeIolg . o JpePRsigratia:yiow)dimetayisityllpropy

photﬁémggggét%ée conmposi tion conpri si ngé-; (Y- dﬁa,yg%@,l_y,g’eg] 9.11,14-

of any on clainms 1 to 21; (b) a ot oaci'd

- gerhepiaathyltriayrlal7 Sob M2 Hiheptasiioxaned-yiopy)dimethysitylJpropy!
b A phot t £ cl
whorBe iR EEsc | Bnal base i s pr csent I 1anirRbvgpRLlaE T 011,14

from SERYRriGANSI73.8 NG ' YhePasmixan3 hsthyldiR/ |
2004/ 040371 PCT/'US2003/ 034 zratrus Jylgi@?cg e Hilkepy

4- dimethegndatenopr yi di ne, 4, 4' - di ani ndHli’p ﬁ&hydéQWe? 3,5,7,9,11,14-

1 5 i sV T 12" eptaslpransygrogimptiysivloropy

pr odrieihagryateat t erned i mage on a sub@{(riart@dmyheoxy-1,3,5,7,9,11,14-

pro heeptacyclohexyltrlcyc|o[7 3.3.1%"]heptasiloxan-3-yloxy)dimethylsilylJpropy!
methacrylate, 3-[(7,14-dihydroxy-1,3,5,7,9,11,14-
heptamethyltricyclo[7.3.3.15'11]heptasionan-3-yloxy)dimethylsilyl]butyl
acrylate, 3-[(7,14-di(trimethylsiloxy)-1,3,5,7,9,11,14-
heptamethyltricyclo[7.3.3.1 >!Mheptasiloxan-3-yloxy)dimethylsilylJpropyl

acrylate.

18.  The copolymer of claim 1 wherein the R' in the repeating unit of Structure

(I is an acid labile group selected from the group consisting of tert-butyl
group, 1,1-dimethylpropyl group, 1-methyl-1-ethylpropyl group, 1,1-
diethylpropyl group, 1,1-dimethylbutyl group, 1-methyl-1-ethylbutyl group, 1,1-
diethyl butyl group, 1,1-dimethylpentyl group, 1-methyl-1-ethylpentyl group,
1,1-diethylpentyl group, 1,1-dimethylhexyl group, 1-methyl-1-ethylhexyl group,
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SUbN 5@60‘?yr9e9%‘f'%?aqmb¥ ctorr]ﬁepr srlr?g? (reesgea%ng UAits of2 g’cruc?ures (), () and
(IV) and additionally comprising a repeating unit having an unprotected alkali

solubilizing moiety.

A copolymer of claim 19 wherein the repeating unit having unprotected alkali
solubilizing units has alkali solubilizing units selected from the group
consisting of phenolic,groups, carboxylic acids and fluorinated alcohols.

A copolymer of claim 20 wherein the repeating unit having an unprotected
alkali solubilizing moiety is a repeating unit from hydroxystyrene,
hydroxystyrene precursors, acrylic acid, methacrylic acid and 4-[2-1,1,1,3,3,3-
hexafluoro-2-hydroxy)-propyl]styrene.

A photosensitive composition comprising:
(a) a copolymer of any one of claims 1 to 21;
(b) a photoacid -generator;
(c) a solvent; and.

(d) optionally a base.

A photosensitive composition of claim 22 wherein the optional base is present
and is selected from the group consisting of 2-methylimidazole,
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24.

25.

26.

27.

triisopropylamine, 4-dimethylaminopryidine, 4,4'-diaminodipheny! ether, 2,4,5

triphenyl imidazole and 1,5-diazobicyclo[4.3.0Jnon-5-ene.

A process for producing a patterned image on a substrate, the process

comprising the steps of:

a.

® a0 T

coating on a suitable undercoated substrate a photosensitive
composition of claim 22, thereby forming a coated substrate;

prebaking the coated substrate;

exposing the prebaked coated substrate to actinic radiation;

optionally post-baking the exposed coated substrate;

developing the exposed coated substrate with a developer thereby
forming an uncured relief image on the coated substrate; and

removing the undercoat in an area unprotected by the photosentitive

composition.

A process for producing a patterned image on a substrate, the process

comprising the steps of:

a.

® 2 0o T

coating on a suitable substrate a photosensitive composition of claim
22 thereby forming a coated substirate;

prebaking the coated substrate;

exposing the prebaked coated substrate to actinic radiation;

optionally post-baking the exposed coated substrate; and

developing the exposed coated substrate with a developer thereby
forming an uncured relief image on the coated substrate.

A patterned substrate produced by the process of claim 24.

A patterned substrate produced by the process of claim 25.
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