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25 whereinnis 0, 1, or 2;

R1, R2, R3 and R4 are independently H, OR®, halogen, alky! or
alkoxy of 1 to 10 carbon atoms, optionally substituted by halogen or ether
oxygens, Y, C(R(R{)ORS, R8Y or ORSY; '

" Yis COZ or S0,Z;
30 R5 is hydrogen or an acid-labile protecting group;
o Rfand Ryf are the same or different ﬂuoroalky! groups of 1 to 10
. carbon atoms or taken together are (CFo), where mis 2 to 10;
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whereinnis 0, 1,0r 2; |
R1, R2, R3and Rtare independently H, ORS5, halogen, alkyl or

atkoxy of 1-to 10 carbon aioms, optionally substituted by halogen or ether
25  oxygens, Y, C(R)RORS, REY or ORSY;
Y is COZ or SO»Z;
RS is hydrogen or an acid-labile protecting group;
Rfand Rf are the same or different fluorocalky! groups of 1 to 10
carbon atoms or taken together are (CFz)m where mis 2 to.1 0;
30 R6 is an alkylene group of 1 fo 20 carbon atoms, optionally
substituted by halogen or ether oxygen;
' Ziis OH, halogen, or OR7; and
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...and the proviso that if Rl (or R3) is OH R2 g&{
R4) is not OH or hal ogen; and (2) a photoacti ve*August2005.
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whereinnis 0,1, 0r2;
R1, R2, R3 and R4 are independently H, ORDS, halogen, alkyl or
alkoxy of 1 to 10 carbon atoms, optionally substituted by halogen or ether
20 oxygens, Y, C(R)(R{HOR®, REY or OR®Y;
Y is- COZ or SO»Z,
RS is hydrogen or an acid-labile protecting group; |
Ryand Ry are the same or different fluoroaikyl groups of 1 to 10
carbon atoms or taken together are (CF9)y where m is 2 to’10;
25 RS is ai alkylene group of 1 to 20 carbon atoms, optionally
substituted by halogen or ether oxygen;
Z is OH, halogen, or OR7; and | )
R7 is an alkyl.group of 1 to 20 casbon atoms, with the proviso th:t
~t least one of R1, R2, R3-and R4 is ORS, Y, C(RI(R{)OR?, R6Y or ORSY,
30 and the proviso that if R (or R3) is OH, R2 (or R#) is not OH or halogen.
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aPk%%&P"%‘F%F\O{G‘g’ 10 carbon atons, optionally substituted
by hal ogen or ether 20 oxygens, Y, C(Rl)(Rt}OR5, R6Y
or ORGY; Y ig- COZ or S®2Z; R5 is hydrogen off an
otecting group; Rf and B
1 uo gf y!| groups of X1
tog 2her are (CF2)mi/h %
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stipst-rt ut ed by hal ogen © z
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or ORGY, - 30 and the proviso that if R (or is OH

R2 (or.R4) is not OH or halogen. 4 4 ust 2005 WO
200470014064 5 10 REl/WS2003/ 025022 me\ i N-ust+at+Q¢CF,),S0F
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wherein n = 0 may ar ed] by COZR12
CFs ) . CFs
OH C(CF3)20H
F
E
Fo F
C(CF3),OH C(CF3)20H
. _
F

wherein R2 is an alkyl group of 1 to 20 carbon atoms, more typically an
alkyi group of 4 to 20 carbon atoms capable‘ of forming or rearranging o a
tertiary cation, and most typically tert-butyl.

o Compounds of structure (I) wherein h = 0 may be prepared by
cycloaddition reaction of unsaturated compounds of structure (1) with
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structure (11) with 5 WD 2004/ 014964 4 August 2003ugust2005
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equation below and illustrated by the exanples. 5
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The fluorine containing copolymer also comprises a repeat unit
derived from at least one ethylenically unsaturated compound containing
at least one fluorine atom attached to an ethylenically unsaturated carbon.

The fluoroolefin comprises 2 to 20 carbon atoms. Representative

fluoroolefins include, but are not limited to, tetrafluoroethylene,

hexaﬂUoropropyiene chlorotrifluoroethylene, vinylidene fluoride, vinyl
fluoride, perfluoro-(2,2- dlmethyl- .3-dioxole), perfluoro-(2- -methylene-4-
methyl-1,3-dioxolane), CFy=CFO(CF){CF=CF 3, where tis 1 or 2, and
R{’OCF=CFy wherein Ry’ is a saturated fluorcalkyl group of from 1 to ten
carbon atoms. A preferred comonomer is tetrafluoroethylene.

The copolymers of this invention may further comprise one or mare

" additional comonomers. For example, the copolymer of this invention
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20~ hydroxide solution or tetraalikylammonium hydroxide solution.
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| ut'i'on. nrﬁge erre%i cgses @CCﬁ[rﬂwg to the
i nverasiipilustiatedbaioM TS STRETEF'E "uori ne
substitution present in the fluorinated al kyl groups
of the fluoroal cohol functional group such that the
hydroxyl group will have a pKa ¥amlue of 5 < pKa < 11.

Preferably, Rf and R? arenlg ndently perfl uoroal kyl
25 groups of 1 to 5 carbo ons a»tQﬁ nost

preferably, Rf and Rf' are oth’/pr\i\fluororrethyl
€

(CF3). .The fluorinated poFamers’, photoresists, and
processes of this invention may,further conprise a
nmononer containing a fluoroal cohol functional group

“having the structure: 30 XCH2C(Rf) (Rf' ) OH 4 August

2005 WD 20041014964 PCT/us2003/02>022 wherein Rf and

R? descrihed above, X s -
95 or G ol VARGER °¥€¢'ﬁm€°@%§%§'§§”PL‘&’F‘%%‘?‘;&;:%'”“ f
(CAS MebRiiAg)o the lnveaampkesptdgtdaare suist bp,a #iifiFGGLASITee ©

- and phosnar oUS . s AMY Fpht deliffty to the hydroxyl (-OH) of the

fluoroalcohol functional group, such that the hydroxyl proton is
substantially removed in basic media, such as in aqueous sodium
In preferred
cases according to the invention, there will be sufficient fluqrine
substitution present in the fluerinated alkyl groups of the fluorcalcohol
functional group such that the hydroxyl group will have a pKa value of
5 <pKa < 11. Preferably, Rgand Ry are independently perfluoroalkyl .

.. 25  groups of 1 to 5 carbon atoms, and, most preferably, R¢ and Ry are both

trifuoromethyl (CF3). |
‘The fluorinated polymers, photoresists, and processes of this

invention may further comprise a monomer containing a fluoroalcohol
functional group having the structure:

%
| | XCHCRARIOH
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preferred X group. 5 Some illustrative, but

nonlimting, exanples of representative conononer Afugust 2005

wozﬁﬁybtlﬁ'si” ng a fluoroal cohol functional grouppapgisydesbisoz:z
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15

20

scope of the invention are presented bel ow
CH2C( CF3) 20H CW2=CHOCH2CH 20CH2C( CF3) 20H

WhEERRCRY) RFHireHEotHICber 3bpus) %:EIQ@'@P@PEEPFW%@UP
VAR 'GXHE[,F \ﬁﬂrbgftHé 8o dROTRSIE D RS ElSASHtsQOAS Version), for

cid-co or _protected acid-contajnin qup of
@tammee u@)@ﬂgeunBtﬂfurlsﬂtEagen(an@&osphmﬁ)“s—-- @%e & n E1
préfditedr X gtodgd2 al kyl ; E2 is CO2E3, SO3E, or other

e et B Bt SR S DB

mﬂoﬂtﬁﬁ@rsaﬁirﬂammg)amubmdcbr@lftmtﬁoaakglroup @l Wﬁbllnéhe
het |.f hal d.
oot o ivst e AR ed RORAR P0G okvgen

- the. substituent may CH2C( CF3) 20H CH2OCH2C( CF3) 20H

CH2f CHQ( C H2) 40CH 2C( CF3) 20H O 200410

POT Qsmmecéa hydr d oupt H&E‘ﬁzﬁ%’%’“
et hyl acryl ate, or dr group, such as in
yet hyl acryl ate. \When e~heteroatomis N, the

substi™fuent may be a cyano group, such as in

-2-cyanoet hyl acrylate. Al kyl groups can contain 1 to
s OF

at oms and ref%r b 3 ark{ﬁ-‘ﬂo’éHaé(@'if'g‘gOH '

T3 [) dr aq deous
y (aqueous de N use,
¢ ¢ as a binder in~a otyesi st conposition,

isa carboxylic acid- cont ai ni ng copol ymer. The .l evel
of carboxylic acid groups is typically determ ned for
a given photoresist conposition by optimzing the
anount needed for good devel opnent in 10 aqueous
%nﬁ%ﬂ@@}i@gcﬂﬂetcaﬁm ad diH, CRe{CHIOEIRCECRmPHDe

yl ates ertiary al kyl acrylates such as
tert-butyl acrylate, 2-nethyl-2-adamantyl

@—-O—CHZC(CF3)ZOH m—o—éﬂzc«:ﬁ)zoz{

The copolymer can further comprise at least one acid-containing or
protected acid-containing group of structural unit:

%1
, (-'—CHz""(l}'—)

E,

~ wherein E, is H or C4-Cy,, alkyl; E is CO9E3, SO3E, or other acidic group;

and E and E, are independently selected from the group of H,
unsubstituted C¢-C+2 alkyl, and heteroatom substituted C4-C45 alkyl.

' Su1table heteroatoms are oxygen, nitrogen, ‘sulfur, halogen and
© phosphorus atoms. When the heteroatom is oxygen, the substituent may




acryl ate and 2-net hyl - 2-norbornyl acrylate may provi de
acid sensitive functionality for image formatiof AHgust2005
di scussed above. Ot her acrylates, such as acryl.i -
weed/o1met hyl acryl ate, ethyl acrylate, propyl Pé’T’U&(’OS’OZ:’“n
acrylate, 2 15 hydroxyethyl acrylate, 2-methoxyethyl

S oo ORI Gl i
T e
s | ap fi"p: yergtiod ischdate.
B Mo e
5 esét%ﬁngrREBPéferrgQ RAl-85nEmIsYYPOlynsrdor aguadusyprogesaaiiidy

.ated _int i
PR R R A R S e ﬁl?"“f’?ffﬁ
po‘%mpésipgmngatdaes?xyﬂbmd-umntaumm@ ooy gebu s NG p:
ot her aci . .
el st AR B s
O esrmp@sitiom by optivtizies tae AMagNbORSHPd © JAREIGRITRIT? ' ﬁt
| il ; iothal phonbivlees innayt bé scrylaies.
1o 2l AR UIdRE 110 ittt b e
{ eFettany abukany gl st Kt B o1 BEvIey Gr sy adam
S BDeish gty paigme ol
CChietipsaliniosimags aratiphay JRELIRd Sooher Ok e oot g
i fsng]&ﬂafat@ﬂc Itaoidt hﬁthﬁmmﬁamqﬂ@ﬂ@pwéa@cpwégﬁﬁfwa f} -
- oa -a r e,
15 51 B Rl L gy e mganodiyt st
or glgtidybacrlate and 22 Ritgiuereghyé aghiate 5‘&%9@ &%@ﬁ y
th | St il | dsipegiaiy otfeart eged in a
B e b acletel e
PG eHﬁf&%hqa@p%% gyt so provide teit-bbile feribyi sster groups.
nd Rt d ) .
20 near GHE il «CfBH ety oy RFERARGTE
at nﬂ(}i thé\copdtymestrrg aitdie.v ﬁ’] apsist mneqtishrﬁet\qq!%qu@? WF? henyyis
- an.a - Al Kileset her group at is effective as
ﬁEtB—LO ﬁ%%s%i%&%@%&@%%ﬁﬁ _ pggé tg&é&b’ Rf the polymer can
fl EBﬁt‘&ﬂ*Og?)g?lagfgﬂ%Brddﬁi thapprdtectlthe fluprivatedtalooh e gsenP

25 of revlor oIRGB o Fodhe oo SO FPT BN PR o
f uBEfitp MRliled BUS ploteoteeicioen. dis anpillusativipxamplais
Lgﬁ%@%‘lgﬁ@}pﬁ ﬁ i uﬁged%lr%lté’&ﬁwgoj ro i leRRBAE le@te_r and this
protecting group protects the free acid. In undergoing deprotection
(conversion of protected acid o free acid), the ester is converted to the
30 corresponding acid. | '
An alpha-alkoxyalkyl ether group is a preferred protecting group for
the fluoroalcohol group in order to rnaintain a high degree of transparency
| in the photoresist composition. The resulting protected fluoroalcohol
group has the structure: '
35 : : N
| _C(R)(R)O-CH,OCH,RE
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10 nore other acid groups, such as a carboxylic
functional group (unprotected) or the t-butyl es?‘é‘#”%’lstzo%

WO 2@)4%§£9Q9xyl ic acid functional group (protecpegius2deBiozsoz2

this invention, often, but not always, the.conponents
haV| ng protected groups are repeat units havi n%P_
at ed

in H{i g?&%@%dqﬁlcﬁoﬂb@h’cﬂs R} bad Fyaare asldedigibediaboyep

t
hygfqg%oraa ”%%/Tégé}‘i?n?'?e&ge'&’wfo%r%qc%%g&ngsﬁ ag%&*n@ An
tllL@,h%tli?Q'wt&fanl&dstihg éxampleraf arcalpbhayalkaxyaikyt & rgrourJ
I nve n.
th‘%tgﬁ(ﬂ ¥e aﬁgrp 8%%%lh¥§é¥u%way%1]§cnerl za ﬁﬁhp,&s {TI heﬂ;?]xy
mesthiyHethen (MOM)n A pmﬁa@dﬁlﬂorﬁﬁlﬁoh%bﬁl itz ag &@HH 'y acid

| prtgtgggfngg;e&ﬂ Edn Bo'b'i?:ﬁnéswlrbbemora@f &I@mmﬁéthyimejhgbether

e partially or wholly converted by
WitltpﬁblediuqrealeOh%lans to derivatives having protected

e sy s on
inventiondsarube Hagd 2l8% Ydf §aR opibi
mcgh;é_ (‘)”dﬁi@? bértdr n;}:;s rﬁu?é:heﬂsog pji{c&yhéggg éu;c’gc;i;;on;; o
(urggrq&ggggt% twl és?QP 8 éﬁﬂc d4l atsup

oprla e condi ti ons.
@ﬂégﬁﬁylzatlon pressure can range fron1about 50 to

abo% #hi:if} n 5@ it @by, l’tﬁ@b@b@l@heﬁ%amng\bout

br t
prommg%x%sm@es-@ﬁgeﬁgue{s' ety PrterenasTy i e A
be%%;nﬁﬁ (E%Wqé lﬁl@@?ﬁ%lﬁiﬁ@l& eFmaiueaﬂy ihemowdlamdz]rggps :
tric uor oet hane an
arg(ﬂregeﬂtgn%n@rprggorel ofngn ogn%?(% ﬁ{}lt%rrgébw(?fﬁi%%m the
WABK biZtald inventicoe eAH;ennatlffeiyt ingthis inventikte @ cggpcgymer
%‘gprr% fgrg%ef:c[] %Xﬂ%ﬂgﬁm i zaflé}{ WA a??é&d%h@dlnmgrﬁdh@m@nea

andethenl subsequastly amddum:tmnﬂhgésnghe({gﬁtﬁg 1+1s ggtgirgor{@ﬁlgﬁsﬁ on
co\@@h& {9%? g)h ?ﬁ%ﬂi? cﬁ%él@r‘ ddrivepted My%riiﬁopdaladne:ans e

out a %rrerl zation process. '1.0:. 4
detivglives na@lsgwt@@ @‘1' SBAURET/ US2003/ 025022

~ PhOt-pﬁ@Ea grrgﬁp%mga’ot pBlysteaiding theCGlusiie-¢entaiRéty al

CC}H%\{'B?@S?@S‘SL'BWHQR @fgﬁ@%} ¥$‘?1 ?@%ﬁ e ntrlizo(gﬁl Ogagz? ont ai n

suftableepslymebizatien iitizton cicheascdinddedrhutyipyephe RAIPeTaxy-
SAREGH S i e e
palymerization pressure can range from about 5 to abo "t psi
preferably from about 200 to about 1,000 psig. The polymerization
temperature can range from about 30°C {o about 120°C, preferably from
about 40°C to about 80°C. Suitable solvents include 1 1,2-
trichloroflucroethane and non-chiorofiucrocarbon solvents such as
1,1,1,3,3-pentafluorobutane. The polymerization process is further
enhanced by a semi-batch synthesis. Inthe semibatch synthesis, a part
of the monomer mixture is placed in the reaction vessel and then,

~ portionwise or continuously, the remaining monomers and initiator are

added to the vessel throughout the polymerization process.
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acid is produced upon exposure to actinic radiati ko,
the PACis termed a photoacid generator (PAG) . %August2005

base i s produced upon exposure to actinic r%g:lrﬂ}gzﬁ)d}mzsozz

W@ pwiPHEs4 s terned a phot obase generator (PBG

Sui t abl e phot oacid generators for this i.nvention

i ncl ude, but are nt%t l[imted to, 1) sulfoniumsalts
(Mﬂfﬁﬂﬂi)—@-?&?@n% i odonium salts gstructure V),
FdtSdtiveyeioapa forRempda G s structure V.

- St Qs mbdnSHEREBR2CF3 | Q V .15 In
struct

, -RJ 10 1l.are,,.i c
- substiThe 9Uo’t@resist@ﬁ§m§5qttfqr1§t @dny%ntwgﬂgfsaﬁ@i}g !rai/ least
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S&%\E&h#%%%ﬁbé’éorﬂﬁ@r\élﬁt(PM)&ﬁaWan petuice sitkgl agigorHase
aral KyT .

epresentatiye.aryl . T ’ bear if
rigpon em@%@elt%?dmﬁ%rﬁﬁf?‘tl%éhpﬁfg,ﬁ{f?@ﬁ\é&lgﬂﬁrﬁﬁﬁt prodbsar f an

Suiiti b beodie e poh expssinst fotaatimaradiiqrn dlede’ Seimed
St Eelr Gl (TS 80ucal Lpogerpodintagen

tero

1 omis ox OgiEBé)he
sadtiic: tadiation, iy PACORttaIMes gRipigpase @iiﬂe%f/ =C20
a kvl oxitde %@oto%éﬁ*&é@rat&eero.amiismv@aﬁaminsmd@cbut ake not
C e ut

I(;rlabtacﬂ ﬁmo‘k);gllfpnﬁuﬁhﬁlgl étf@%@g&m, tz? Po&o?ﬁurr?‘légﬁs (structure 1V},

(éﬁdif%:) Hg&%%é@ﬂb@@ﬁ@; euch as sfrieued V.and 25 C4F9SO
(perttuorobutyl sulfonate). Functionality for

Devel oRni ent For use in a photoresist conpost}ion, t he
fluoring-containing copolyner should contai j
suffi cRént functionality to render thepho esi st
devel-opabl e so as to produq areli [
i npifews$eq30 expaRirelto—R'travi ol et
mavelquth of <365 nmg-In some prefe ]

the suffkicient functionality is selected froq an acid
and/ or protected. acid group, as described "above.
Such g%gd or 11' 4 Aygust 2005 WO 2004/ 014964

PCT/ US?003/ 025022 prot'ected acid groups have been
found to render the exposed portions of photoresist

gd emodi nent s,

soluble in basic solutign upon exposure  clent -
©ulit saucmmmrfadvamcmR&'ﬁw&a&n@%@@?@*@gﬁﬁf”%@@% 5 nm

L L EhdiBeANe X ROSE AR  ér substitutee of nsstibstiteterC1 heao
R e S ShFE TR o PbhEPSe sarimisd

to, phenyl, naphthyl, and anthracenyl. Suitable heteroatom substituents

” include, but are not limited to, one or more oxygen, nifrogen, halogen or

sulfur atoms. When the heteroatom is oxygen, the substituent—may'
contain hydroxyl (-OH) or C4-Cog alkyloxy (e.g., C10H210). The anion Q-
in structures 111 - IV can be, but is not limited to, SbhFg

_ (hexafldoroahtimona'te), CF3S05- (trifluoromethylsutfonate = triflate), and
C4FgSO3 (perfluorobutylsulfonate).

Functionality for Development ' B
For use in a photoresist composition, the fiuorine-containing

copolymer should contain sufficient functionality to render the ;‘Jhotoresist
developab'le so as to produce a relief image, following imagewise ,

| éprsure to ultraviolet radiation having wavelength of <365 nm. In some.
preferred emquiments; the sufficient functionality is selected from an acid
and/or a protected acid group, as described above. Such acid or

11




copol ymers shoul d contain one or nore conponent s

havi ng protected acid groups that can yield, by 4 August 2005

wozﬁﬁ!ﬁ(ﬂhsﬁ' s of acids or bases generated phmo'l)lé‘fhfs%ds){)zaozz
rom
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e photoactive conpound (PAC), hydrophilic acid
or base groups 10 A given protected acid group is

(Bfedid@bcidSgrapsBhbey bébﬁS@tﬂh@tD tdmeler h&semaﬁedi partions of

| [ﬁp&@%&g@s& llfeiql tl}isé%m)@g E@gs\(%}@%s?%e U eﬁflﬂltraviolet

redisgionzeavitepa m.twetangth of <t36& pnowbie &k ura@msgddwh@fh%
Fedatalbndhe BYLEIBMILE 27 67" Z”piobgaioﬁéﬁ o

| n addon devejoprents ouwr MROreTreHRS M Chﬁilnnf@)“e rﬁﬂfga‘ﬁﬂiﬂ
&%p%%(rﬁgfg Qﬁd&xﬁﬁbﬂafdi&% of Hﬁlrétc)érﬂﬂ%ﬁ*len@hé}\ﬂhg protected

| ud
50 0P il CORVE, ESeRtaN ) A oo e HiRe

ﬁl&tﬂb@ﬁb@lw frédh@ PRBRIaetvE yarpoiutd (PAQ)! hmphmc acid or
pi cal | a basic devel oper is an aqueous al kal i ne

tﬁg@lﬁr&’ Q%ch as a wholly 20 aqueous sol uti on contai ni ng
0. 262A Njivteet prateetéd heidoipis bpe tleatiis aormailt ghosen on the

& iy grdueed it
SRR B g Heidf Boffe S e e heoada a0
imsgewise ax@oag;rr]ggbe@ﬁ;gm@ q;@ta?yl Zjeﬂmﬁ F@%‘f ant at anlpt iy
%%&Q%{ﬁ? gﬂ’??&:ﬁﬁlﬂbﬁ o 'Flwﬂif]:ﬂ‘ﬁlicsécmi @r@ﬂﬁ et are nétwsarg e

T gﬁveioamt gﬁa ﬁéjqb%gﬁg%‘%%ls ’Od‘oﬁ%ﬁﬁfqﬁ"ﬁm may -

' cfdﬁ%ihfrfg édmyma@ rhay afto cmitain adid ﬁmu:hanal;ty thaf isingtent

actﬂ %roups e.g., carboxylic acid groups) and/or
Gefed acid groups that are at |least partially
depr dEenrhpids up basiexiesingertioclndedeyt arg ot BWH—?Q rt@s$%‘i'um

iphbchyfiet A SRICEREC sy sAT B nautons
Byrtcaliyyarhosh devrloneiye A BHELRAILFG 1k S pha GGy
étLueémaé%uﬁﬂdH@&ﬁﬁﬂ. 0 96010 fanieRlyianmonRmb byyifoxde

iR L usfialyfo? el P! 1 & o

' dd?ﬁbhéi@ b)bWél At Quithodievéloptedt aba tépertteresoic3p 36| usually

grmng‘%ﬁ 5 rearranging to, atertlary cation, B)
2SRPEES)- | act one, C) acetal esters, a&ﬁzdjc yclic 5o
ket or&/hestar squeBusprogessable phetoregisbissoaiedi o pthaew)

4RERY Sidpse SﬁﬁYr!ch BEly af)ﬁ:lc%b@)tofmﬂh@ﬁﬂ"%véﬁbm@t of
are easi| yzah ause i meri.c
the photenesist C@@ﬁ@SIQQBéNiY requiig i %@“QG'AYEG@% A SRHEIND.
SR RL408 4r8ups (e.g., carboxylic acid groups).andlor protected acid
groups that are at least partially deprotected upon exposure to render the
photoresist (or other photoimageable coating composition) processable in
aqueous alkaline developer. '

In one embodiment of the invention, the copolymer having one or
more protected acid groups yields a carboxylic acid as the hydrophilic
group upon exposure to photogenerated acid. Such protected acid
groups include, but are not limited to, A) esters capable of forming, or
rearranging to, a tertiary cation, B) esters of lactone, C) acetal esters,

D) B-cyclic ketone esters, E) a-cyclic ether esters, and F) MEEMA

- {methoxy ethoxy ethyl methacrylate) and other esters which are easily
* hydrolyzable because of anchimeric assistance. Some specific examples
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"10 15 PCT/ US2003/ 025022 in category A) are t-but )‘/II
ester, 2-methyl-2-adamantyl ester, and i sobornyl 3August2005

ester. Sone specific exanples in cat egory B) lﬁéﬁ%?zgnﬁ"’a

Iactone 3-net hyl -y- butyrol act 6ne- 3-yl,

3 te Q&%)Ofurt}él\fyl et} 23 orgF%%H%H%ﬁﬁh .esBHTBNd isobornyl
Zeétet ISadmei Bpﬂglﬁ&%pﬁ@i @;gaé%fcﬁ)lﬁrgﬁfputyrgﬁzone :—y:
2By RSN RARRNGHL 1dbionddtinklionlbutyralatar S1y
e e e e
Vbéﬂég yéfﬁre ﬁéﬁﬂ%&dr@bﬁﬁh{l etibiyahydrofurarylhand and

| ﬁég@;@ﬁyﬁein@camg%-ﬁ aﬂvg\géggﬂﬁgg%arﬁgﬁgltlngegggoﬁ ch hﬁ:lude

Avhidliscadiegcfreiincadditiopof enylrashérsx 8¢ 88,005 615?6'5%7, gtho
Dy Sifen SR¥Ry AL RARA Y Bihatt Bndeetoxy oy

i bthybtingltettiehy t he exarrpl es Sonme or all of the

hexarl | HGuBkapRaAR dioab :sgﬂ@umaﬂaurdnﬁ)mbpamtmduwh'cﬂbr
exanpl e,”acrd Ie al kox

t Bay- mwbmrﬁ’@ﬁalﬁlégse ekR '"6’#8 REeqHtajping ng
pFern%FrEeerQ a%qy@lst%t@dmth@?&amwsd Sombageall Ofdhﬁdeb butL
are not limted u & +BO5),

e hipxTIUOEPIgORIQRALO gﬂ%ﬁ g%%%ijrr &%Fﬁéqée fcaseargFlE i
nmélgm)xopnmd‘thwgathhmanrtemmtty!caiib@ﬂafetshe phot or esi st :
20 laygr wi ||e%8Fc6|ﬁHBH&‘|jLs%ﬁin@%rgﬁt@é@ﬁﬂﬂfgrotlﬁs that yield

t d-to UV t
D et (oo by iAo oA axpee i Apegralld doid
dBF bQQe ﬁﬁ;YL?dé’F!ﬁﬁ%ﬁﬁ'e wot Maitell thamburosicaesany (tHBAC) ftHutyl

Di ssol ution Inhibitors and

or gani ¢
A@thetﬂ ﬁv@g3ﬂ?}/0{ﬂﬂ?€?"§’ﬁgpﬂh§§ol ution inhibitors can
utili zedtHencadu of alﬁl‘egﬁﬁwe}worklmgiphbioyesm‘li igyer, fhe ghotoresust

nhi bi t, Dl s) .f fa I t e.
LBeRiPhe rerrbal it Bt (o 0
s ahksghosatio Upl radrmloerbtdw@ll be @éhgtantlﬁ waﬁlff%de in expose

‘ gbﬁé‘)lngtdl_@-&ga@%%?b&?ﬁﬂt th?%ﬁﬁe@é ebpersitisaldndd or andrganic
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resi st conposi |ons conprising a
gsolenDl additive. 30 Some dissolution inhibiting

CoRRQIRtH RnRstors ane MfdltINe%Stl cizers in-resist

COMpOST L T0nsS. A varl ety. of b
~chol at é/a@gpgrcgsscﬁl‘?tg)rblg%{qltg[ﬁ an 98 ééﬁh%% Kreﬁ’honn he

C‘Pd&lﬂi%' aisgamn@h mihxb&onsr(mmfoofar aBd exesine LBk fesisfs §-8-

m%&mé'gp Lesis tsg gg\ dgé@ﬁ% Ut RGsdrifY Satlsty Aulitile ﬁmmlals
needs, mcludmg dlssolutlon inhibition, plasma etch resistance, and
adhesion behavior of resist compositions comprising a given DI add[tlve
Some dissolution |nh1b|t|ng compounds also serve as plastrcnzers in resist

compositions. :
A variety of blle—salt esters (i.e., cholate esters) are particularly

" useful as DIs in the compositions of this invention. Bile-salt esters are

known to be effective dissolution inhibitors for deep UV resists, beglnmng
with work by Reichmanis et al. in 1983. (E. Reichmanis et al,, “The Effect
of Substituents on the Photosensitivity of 2-Nitrobenzyl Ester Deep Uv
Resists”, J. Electrochem. Soc. 1983, 130, 1433-1437.) Bile-salt esters are
_part:cularly attractive choices as Dls for several reasons,. including their
13
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Bil e- salt esters are particularly attractive choices

- adsildBilky from asltesdourees dhair highradickdlitgarbies; gontentgand
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Wi fof th
o} PAGRES s 2*%%??2%?@% fﬁ*@é’éﬁle“ﬂ% ; are
hadi@@habtqqdwdr@p e C@H’tﬁ’iaB ﬁﬁ{} B‘g |gned

shﬂstﬁ@%(&bénwtfﬁﬁcﬂcﬁﬁﬂiﬁaﬁﬁn 5 hydrOphobl c or hydrophilic
conmpati bilities o)

an :Jlm Repeesetatys 9&%@9‘13@@% bg@ %f' at | veéﬁv?seﬁ*a{%%?é %Hﬁélﬂé
abiddetitivel indiger dissohtien frtiitbitons fordhis: inweatiorns ingde, b\ug gre
e B SR AR ddMy BidifiaRid HinddHidiic g b
ddexyohoiate] thutyl Bihochelaés e t@%ir%ua-@c%{ @F.o%olate
deox%?Qé@élﬁlOﬁl tml'n ﬂe'dttb EbQfaiile ackiésters and refated

t-bu It hocho

| Th
compoubes es djg@iag%m%bl@é? dogé‘%féyee%ﬁéld &%ﬂiﬂo‘m"hrﬁ“tg&t
g&%gﬂ%ﬁégﬁ%ii&ﬁWhﬂGMOr@gl (BIN@s sanduiaRoCoyREENG
.ssol uti i S S
(dbsh Srige HObEHBHRS Dised il sihne Bobfions, o o)
mhtnoqum@s%s 3&” bizzocovmating &re g leﬁﬁﬁfﬂé y swtib!e ;r:J y
| G fKigRer whdelengths o
s sofiniions e gbAda s gﬁ fagre
ligloingeos| 865 N aeéf;;fga8§ ra? 24 g\)néahﬁsqﬁlaﬂépg Sn fibitors
aﬁéghgﬁwﬁot %Yred' ih@bsis{ @raposifiéias designddifer eaginat

t h t
wibx UYriEt 7 485 V1 PEQET YIS "?',oﬁiéé%g@%sgn@@“?w@/
ab8BE Songh Mt rédiohtof dte WY3anthare ususly natardfideribhs,

| t:%bg;ggﬁtrg Srte rﬁs@g ound lgpg agﬁﬁegfet?oﬁl UG WHVelbRghS! S

not sufficrently

‘Sd[\ﬁgﬁﬁ rar ent for m)st applications at these | ow U

mve@g@é&gbqs BPHHE TR IR SIOpEra o8l cdding dompoiiiame

are as Coa

' COMposSi ti o S
byl sciipo e comonERS 9meﬁ@§q’r§zslﬁf in 3 bl et

iR Ieth%F ;/egf(ﬁi'é WA %s pﬁ‘b én@glyecblansuoineélsyl ether acetate,

nmono r t
2estbomyspi At o R 0T RERLE I e SIPYProRipgte
%d%lhecﬁképl"(@t@h@@ &ueh asadvdldmgahmk@. 2heptarsmes mefh ﬂlsethzl

0 tanon t n
koo e P SRS IR b e e
1Ay lethyl actadte, and Hiyd like; gfyeobetheng sURB 35, RECPYERR8IvVCO!
rﬁé#oe$3thyv8{he§?eth?ﬁ&%yélﬁé}ﬂ oG REthy! ether, ethyleneglycol
monoethyi ether, 2-methoxyethyl ether (diglyme), and thellike;
unsubstituted and substituted aromatic hydrocarbons such as toluene,

“chlorobenzene, and the like: and fluorinated solvents such as CFC-113

(1,1,2-trichlorotrifluoromethane, E. I. du Pont de Nemours and
Company),1,2-bis(1,1,2 2-tetrafluoroethoxy)ethane, and the like. A high
boiling solvent may be added, including: an unsubstituted or substituted

* aromatic hydrocarbon, such as xylene and the like; an ether such as
" penzyl ethyl ether, dihexy! ether, and the iike; a glycol ether such as

14




30 nononet hyl ether, ethylene glycol nononethyl ether, ‘
ethyl enegl ycol  nmonoet hyl ether, 2-met hoxyet hyl &Agust 2005

and the like; unsubstltut ed and -
Wé%@f‘}){fgﬁfed aromati c hydrocarbons such as t ol [gHy>2003/025022
chlorobenzene and the like; and fluorinated sol vents

UsBt9k n@@ﬁrc%iﬁmn%étha “ethdd @i@ﬂw{@tﬁéglf(édl@:ﬁmthﬂrmheﬂﬁand
du”Pont "de Ne

ko & kethe S &S 20ondarelProSBRRAGES) AT ke
t hgcdhdi@uch du Uhcteb@ﬂ | f-nonarell dentzyiagohod, adbide, like; an ester

SR B TS ol YRS A 9P

5 smhylaae daehar}éte,eplrmplyleelemrbonﬂte.e&@d thet litex; andrullactape such

A B Lkl o i

| rrrfﬁ@mawbeélsﬁéﬂ ash selkgite NdgseEs! VoS 8&%‘3 Uggglone or in
i rﬂ[gcﬁg’cna?fg\ﬁo c;'i‘ Igﬁ@ﬂeo léé W) tRs selicRs eantbacefthephotoresist
I SuUcC
1 SR RSeED AP BEHE s DL R SR the photoppeit

10 esdcﬁam os“;mtﬂh as benzyl acet ate et hyl benzoate, diethyl

0 di et hyl mal eate, 5 ethyl ene carbonate,

pr ate, and the |like; and a | actone such

as y- bufhe odmpositions 8f this ivention ear cortain pRtionaljasditional

c][o e&ﬁ{éﬂ%ese R le§6f 4difidn @%dﬁbn&.@wH%ﬂfddn 19 a@ded

vent s Ione

admiudg,r@toaretm Ilgpteﬁlﬂpebasg;;pggg q:tf;m @B{qmgnhancers .
15 CohRBlo rpﬁrdnﬁtﬁel@%ﬁﬂﬁéh‘éduce\f@rdo@ﬂn@%iidﬁ@ﬂaﬁlcmcb SO0 T,

by wei ght of e tot t of the photoresist 10
dﬁ%‘%%ﬁw fﬁ?ﬁ&efeﬁ%’ ﬁ{'lgrSThe conpositions of this
I Itenés®Big@n contain . optional additional

f
can’ be Hquisroiftirahnd. @ PHoldassy C?"F‘?nmﬁﬁ@ §P%“%°§*§’ 2
s wuitablezsnbistrate sorlves srmisieelpeteeric weserRically gmp loyed in

20 prtﬂg%bﬁ{léondlfc?bﬁH@uéﬁﬁuE%ﬁ leSqA&ILAS, Ehtdé‘re not fimited to,

 hsiiopnant SEN SETerATEBSORE 5 R0 RS S afan.
- phRlzaeasis Expesmesi tion is applied to a suitable
oot oy s RNSBEESHEERTT DA R O el = ErStpdn the
i ndtrardelet hediomoé theoelebirainagdetiospadtrur @ndaeapegaﬁmto those
I
25 %Vg?enéﬂ%;éﬁé’ AL h‘fag%uﬁ%b 1 St@o’?i’h@ﬁﬁ&%?é’éléton

osure conpos| ti onz{\?
t ompasitians tafrih@rievg@tm Qarvlae dane @ mayin digeret

r %a\fé'réﬁeﬁthé NSRS BRTRANALE 160968 AN2ABhASPES hal,| Y
157 nm, and lower wavelengths. Imagewise exposure is preferably done
with ultraviolet light of 248 nm, 193 nm, 157 nm, or lower wavelengths; is l

30 more preferably done with ultraviolet light of 183 nm, 157 nm, or lower

wavelengths; and is still more preferably done with ultraviolet light of

157 nm or lower wavelengths. Imagewise exposure can either be done

digitally with a laser or equivalent device, or non-digitaly with use of a

photomask. Digital imaging with a laser is preferred. Suitable laser

35 devices for digital imaging of the compositions of this invention include,

but are not limited to, an argon-fluorine excimer laser with UV output at

193 nm, a krypton-fluorine excimer laser with UV output at 248 nm, and a

fluorine (F2) laser with output at 157 nm. Since, as discussed supra, use
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Transmittance

RT
Chemicals/Monomers
. CFC-113

15

DMF
MAdA

NB-F-OH
Perkadox® 16 N

Solkane® 365 mfc
{-BuAc

TCB

TCN-(F)2(F, CO2t-Bu)

microns, where T = transmittance as
defined below.

Transmittance, T, = ratio of the radlant
power transmitted by a sample o the
radiant power incident on the sample and
is measured for a specified wavelength A
(e.g., nm).

Room Temperaiure

1,1 ,2—TrichIorotriﬂuoroethane
E. I. du Pont de Nemours and Company,

- Wilmington, DE

Dimethylformamide -
2-Methyl-2-adamantyl acrylate
OHKA America, Inc., Milpitas, CA

@OCH;C(CFg)ZOH

Di-(4-tert-butylcyclohexyl)peroxydicarbonate
Noury Chemical Corp., Burt, NY '
1,1,1,3,3-Pentafluorobutane

Solvay Fluor, Hannover, Germany

tert-Butyl acrylate
Aldrich Chemical Company, Milwaukee, WI

. Trichlorobenzene

Aldrich Chemical Co., Milwaukee, WI

F
| CO2C(CHa)z
F
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WO m@mﬁﬁyrﬂl ent AC = Alb, where A absorbance, scraszo03025022

Logl0(11T) and b = filmthickness in mcrons, where T

"= transmttance as defined bel ow. Transmttance

Transmittance, T, = ratio of the radi ant power '
transmitted by a sanple t'o the 10 15 PCT/ US20031025022
radi ant power incident on the l e a@g))zcl( asur ed

for a cified wavel ength-2. || (&.]g.} nny. 'Ro
Terrper&ﬁﬁ'l( é -BUi3 1,1, 2- Tr|I rotrifluoroethane E.
|. du Pont de Nem)urs and Conpany, _WI m ngton, DE
DM F Di net hyl f ormam de MAdA 2- Met hyl - 2- adamant vyl

acrylate OHKA Anerica, Inc., i tas,
_OCH2C( CF3) 20H.20 NB- F- OH_Per kajfio (r) SGPIC(CHYs
Di - (41‘(}5{&0 ptglipycl ohexyl) per rbonat e Noury
Chemi cal rp., Burt, NY Sol kane(r) 365 nfc
1,1,1, 3, 3--Pent af | uorobut ane Sol vay Fl uor, WH QOCH
Gerrmny t - BUAC tert-ButyI acryl ate |ch Cg ? 5
(\@ W TCB . Trichlprabénzen €’1ch
a% kee W TCI\I-(F)Z F/ 82t -Bu) 30 WO
200 4/t |
CF3
OH
TCN-(F)2(CF3, OH) l —
- ©
F
. CFs
C(CF3)2OH
TCN-(CF3, C(CF3)20H) | ’
_ F .
: : C(CF3)>0OH
TCN-(F)2(F, C(CF3)20H) |
=
F
- ’ ! F : y
TCN-(F, C(CF3)20H) I G(CF35)0H
TFE - ' Tetraﬂuoroethyiene
E. I..du Pont de Nemours and Company,
_ - Wilmington, DE
THF Tetrahydrofuran

-Aldrich Chemical Co., Milwaukee, Wl
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C(CF3)20H) TCN-(F)2(F, C(CF3)20

C(CF3) 20H) CO2CH3 C(CF3) 20H C(CF3) 20H T%:E "

r af Lﬂors\?lt hylene E. 1. .du Pont de Nenmours and

ary; | m ngton, DE 15. THE Tetr ahydrof :
Al dri clio@ess gyl co. . Resinauidae dﬁrg%&&@a?@g%ﬁ@ Do
2004/ 014964 PCTI US2003{R25f2violdt tiatwrangest frolx19 setouv
Regi on of the el e_ctrong(%]eti C spectrumin the
ul traviol et that ranges”ff8m 10 nmto 200 nm5 Far UV
Regi on fgdr U\he el ect r onRggieti of thp etaatipmagneticigpectrum in

ultraviolet that range fﬁlﬂﬁbi%%@tmr‘éﬁ es B8 20%Mm to
e electr trc 1 '

W%@P%%}g CH3, C(CF3)20CH20CH3) TCN- (F) 2( CF??CE[@{%Z?(EIOZSGZZ

~Utraviolet region of - onagnet | 10 Near. UV

300 nm

uv Uttraviolet region of the electromagnetic
spectrum which ranges from 10 nm to
380 nm

Near UV Region of the electromagnetic spectrumin
the ultraviolet that ranges from 300 nmto
390 nm |

EXAMPLES

Unless otherwise specified, all temperatures are in degrees
Celsius, all mass measurements are in grams, and all percentages are

. weight percentages, except for polymer compositions, which are

expressed as mole 9% of the constitutent monomer repeat units.

Glass transition temperatures (T, g) were determined by DSC
(differential scanning calorimetry) using a heating rate of 20 °C/min, data
is reported from the second heat. The DSC unit used is a Model
‘DSC2910 made by TA Instruments, Wilmington, DE.

Assessment of 157.nm imaging sensitivity can be done using a
L ambda-Physik Compex 102 excimer laser configured for 157 nm
operation. Vacuum ultraviolet transmission measurements are made
using a McPherson spectrometer equipped with a D5 light source.
Samples are spin-coated at several thicknesses on CaFy substrates, and

" the contribution of the substrate to the fransmission is approximately

removed by spectral division.
Mare specifically, al! absorption coefficient measurements for

~ polymers can be made using the procedure listed below.

1. Samples are first spin-coated on silicon wafers on a Bréwer Cee
(Rolla, MO), Spincoater/Hotplate model 100CB.
. a) Two to four silicon wafers are spun at different speeds
(e.g., 2000, 3000, 4000, 6000 rpm) fo obtain differing film thickness and
the coated wafers are subsequently baked at 120 °C for 30 min. The
dried films. are then measured for thickness on a Gaertner Scientific.
' 19
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t he coated wafers are subsequently
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Two spin speeds are tﬁ [ﬁllgqted fromthis data to

spin the CaF2 substrat: he spectromneter

- measurenent. b) - ' " dia. x 0.80"

thi cENafC0SEBEFIVEE prepared by heating a mixture of 100 mL of t-
Bu-acrylate with 88 g of quadricyclane at 90 °C for 96 h. Distillation of
crude product (159 g) afforded 27 g (14%) of TCN-(CO2t-Bu); b.p. 79-83
°C/1.3 mm.

EXAMPLE 2
Preparation of TCN-(F)2(F, CO2-t-Bu)
A Fischer/Porter glass pfessure vessel was charged with
quadricyclaine (15.1 g, 163 mmol) and a stirring bar. The liquid was
cooled to —78 °C and the vessel was evacuated. Trifluoroacryloyl fluoride

- (19 g, 150 mmol) was condensed in a gas trap and transferred under

vacuum to the vessel. The stirred contents were allowed to warm slowly. .
The mixture was heated at 45 °C for 36 hr. The mixture was cooled to
room temperature and a small volume of low-boiling material was
transferred fo a trap under vacuum. Crude adduct acid fluoride was
treated with ether (70 mL) and added by canula to a 3-neck flask (under

-Np).fitted with thermo-well, stir bar, and addition port. The solution was

20.
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pehibterloEg e g attsh pru i st thop -3 L on
mfe=274 and M-CHg ions consistent with the desired t-butyl esters.
7 EXAMPLE 3 _
Preparation of TCN-(C(Q)OCH3, C(CF3)20CH20CH3)

A mixture of 29 g (0.1 mol) of
CH,=CC(0)OCH3[C(CF3)o0CH,0OCHz] and 11 mL of quadricyclane (80%
purity, the remainder is norbornadiene) was refiuxed at 90 “110 °C for
48 h. Disfillation of the reaction mixture gave 14 g (47%) of TCN-
(C(O)OCHS, C(CF3)ZOCH2OCH3) b. P 120 -122 °C/0.65 mm. IR:1738

(C-O) cm-1.

EXAMPLE 4
Preparation of TCN-(F-CO2t-Bu)
A mixture of 30 g CH2=CFC(O)F (containing 35% DMF) (0.22 mol)
and 35 mL of quadricyclane in 100 mL of dry ether was kept at 100 °C for
16 h. Crude reaction mixiure was fractionated to give 25 g (80% purity,

~ 52% yield) of cycloadduct b.p. 57 - 82 °C/20 mm. This material was
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(DEEINLRHA RBude’e D60l A, 336" )39.14. 19F NMR (5, CDClI3) -
77.6 (6 F from NB-F-OH), -95 {0 -125 (4F from TFE and 2F from TCN-
(F)2(F, CO2-t-Buy), -160 and -187 (1F from TCN-(F)2(F, CO2-t-Bu)).
_ EXAMPLE 6 ,
Synthesis of a TFE, NB-F-OH and TCN-(CO2{-Bu) Polymer

A 200 mL stainless steel pressure vessel was charged with 46.4 g

NB-F-OH, 26.4 g of TCN-(CO2t-Bu), 50 mL of Solkane® 365 mfc and

2,55 g of Perkadox® 16N inifiator. The vessel was closed, cooled in dry

ice, purged with nitrogen, evacuated, and charged with 52 g of TFE. The

vessel was then agitated with its contents at 50 °C for 18 hr while the

internal pressure decreased from 383 to 363 psi. The vessel was cooled
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2.23 g of Perkadox® 16N initiator. The vessel was closed, cooled in dry
ice, purged with nitrogen, evacuated, and charged with 45.5 g of TFE.
The vessel was then agitated with its contents at 50 °C for 18 hr while the
internal pressure decreased from 345 to 304 psi. The vessel was cooled
to room temperature and vented fo 1 atmosphere. The vessel contents
were removed using additional Solkane® 365 mfc to rinse. The combined
reactor solution and rinse were added to excess hexane (30 - 35 mL
portions to 650 mL of hexane). The precipitates were filtered, washed

with hexane, air dried for several hours, and then dried overnight in a

vacuum oven with shght nitregen purge at 88 - 90 °C. There was isolated
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248 nm imaging was accomplished by exposing the coated wafer to
light obtained by passing broadband UV light from an ORIEL Model-82421
Solar Simulator (1000 watt) through a 248 nm interference filter which
passes about 30% of the energy at 248 nm. Exposure time was
30 seconds, providing an unattenuated dose of 45 mJ/cm2. By using a

- mask with 18 positions of varying neutral optical density, a wide variety of

exposure doses were generated. After exposure the exposed wafer was
baked at 125 °C for 60 seconds.

The wafer was developed in aqueous tetramethylammonium
hydroxide (TMAH) solution (Shipley LDD-26W, 0.26N solution) for
60 seconds, resulting in a positive image. '
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Synthesis of a TFE, NB-F-OH and TCN- F C02t - Bu)

Pol ymer A 200 nL stainless steel pressure vessel 4\/@!9*13{2005
charged with 40.6 g NB-F-CH, 21.7 g of TCN (F
v&ﬁé"‘ﬁ@ﬂﬁgaw nL of Sol kane(r) 365 nfc and 2. Z%CT/USQ{'(]&’MBO”

Per kadox(r) 16N initiator. The vessel was closed,
cooled in dry 30 ice, purE¥d4MRLIEh16itrogen, evacuated,
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- of The distifled sample of TCN (F)2(CF3 OC(O) aHs) obtarned as

described above (1.63.g, 4.71 mmol) was added to a solution of
potassium hydroxide (0.80 g, 12 mmol) in methanol (15 mi) and water

25 (10 mL).  The mixture was stirred rapidly at room temperature for 4.5 hr.

Most of the methanol was removed under reduced pressure. Water
(15 mL) was added and the pH was adjusted to ca. 7.0 by addition of
hydrochiloric acid. Product was extracted with methylene chloride (2 x
20 mL) and the extract was dried and stripped to give 1.07 g of nearly

30 colorless oil. 19F NMR (CgDg): -74.02 (d, J= 7.1 Hz, a=2.77), -79.25 (dd,
J=2.0, 14.7), two sets of AB patterns, -103.05 (ddd, J=6.5, 13.7, 213,
a=0.93), -105.34 (dddq, J = 218, 15, 5.4, 15, a=1.02), -119.19 (d, J=217.5,
a=1.01), -123.07 (d of m's, J = 213, a= 0.93). H NMR (CgDg): 5.67 (dd,
J=3.3. 5.8) and 5.54 (J=3.3, 5.8, viny! signals for isomer A}, 5.62 (2nd

35 order AB pattern, combined vinyl signal area = 2.00), 2.80 {(bd s, a= 0.49)

'2.69(m) and 2.67 (s, combined a= 1.51), 2.46 (bd s, 2=0.50), 2.28 (m, a=
0.50), 2.16 (m, a= 0.55), 2.02 o 1.96 (overlapping m, a= 1.02), 1.93 {(bd s,
a= 0.51), 1.81 (d, J = 10, 2 ="0.53), 1.71 (overlapping d's, J ca. 7.2,
25
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Preparation of TE[CN:(CEFé cleeshd
a) Preparation of CHy=C(CF3)C(O)Cl:

To 45 g of phthaloyl dichloride placed in round-bottom flask,
equipped with distillation head, was added 28 g of CH,=C(CF3)C(O)OH -
(98%, Synquest Laboratories, Alachua, Florida, USA). The reaction
mixture was heated up to 150 °C with simultaneous distillation of the
product, which was collected [28 g (88%) of fraction 86 —100-°C], and
used in the next step without further purification.

b) Reaction of CH,=C(CF3)C(0)Cl with quadricyclane:
. To the solution of 22 g of quadricyclane in 100 mL of dry ether,
28 g of CHy=C(CF3)C(O)Cl was added at 10 - 20 °C. (The reaction is
exothermic). The reaction mixture was kept at 25 - 35 °C for 12 h, Then
. o o
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theory). 19F arddidd\bt eFaw@dscri bed
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A Fischer/Porter glass pressure vessel was charged with
quadricyclane (15.1 g, 163 mmol) and a stirring bar. The liquid was
cooled to -78°C and the vessel was evacuated.Triﬂuoroacryloyl fluoride
(19 g, 150 mmol) was condensed in a gas trap and transferred under
vacuum to the vessel. The stirred contents were allowed to warm slowly
and then maintained at 45°C for 24 hr. The mixture was cooled to room
temperature and a small volume of low-boiling material was transferred
from the reactor to a frap under vacuum. The remaining reaction mass
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The m xture was stirred rapidly at room tenperature
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a neqrly 50/50 mxture of 2 isoners containing 25 the

of TCN- CF3 C CF3 2(]—| a) Prepar ation of
49 Cl . To 45 g of phthal oyl dichloride
round- bottom fl ask, 30 equi pped with
Gistillafion head, was added 28 g of CH2=C(CF3)C(O CH
(98% Synquest Laboratories, Alachua, Florida, USA).
The reaction mxture was heated up to 150-C with

simul taneous distillation of the product, which was
collected [28 B (88% of fraction 86 -100-C], and

used in the next step without further purlflcation. 35 .
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dr’féﬁ a%er MgSG, hd tEen&Be%%lvent was removed under vacuum. The
residue was distilled under reduced pressure to give 32 g (60%) of fraction
b.p. 46-48 °C/0.05 mm Hg of TCN-(F)2(F, C(CF3)20H). According fo
NMR data, the product was a mixture of two isomers in the ratio of 65:35.
19F NMR (CDCl3,) major: -73.38(3F, m), -73.90(3F, m), -1 02.82(1F, dmy;
217 Hz); -120.87(1F, dgd; 217; 16.4; 6.6 Hz)), -160.58(1F,m); minor: -
71.70 (3F,m), -72.56(3F,m), -106.03 (1F, dm; 225.5 Hz), -117.53(1F, dd;
225.5; 9.8Hz). Found: C, 41.43; H, 2.70.

'EXAMPLE 13
Preparation of TCN-(F, C(CF3)20H)
a). Preparation of 2-fluoroacroyl fluoride (CH,=CFC(O)F):
Into a 3 L flask equipped with a mechanical stirrer, dry-ice

condenser and thermocouple was placed dry DMF (1.3 L), hydroguinone

(6 g), and zinc (130 g). Sodium iodide (160 g) was added to the flask
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c) Preparation of TCN (CF3, C(CF3)20H): To the m xture
of 65 g of dry CsF and 100 nL of dry acetontril e4x‘&"9”3t2005
whl28d@Asden. | L flask equipped with thernonet eser/us2003/025022

addi tion funnel and dry-ice 10 condenser was slowy

added the solution of Ain 200 nL of .dry CH3CN. The
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“ 10 b) ._P.repar_ati on of TCN- (IK) 2(F, %F&%}FZOH):
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¢) Preparation of TCN~(F, C(CF3)20H):

A 500 mL flask, equipped with dry-ice condenser, thermocouple,
addition funnel and magnetic stirrer, was charged with dried CsF (15 g,
0.1 mol) and CH3CN (150 mL) in a dry box. The solution of 111 g of crude
cycloadduct C (about 0.42 mol from the step b) in CH3CN (50 mL) was
added over a 5 min period. The reaction mixture was stirred at ambient

temperature for 15 min, then cooled down fo 5 °C. 120 g (0.85 mol) of

trifluoromethylirimethylsilane (Synquest) was added slowly over 1 h and




To the mxture of 35 g of dry CsF and 200 nL of qlr;-ilugustzoos

THE placed in 15 500-m flask equi pped with

WO 200wrinaet er, addition funnel and dry-ice coQdaRS&I3/625022
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pressure decreased from 220 fo 199'psi. The vessel was cooled to room
temperature and vented to 1 atmosphere. The vessel contents were
removed using additional Solkane® 365 mfc to rinse. The combined
reactor selution and rinse were added to excess hexane (30-35 mL
portions to 650 mL of hexane). The precipitates were filtered, washed
with hexane, air dried for several hours and then dried overnight in a

. vacuum oven with slight nitrogen purge at 88 - 90 °C. There was isolated

9.97 g of white polymer; GPC analysis: My, 5300, My, 9300. T, 222 °C
(DSC). 19F NMR (3, THF-d8) —73.5 and —79.5 (CF3), -95 to ~125 (CFy).
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b) Preparation of cycl oadduct of quadr| cycl ane and

CHe= CFC( OF: A 400 ni shaker tube was charged wi thfiugust 2005
?u_ %gon of 79 g of _CH2=CFC(OF, (which PCT/US20031023022

contal ne 0% of DVMF and 0.6 g of hydroqui none) 15
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30  with hexane, air dried for several hours and then dried overnight in a
vacuum oven with slight nitrogen purge at 88-90 °C. There was isolated
17.8 g of white polymer. GPC analysis: M, 4800, M,, 7400. T, 228 °C
(DSC). 18F NMR (8, THF-d8) —156 to —160 and —185 (CF), -70.6 and
~72.5 (G(CF3)20H), -95 to —125 (CF,). Anal. Found: C, 39.57: H, 2.47; F,
35 53.05.
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overnight. Ha (5% 300 nL) was added and the oraanl c
| ayer was isol ated. The aqueous |ayer was ext r actté@igust 2005

wo Whddiather (2 X 200 nL). The 15 ether extrpgtsisyRbBE25022
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conmbined with the organic |ayer and washed with water
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39 B, \p_@gf pol ymer; GPC anal ysis: M 5300, Mv 9300. Tg
222. (DSC). 19F NWR (6, THF-d8) -73.5 and -79:5
(CF3) -95 to -125 (CF2). 30 4 August 2006 WO

2004/ 014964 PCTI US2003/ 025022 EXAMPLE 15 Synt hesi s of
‘a TFE and TCN- (CF3, C(CF3)20H) Polyner A 200 niL :
stainl ess steel pressure vessel was charged with 42.5

- g TCN-(CF3, C(CF3)20H), 50 nL of Sol kane(r) 365 nfc

and 1.08 g of Perkadox(r) 16N initiator. The vessel
was cl osed, cooled in dry ice, purged wth nitrogen,
evacuated, and charged with 22 g of TFE. The vessel
-was then agitated with its contents at 50 C for 18 hr

“whi'l'e the internal pressure decreased from219 to 211

psi. The vessel was cooled to room

32

et




tenperature and vented to 1 atnosphere. The vessel
contents were 10 renpved using additional Sol kané@ugust 2005

Wﬁgﬁ%‘@%@so rinse. The conbined reactor sol ut}ofuédskoasorz

fe added to excess hexane (30-35 nL 'portions
‘to 650 nL of hexane). The precipitates were filtered,

washed with hexane, air dgiagvbor several hours,. and

then dried overnight in a “vacuum oven with sli ght
ni trogen purge at 88-90 C. There was isolated 15 9.7 g
of whi t'e o bwlyeter dIRGhrising Jsepeativnitiddediw8200. Tg

2.5 (] il ol byttt el

5 Found: C, 41. msaWraEQ&mpgumghaenngnq uorine atom

Synt hesi s of %otﬁpéer@ngdaﬁz%é F) 26 Bin 63l 20hdatiatecrearbon

20.A 200 nL stain steel - pressure vessel was
charged with 33tom; @ndTCON (F) 2(F, C(CF3)20H, 50 nlL of
Sol kane(r ) 6%trré§stm rbpBaturfif derives framhoa( ethyledically

pur ged wi t n HnsEBgeed SvacodiE B E R |20

10 g of TFE. The vessel was then agitated with its

15

contents at 50 C for 18 hr whil edthe i nternal 25

pressure decreased fr I . The vessel was
cooled to room e NE dtol

at nosphere. § , renmoved using
addi t i onal to frinse. Thellcombined
reactor sol utid to excess hexane .

S S exane). The
preC|p|tates were fillered, Jwash 30 with hexane, air
dried for several hours and then dried overnight in a
vacuun1oven with slight nitrogen purge at 88- 90 C

There | h@%gd.‘ 8 g of white polyner.
anal yS| ﬁf” %’400 T9 228 C "{{% 19F N
(8, THRYH2, RBsnd R4aredndapendently HoOR®. iy @yt or

o 8 n‘isoo %8:531(@?65’[&&@6% Hedogeh oCther
EadiINE o N e

- a TFE angs g6* ofS6, ZFB 20H Pol ymer A 200 ni st ai nl ess
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e R

1. 59 g Rafarfl R bka tex$ame B Niffarent ﬂmrpaikvhgrm

< a0 P A Dl r P P e

was R6 is an alkylene group of 1 to 20 carbon atoms, optionally

‘substituted by halogen or ether oxygen;
Z is OH, halogen, or OR7; and
R7 is an alkyl group of 1 to 20 carbon atoms, w:th the proviso that

at least one.of R1, R2, R3 and R¢is Y, ORS, C(R)(R{)ORS, R8Y or OR6Y,
and the proviso that if R1 (or R%) is OH, R2 (or R4) is not OH or halogen.

2. The polymer of Claim 1, wherein the compound having
structure (1) is selected from the group consisting of: '
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then agitated with its contents at 50 C forl1l8 hr while
the internal pressure decreased from 257 to 2404&?9“*2005

woz&ﬁﬁnl@%ﬁse' was cool ed to room tenperature apgéstasse:

10

to 1 atnosphere. The vessel contents were 10 renoved
usi ng additional Sol kane(r) 365 nfc to rinse. The
conbi ned rkactor solution and rinse mere[:dded to
excess hexanhe (30-35 nmL portions

xahey—Fhe—preoiRpPt ates were

exane, |airjdried for several h{ ,

erfight ih a pvacuumoven wit rogen purge
a 0 C.{There was isolated 1 g of white
pol yner . Gﬁp anal ysis: M 4700, MWV 9300. Tg 205 C
(DSC). 19F NWR (5, THF-d8) -167.8,-168.9,-140.7 and
--143.8 (ring CF), . -71 to,-76 (C(CF3)20H)F -95 to

nd then dried

-125 (CF2). Anal. Found: C, 44.647. . H  3.13: F,
T8¢~32 4 Au 12005 WD 2004/014 CLALMS §c ,SO,F
CT/ Ys2p031p2502 A pol ynmer g¢onpni si ng A repea ‘
nit /defived from (a) at | east ¢@ne r/fepgat pnit.derived
0 ethyl enically unsaturat ounfl havi ng at

| eaSt one fluorine atom covalently attached to an

ethyl eni cal |y unsaturated carbon atom anfd (b) at
| east one repeat unit derived fr thyI enically
unsat urated conpo hawﬁ' Eﬁeoéﬁﬂﬁm (1) wherein
nis 0, 1, or 2R 2. Fv aCO,RA? ar e mdependently
H, OR5, hal ogen} al Kylj or |15 al koxy of 1 to 10 carbon
‘atons, optionallly spbgtitduted by hal ogen or ether
oxygens, Y, C(Rf OR5, R6Y or ORGY; Y is COZ or
S2Z; R5 i's _hydrogen or an acid-|abile protecting
R are the same or dif nt fl yoroal k\él -

- carbon agons\ oryaker—C(CF 5),0H
are(CFZmV\%]erem|52t 10\ R isjan '
group of I to 20 carbon alions,/ optional ky

F

F ) CF3
C{CF 4),0H - OH

M

wherein R12 is an alkyl group of 1 to 20 carbon atoms.

3. The polymer of Claim 1, wherein the at least one ethylenically
unsaturated compound having at least one fluorine atom covalently-
attached to an ethylenically unsaturated carbon atom is a fluoroolefin

which comprises 2 to 20 carbon atoms.
4. The polymer of Claim 3, wherein the fluoroolefin is selected

from the group consisting of tetraﬂuoroethjrlene; hexaftuoropropylene;

chldrotriﬂuoroethylene; vinylidene fluoride; vinyl fluoride; perfluoro-(2,2-

-dimethyl-1,3-dioxole); perﬂuoro-(2-methylene-4—methyl—1 ,3-dioxolane);
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Zis OH halogen, or.OR7; and R7 is an al kyl group of
1 to 20 carbon atoms, with the proviso that 25 &August 2005
| east one,pf R, R2, R3 and R4 is Y, OR5, PCTIUSZPOBQPOZZ

WQ@Wmﬂeﬁﬁi OR5; R6Y or OR6Y, and the proviso that
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(or is OH, R2 (or R4) is not OH or hal ogen. 2.
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=CFQ( CF2) t CF=CF2, wher ei nCt R,?(SR Aoer 2; and Rf"OCF=CF2

wherein Rj' is a saturated fluoroal kyl group of from

| to 10 carbon atons. 5. The polyner of Caim

V\hﬂh@reﬂn H}@nﬁlmbm@oﬂhefgame or dﬁetelﬁfﬂu@mailéﬂ rw@la?ﬁaof fgorg 1 fo

{ JoqdiHer WIRrER (A I 10.
cord BRmaTsatets qPkeh boggiiel ARl (CTORA t
1? Iouor oaBc o]ibda pglym;raofﬁ amggﬁgéﬁ%@ ,Rf@p@(é)fggfﬁ ;gerﬂuoroalkyl

g the fluoroal cohol group or the protected
or

al cohol d d,f -
et hyl entgl I(1)9 p&y%g%&jf(‘dg@é |1Vﬁﬂj&§,{1Om@gﬁtnﬁ]mg%gntammg a
f bﬂ@é%ﬁ@@brwﬁw}m@mmrudﬁwelo structure: -C(Rf) (R

“XCH,C(R(R)OH

wherein R¢ and Ry are the same or different fluoroalkyl groups
of from 1 to 10 carbon atoms or taken together are (CFa2)m wherein m is_2
“to 10: and X is an element from Group VA or Group VIA of the Periodic.

Table of the Elements.
10. The polymer of Claim 9, wherein X is selected from the group

consisting of oxygen, sulfur, nitrogen and phosphorous.

11. The polymer of Claim 10, wherein X is oxygen.

12. The polymer of Claim 7, wherein fluoroalcohol group or the
protected fiuoroalcohol group is derived from a monomer selected from

the group consisting of:
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wherein Rf and Rf' are the sane or different _
f1uoroal kyl groups of from1 to 15 10 carbon at Sifiugist 2005

wozé@h{?' Eoget her are (CF2) m wherein mis 2 topd&@usBoo3km22

10

- CH2G( CF3)

r of aim7, wherein Rf and R are
pertluoroal kyl groups. 9. The polyner of Cdaima1l,

furt onpri si aunit co ) 03 {() ol
ng Q%g&%@kagtur e: B C? P%?(?(%]%f '()gz?m_m

and Rf' are the sH

¢yl . groups of from

~taken Together are (CF2)mV\,herein mis 2 25 to 10; and

Qup VI A of the
heC HGIGHEE(CradOH
‘group
and phosphorous
) f e ) Xi s oxygen. 30
12. The polynmer of Caim?7, wherein fluoroal coho
group or the protected fluoroal cohol group is derived
froma nononer selected from the group consisting of:
3.5 O CH2C(CF3) 20H O CH2C(CF3) 20H 13. Th r of
CLHL=OHOGHCH OCHERBH1 @ ng ﬁHﬂ%@Hzif%C'g&Q%%ﬁH
contai ning or protected acid-containing group of
structural unit: E1 (-CH=C) F2 WO 2004/ 014964
20H CH2=CHOCH2 CH2 OCH2 C( CF3 )« ej -
Q-—-CERACKYLOHE? s C02E3 ﬁrw'épﬁ?-é%CFﬂzOH
ly selected -

1'% O (L

group; and E and E3 are i
fromthe group of H, -unsubstituted 2 al kyl, and
het er oat om substituted Cl--Cl12 al kyl. 14.. The pol yner
of Caim13; wherein the heteroatomis selected 15
fromthe group consisting of oxygen, nitrogen, sulfur,

P R SR B 0 o

containing or protected acid-containing group of structural unit:

E;
|
(— CHzﬂ(Ef)
' E;

15

20

wherein E is H or C4-C43 alkyl; Ez is CO2Es3, SO4E, or other acidic group;
and E and E; are independently selected from the group of H,
unsubstituted C4-C47 alkyl, and heteroatom substituted C4-C42 alkyl.

14. The polymer of Claim 13, wherein the heteroatom is selected

‘from the group consisting of oxygen, nitrogen, sulfur, halogen and

phosphorus atoms. _ _ .
15. The polymer of Claim 14, wherein the heteroatom is oxygen,

and the heteroatomn substituted C4-C1o alky! further comprises a hydroxyl
group. ' o

16. The polymer of Claim 13, wherein the acid-containing or
protected acid-containing group is derived from a carboxylic gc;d—

containing monomer.
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and the heteroatom substituted Cl-Cl12 al kyl further

conprises a hydroxyl group. 20 16. The pol yner d&fAugust2005

G aim 13, wherein the acid-containing or protect 52%03/025022
woChely@aesiai ning group is derived froma car boRW’P

aci d- containing nonomer. 4 August 2005

PCT/ US2003/.025022 =G | i
(CH2) 4@%&&*%?@%’5@%%&%‘%@5@‘@%%@%@ @%‘6@? %)8;2
WWOp R840 kAfB dordtZininEngraupl iy mefived fromd moPMeRaiesiRd Trom
the acid-containi g itHylcoagamantyyacrylate;
gr@l?pgﬁoéjpopﬁqs\%lﬁb%?})% gum)%% rt_g"sjze—[%g%t%d from %e
gr Rupethyh@ierbergybacrylete apd egrVigacis- at e; o
2- met hyls- 2 ggﬁm | of TSR &l Rirthe? coriphiging2at @izl group
5acryl_a%ﬁlg' aﬁ;gg C ylelerOfaci d. 5 18. The polynmer of Caim
.1, detvesh#prtamplar SPONPTEET- | east one group derived from
a pol af g[m]l\Q%ﬂiﬁare%]@it cémpbsitioneshrisogposi tion
conprising;, (1) .a f.luorjne- J flworine-
anarei n ¢ kNt | BoRpHRE CRHRFIRGBLA Ny el ome- |
(a) at |east ooentaimpeppolymer cABNNFES from an

10 g;gylt Ieﬂio?ialnley (ﬁﬂg%ﬂééﬂé P eRBP QHR defidad fromean btrgdanically

covalently attached t :

et hyl eni cal | y unsuhsatardes @W,BQH“gﬁgmngﬁgﬁ%)ongtﬂuonne

| east one repeat i colRNémBOattaciadaD st epllenicsdy | y

15 unSaturated conpouynd having t cture: (1)

‘wherein nis 0, 1‘?'.?%#”@"6‘263" n %Fﬁ%Hand R4 are .

i ndependent |y H) &RBasteiemppeat ahk gleriged framcan gthyflenically

to 10 carbon atons ' Bzt 18E davchiaeogen
1501 et her oxygens?niasa@%]?%%oaﬁ& RGF@t or ORBY; Yis

CQZ or S02Z; R5 is hydrogen or an acid-labile

protecting group; 25 Rf and Rf' ape the sane or

di fferent fluoroal kyl _groups, of 1Jto 10 carbon atons
or taken together ( ] wherg m iR% 2 to 10;

(1

R3

0 R4

whereinnis 0, 1, or 2; 7
20 " R1, R2, R3 and R4 are independently H, OR5, halogen, alkyl or
alkoxy of 1 fo 10 carbon atoms, optionally substituted by halogen or ether
oxygens, Y, C(R)(R{)ORS, RBY or ORSY;
Y is COZ or SO5Z; -
- R5 is hydrogen or an acid-labile protecting group;
25 ' R;and Ry are the same or different fluoroglkyl groups of 110 10
carbon atoms or taken together are (CFy)my, where mis 2 to 10;
R6 is an alkylene group of 1 to 20 carbon atoms, optionally
substituted by halogen or ether oxygen;
Z is OH, halogen, or OR7; and
30 R7 is an alkyt group of 1 to 20 carbon atoms, with the proviso that
.t least one of R!. R2,R3 and R4 is ORS, Y, C(R)(R{)ORS, ROY or ORSY,
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R6 is an al kyl ene group of 1 to 20 carbon atons,
optionally substituted by hal ogen or ether oxygéﬁ“@su@o‘&
is OH, halogen, or OR7; and 30 R7 is an al kg, ?dé@m?fezz

WO 2904(0349%%6¢ car bon atons, with the proviso that

10-

one of R, R2, RSand R4 is CRS, Y, C(Rf)(Rf)(PSZ RGY

- %‘iﬁfﬁ@g ov:é&Qh%Q@WQMQ{@ |940N,l@¥5(br RIS nét OH or halogen;

003/ 025022 and the proviso that if RL (or R3)

ad OR R2 (or R4) is not OH or halogen; and (2) a
phot oact {2je & phpioaetive cAmpomast. phot or esi st conposi tion
of d f@'@hurﬁawwﬁeﬁmwure
(1) gbm%fqlﬁgﬁgg?génﬁggﬁ@ l'yper. i s ?el ecte d
fomomdTchaying sinusie Qi ihe duoNoe AN pE BeNA dér—%&ﬁif*

ﬂ.ll,]% g 6F 3) 20H CO2R12 Wherein R12 its an
ﬁ? y g B%ﬁgghto 20 carbon .atons. 38 CO2R32 4. ...
August 2005 WO 2004101- 4964 PCT1US2003f 025022 21. The

phot or esi st Fconposition of C aim 19, wherei (a) is a
flugroolefi conprising 2 to 20. carhan atorrls 1Iae
phot dresi st lconpogrt? on of O ai e H-"‘HQQQR

fLuor ollefin is sélected fromthg
tietraf | yor ogt hyLene; 5 hexafl uo | ;
chlor i fidoroet hyl ene; vinylide uori de; vinyl
fluoride; pdrfluoro-(2,2-dinethyl-1, 3-dioxol e);

per f | uor o- (- net hyl ene-4 met hyl - 1, 3- di oxol ane)
CF2=CFQ( CF2) t CF=CF2, mherein t is 1 or 2; and

R "OCF=CF2, wherein Rt" is a saturated fiuo}oal kyl

si sting of

gar f from1l ;pfluoroalcoh up ol t RscrE.).SO.F
ot ct gd—T1 uor%é?%ohol group i s|lderiyzvefd frpm 21?( 22592
| F
F
- C(CF 3)9OCH,0CH 4
CQZR12
GF, | - F | |
C(CF 3),OH C(CF 3),OH
F
F
E | _ CF3
C(CF 3),0H ' ' OH
F

wherein R2 is an alkyl group of 1 to 20 carbon atoms.
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| east one ethylenically unsaturated conpound
c:)nt aining a fluoroal cohol . group having the 4 August 2005
struct : [
WooNpOsIH on of O aim 22, uherein the 1 uor odGr L
tetrafl uoroethylene. 24. The photoresist. conposition
?L r ?hggm g%pe phetbRigistidapgdsition ofeClainerBawhiredn (@) ig wer
rises n cant ai ni a fluoroal cohol
or BRAFOBISTE BT BINGEA Y P SEORT LRI or oup. 15 25, The
phot %[ B3I s”{hecpimitoséaisitqumnq:fosﬁicmi of Qlaim RA eWBEFRID fie 20
- - N ' 1 .
5 BEPLRTn S Sty
5 at bexafbroreprkpylen eyt oRRITAEOF ISR VIRVIENT qride; vy
Lucfic; HRRROYPLESHRnANTBARMoOIp@fiuGa(Zimiiny one-4-
whereln’ R and. Rf . 25 are _perfluorgal kyl _or .
R O A N R R T
fl Rg@gqe:cpgrwrﬁér@im »no bysaturatad filmepalkyiogrppp sif §ram 1 to 10
flu oalﬁﬁéahol ' )groczlua’h avi ngRFhe dstructure: 30
. erein and Rfi are the
10 g |t ffergat hglmphmr@i; cgmcm&tzctsf off Glgimn 22 whE![%iggggbgL
=X e (CF2)mwherein mis 2 to
10&@8@@2 |§é1%atnfﬁgﬁserre I?ﬁ%'rom Grorp,VAf and VI.A of .th '
Peri od24. THig phelpresig %‘@Sﬁi%h?fs&a*!@: ST eﬁ%'ettﬁ? g@'?@?e_
© CogRMsinindPolpfePhatHBrdbmpttese initcortaimbrigpa fledrodieam
t he group co?sgélﬂn of 0x aen sul fur, nitrogen and
gg@@pmﬁd?r@%;gé 1 Tl @aﬂﬁ?&l‘% BYPst conposition of O aim-
15 28, whgsei ThephstopssiganmBsiian Golkiro 2498dessin thae
phot or esi st, coOnNPOSI.f i j ~ i
offutteatoBotgialR R dhe ARbtp e RiofdbonotaRb (s déthved from ot
or lebeope ettytanichllyfunseturatesorrnpejisligrntaingy @3@86‘9#'?‘5}%' -
tcr'JgL i [ of 1 CH2=CHOCH2 CH2COCH2C( CF3) 20H
= _ 3) 20H O CH2C( CF3) 2011 4 August
2005 PCT/ US2003/ 025022 O CH2C( CF3) 20H 10 31. 'The
20 phot oresi st conposition o@(@)@f’yﬂ)m, wherei n the
fluorine- containing polyner further conprises at

| east one aci d-containing or '
~ wherein R; and Ry are the same or different fluoroalkyl groups of from 1 fo

10 carbon atoms or taken together are (CF)y, wherein mis 2 to 10.
26. The photoresist composition of Claim 25, wherein R¢and Ry

25 are perfluoroalkyl groups.

27. The photoresist composition of _Claim 19, wherein the fluorine-
" containing polymer further comprises a fluoroalcohot group having the

structure:
30 'XCHZC(Rf)(Rf')OH

wherein R; and Ry are the same or different fluoroalkyl groups of from 1 to
10 carbon atoms or taken together are (CF»)y, wherein mis 2 to 10; and X
is an element from Group VA and VIA of the Periodic Table of the
35 Elements. o .

28. The photoresist composition of Claim 27, wherein X is selected
from the group consisting of oxygen, suifur, nitrogen and phosphorous.

29. The photoresist composition of Claim 28, wherein X is oxygen.

a9 .




protected acid-containing group of structural unit: El1
(-CH2-C --) F2 15 wherein El is Hor Cl-Cl2 al ky*Augpst 2005

is CO2E3, SO3E, or other acidic group; and <
F&@@%o%zaozz

WOZ&‘P@W%dependently sel ected fromthe group o

10

156

20

unsubstituted Cl--Cl2 alkyl, and heteroatom
subs30.t Uiedpkdtofsistaddayposiiih of lainp 264 wiheséistihe monomer

conposi t i,on,of [ : rej oatomis

SRR R aoreRl B B e e Ehib bP B piapeeeet

fhidroalgenol greup fisiseleptedoigen the groupoepdsting @f ons. 40 4

August 2005 WD 2004/ 014964 PCTI US2003/ 025022 33. The

phot oresi st conposition of O ajm 32, wherein the-

het eroftam i and the oat fijated
ép%jﬁr((tbﬁg,%b]_!conpri hydr%{!}ﬁ!ﬁgﬁjg. 34.

resi st conposition. aim 31, wherein . the

i d~contai ni ng or protected-aci d-containing group

is a carboxylic acid- containing nononer. 35. The

photoresi gt conposition of Gaim 34~ Wherein the acid
NAT IOM, eI OaIC] gfblaBCHEC(CF3),0R
the group cp tert-butyl

et hyl - 2- adanma ; 2-methyl- 10
acrylate and ac 1d. 36. The

phot oresi st conposition of Caim19, wherein the
fluorine- containing polynmer further conprises at

| east one group derived froma polar nononer. V. The

T CHae e CORBOREEOs o CORat RAET RS T 8 s,

The phot oresi st conposition of Claim 19, further
conprising a dissolution inhibitor. 39. The

phoiQresi st conposition of C further
C( 51 (GH&)30H20 4@ or-@s+€H>C(CF3),0H
C tion of  Caim 39, whdg ol vent is

setget’ed fromthe group cons an ether ester;

a ketone; an ester; a

31. The 'photoresist composition of Claim 19, wherein the fluorine-
containing polymer further comprises at least one acid-containing or

~ protected a_ci_c_l-fc;ontaining group of structur_al unit: -

m
(—CHZ—Cil—)
E

L}

wherein Eq is H or C4-C4 alkyl; E; is CO3E3, SO3E, or other acidic group;
and E and Ej3 are independently selected from the group of H,
unsubstituted C4-C 12 alkyl, and heteroatom substituted C4-C; alkyl.

32. The photoresist composition of Claim 31, wherein the
heteroatom is selected from the group consisting of oxygen, nitrogen,

- sulfur, halogen and phosphorus atoms.
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gl ycol ether; a substituted hydrocar bon; an aromatic
hydrocarbon; a fluorinated sol vent and super crl ﬁM“StZO@S
CO2. 41. The phot oresi st conposition of aiml
wubhensaonpri sing at 25 | east one additive E@T’@@%"@H‘n““n
fromthe group consisting of bases, surfactants,

resol U%bonTﬁegﬂB&%ém ESIBSLif B OMRFIZ, whereirdue -

reducers, . sticizers,.. an

{1 dwtsroalom BenpPht apeihe BripraateE Supstinie dokrcid™ Rffurther
suk&gh{pﬁggsgq{m%@| @eoup.(1) a substrate; and 30 (2) a
photorgsi s SIti n conp -
f1uori 33 iﬂ F’E 885 FSHR ﬁ?}iﬁf&ﬁ"&%" E‘Nhere"}the acd
5dercbnﬁﬁhlﬁg Oﬁprc(temedtelmilceaemtaumm OEPITEIS 2UPR oméhq Qﬁé‘i&

ca unsat ur at ed conpound havi ng at

l e&gf'?"g%g ﬁ%ﬂ{é"‘?&uo“ n)e/ at om coval ent | n.pat t ache(il1 o

et hyl edbcallhg phnteresisheenpesifionaf E&‘%m 4hareint ﬁtﬁﬁ@t
20%9@9\ @ Qﬁaﬁgﬁé@t@ﬁ a lc(—%nt‘éﬁ}ﬁﬁgﬁgbeb ilsﬁ‘seﬁlactécl friom e drbup

al lepnsisting ai h@ﬁ%ﬁbﬂlrng %’8 Q{%?n ‘%Q'Bﬂ‘é"y &?%%a% Mpthyt-
10 Subsidrb i Wld‘ﬂ@'a‘hﬂfmr)ﬂit adicher 10 oxygens, Y,

hydroggﬁ %Rﬁg{qfasﬂsg‘gﬁ@c’%? 'fgpgﬁng grﬁﬁer’e&fﬁe'fgmn &

ar eomlamm@pelymerduﬁherr mmpme@(ﬂtdamdwneg@'&hﬁ@sdﬁfweﬂ frn a

ons or taken together are (CF2)m where
g%gw%fbél 15 R5 is an alkylepe aro

of 1.to 20
car bon3&t ofie pbptaresiat egmpasitien Pt (Hale ﬁé} ‘W&?rgﬁbﬁeor
‘lsglt Erﬁf:to%?%ﬂ@ﬁomﬁohén@é‘a [g}?rtgg(ﬁﬂge@@réﬁi and R7 is an
th af . g ﬁla@phgﬁgeglfs cpamp@@{] ongP gﬁﬁd%@ hquE}S %Hhéﬁg a
C(st)gblahohmﬁbuorRGY or OR6Y 20 and the proviso that

and by DisbirbbsCatibetlet SRt 10 Rhel ShfeRsto o

subslvent e of Cl aim 42 vvherel n the substrate is a
20 M Croekget{Ra ipﬁo{’@égi%t composition of Claim 39, wherein the solvent is
selected from the group consisting of an ether ester; a ketone; an ester; a
_glycol ether; a substituted hydrocarbon; an aromatic hydrocarbon; a
fluorinated solvent and super critical CO,. '
41. The photoresist composition of Claim 19, further comprising at
25 least one additive selected from the group consisting of bases,
surfactants, resolution enhancers, adhesion promoters, residue reducers,
coating aids, plasticizers, and Tq (glass transition temperature) modifiers.
42. A coated substrate comprising:
(1) asubstrate;and
30 (2) a photoresist composition comprising:
(a) a fluorine-containing polymer comprising a repeat unit
derived from:
(i) at least one repeat unit dérived froman -
_ ethylenically unsaturated compound having at least
35 : one fluorine atom covalently attached to an
. ethylenically unsaturated carbon atom; and
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25 44. The coated substrate of O aim43, wherein the
mcroel ectronic wafer conprises a material sel eéi/igust2005

fromthe. group consisting of silicon, sili %%ﬂ;/[?s%%?o‘zwozz

WO 204914¥ oxynitride,” and silicon nitride.

10

15

20

25

30

reaction product of quadracyclane and a
f 1 uor oal kyl benziipteleacbonmo epeat uBD dRATed)S20030025022

(i) at least ong Ieﬁ%%fltgHQétbréjc‘éH g‘éﬁﬂmunﬁ%ﬂb the

et hyl enical |y UNSAT U
structure: 42 structure:

0

whereinnis 0, 1, or2;
R1, R2, R3 and R4 are independently H, ORS, halogen, alkyl or
alkoxy of 1 to 10 carbon atoms, optionally substituted by halogen or ether

~ oxygens, Y, C(R)(Rf)OR5, R8Y or ORPY;

Y is COZ or SO5Z; ‘

RS is hydrogen or an acid-labile protecting group;

Rsand Ry are the same or different fluoroalkyl groups of 1 to 10
carbon.atoms or taken together are (CF2)m where mis 2 to 10;

R6 is an alkylene group of 1 to 20 carbon atoms, opticnally
substituted by halogen or ether oxygen;

Z is OH, halogen, or OR7; and

R7 is an alkyl group of 1 fo 20 carbon atoms, with the proviso that
at least one of R1, RZ, R3 and R4is Y, ORS5, C(R)(Rf)OR5, RSY or ORPY,
and the proviso that if R (or R3) is OH, R? (or R4) is not OH or halogen;
and :

(b) a photoactive component.
43. The coated substrate of Claim 42, wherein the substrate is a

-mlcroelectromc wafer.

44. The coated substrate of Claim 43, wherein the mlcroelectrontc
wafer comprises a material selected from the group consisting of silicon,
silicon oxide, silicon oxynitride, and silicon nitride.

45, A reaction product of quadracyclane and a ﬂuoroalkylbenzoate

compound.
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