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" BACKGROUND OF THE | NVENTI ON 5 _ al kal i,ne sol ubl e resins, there
have her et of ore been known novol act resi n, phenolic resin, and pol yners
having acrylic acid or nethacrylic acid ds a structural conponent, and they
have been used in photo prints and as the resist materials for electronics
I ndustries, and anong them many pol yners have been put into practical use.

~The foll ow j ' ; W lights including g-1ine-light

(_vva\éel engthmw%m I-Tine |light (wavel ength of B65nm have been
used as an exposure ' | ,ppgﬁg@} | t exci mer | aser
beans (KrF exciner Fggéaure?@ggarr%]y%vave eglgtxﬁéﬁéfﬁhg%gﬁ%f% F excinmer |aser
beans; wavel ength of 193nnm) has recently been used for this purpose, and as
t he base polynmers of the resist materials in accordance with the exposure
sour ce, novOBACKGROUND ORTHE INVENEIONesi st materials for 15 g-line
light and i-line li-ght and phenolic resin is nainly used as resi st

material $ for KrF, dsclkaling solzbletresins, thes¢ havedsratefore paeakapve nayelaesesingr oups
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type or a nethacrylic acid derivative type resins, have mainly b used as
a base' pol yrﬁQmRS’F‘\é% I'tmf@@' bavebeen Pﬁ%ﬂelg %to pr\l,gis. Hd zﬁ;%%reg{sk maycﬁlégﬁgﬁnder
devel opi ng st ' ' Lo g3

(Cai d- porn) NBEonGios R G B AR My Bl hord BV 53 bl pltsRtcal e,
reason is thpte foRgivite i Byic eR4RHRS; OV lighd Indedih@ b-1RRI1REt (6R€lenSthloTw i n
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I .e.193nm However, 25 those resist materials wherein acrylic acid
resin or metlithogrpphyfieldiadd furthien excimes laserdwams Kifaesimert lpsasbeathsiw hi gh
acidity (pKa of about 252 because a carboxylic group is used as a sol uble
‘group,. whi chwaesiengthsof 248ampnd A excimerlassT beatesy Wayelgngthof d&3nmbhasasrenty
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accordance with the exposure source, novolac resin is mainly used as resist materials for
15 g-line light and i-line light and phenolic resin is mainly used as resist materials for KrF,
| and both of those resins contain pﬁenolic hydroxy groups (pKa.of about 12) as
functional groups which can be developed by an alkaline developing solution.
On the other hand, an acrylic acid derivative type or a methacrylic acid
derivative type resins have mainly been used as a base polymer of ArF resist materials
20  which have still been under developing stage (For instance, Japanese Patent Application
‘Kokai (Laid-Open) Nos. (JP-A-) 7-199467, JP-A-8-82925 and JP-A-7-234511).
The reason is that resins having aromatic rings so far being used is low in their
transparency in far ultraviolet range and particularly it becomes completely non-
transparent at the wavélength of A_rF excimer laser beams, i.e.193nm. However,
25  those resist materials wherein acrylic acid resin or methacrylic acid resin is used as the
base polymer show High acidity (pKé of about 5) because a carboxylic group is used as
- a soluble group, which results in higher dissolving speed upon the development by

alkaline substance as compared with known polymer wherein phenol groups are used as



2 a solublg group, and therefore those resist materials are acconpani ed

W th such defects that a filmis peeled off upon fine pattern formation and
even non-exposured parts are dissolved out when a known al kal i ne devel opi ng
sol ution, 2.38%tetranethylamoni um hydr@xide (TMAH), is used without
diluting and thus no good pattern can be obtained. 5 Furt her,
the main al kali ne devel oping solution so far applied in actual production
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' SUMMARY OF THE INVENTION |
The present invention has been accomplished taking into consideration the
~.above mentioned circumstances and has the object to provide a novel polymer showing
15  high transmittance against deep-ultraviolet lights having a wavelength of 220nm or less,
parﬁcularly ArF excimer laser beams, which can give, upon using, for instance, as a
polymer for a resist composition, a resist film showing high etching resistance and to
prbvide a novel monomer usable as a starting material of the said polymer.
The present invention relates to a novel polymer useful as a resist
20 composition used in the production of semiconductor elements and so on and to a novel
monomer useful as a starting material of the said polymer.
More particularly, the present invention relates to a monomer shown by the
general formula [1]
X'—%z—0—C—R
25 | 4 [
(wherein X’ is a cyclic hydrocarbon residue containing polymerizable double bond(s),
which may have a substituent, Z is a spacer or a direct bond and R is a substituted alkyl

or alkenyl group having one or two protected hydroxyl groups as substituent).



(wheréin X¥ is a cyclic hydrocarbon residue containing pol ynerizabl e doubl e
~ bond(s), which may have a substituent, Z is a spacer or a direct bond and R
i's a substituted al kyl or al kenyl group having one or two protected

hydr oxyl groups as substituent). 3 FuBther, the present invention
relates to a polymer, which contains, as a constituent unit, a nononer unit
shown by the general fornmula [la] 5 [err]
(wherein X is a cyGhj ' I, ¢ i,tuent,
and Z and R have tﬁ%d@ggéﬂnég%%%@gﬁst@o%@%s% B@}ﬁ%ﬂb%&@ tE#’Pgﬁ %oF THE
PREFERRED E, WENI; : f taining the above
menti oned objects, fﬁ%*g?ﬁ?@ﬁ?“?ﬁ@gﬂﬁg?§Hﬁ?%@%%ﬁ?ﬁﬁ?&Jé?@ studied to find
out a novel polynmer containing, sﬁg stlructural unit, a nononer unit shown
by the above general fornula [la] flaving high transmittance in a wavel ength
regi on of 220nm or |ess, which canZgive, upon using aflapsist material, a
resist filmshow ng high etching|re¢sistlance, and the present invention 15
has beers acconpl i shed on the basilsO8ORlhis finding. The cyclic hydrocarbon
resi due contai ni ng_pol yneri zabl e doubl e bond(s),  which may have _

subst i t uent (WheseineK Iya Syclic hydnegarhemssigdue mehich may have 3 sybpiiflent. %‘V’cf?’éd Br oups
shown by thg follow n %ﬁneral foymulae [2] to [4] 20

[err] (wher 83%F 1§ 840 ngESER9ehr e each i ndependently a hydrogen atom an
al kyl group, a cyano group, an al kyl oxycarbonyl group, an aryl group, an
aral kyl group or a carbanoyl group, and nis 0 or |), 25

[err] (wher prAf ¥ DESCRIFFAION OF THIPREFERIRED EVMBODIMENI'Sgen atom  an
al kyl group, a cyano .

: 10 For the purpose of attaining the above mentioned objects, the present

inventors have extensively studied to find out a novel polymer containing, as a
structural unit, a monomer unit shown by the above general formula [1a] having high
" transmittance in a wavelength region of 220nm or less, which can give, u.pon using a
resist material, a resist film showing high etching resistance, and the present invention
15  has been accomplished on the basis of this finding.
| The cyclic hydrocarbon residue containing polymerizable double bond(s),
which may have a substituent, shown by X’ in the general formula [1] includes cyclic

groups shown by the following general formulae [2] to [4]

R16
: ' 17
20 W“ [2]
(wherein R and R are each independently a hydrogen atom, an alkyl group, a cyano

group, an alkyloxycarbonyl group, an aryl group, an aralkyl group or a carbamoyl group,

andnis Oorl),

R1s8
25 : :. ‘ R19 3]
(wherein R and R" are each independently a hydrogen atom, an alkyl group, a cyano

group, an alkyloxycarbonyl group, an aryl group, an aralkyl group or a carbamoyl group,

and ‘a’ isOorl),



groupf an al kyl oxycarbonyl group, an aryl group, an aralkyl group or a

- carbanmoyl group, and 'a' is 0 or 1), 4 [err] (wherein bis 0 or 1). The
cyclic hydrocarbon residue which may have a substituent, shown by X 5 in
the general fornula [la] is derived fromdthe cyclic hydrocarbon residue
~containing polynerizabl e doubl e bond(s), which may have a substituent,
shown by X' in the general fornmula [1], and it includes the groups shown by
the foll owi ng general formnul ae [4a] 10

[err] (wherein Rerr], Rerr] ave the sane neaning as above), [err]
(wherein Rerr], Rerr] and 'a™Vhaye the-sane‘npqning as above), 15

[err] (wherein b has the sane anithg as above). "The al kyl group shown by

Rlerr] to Iii,@fege]inmyolagl)_strai ght chai ned, branched or cyclic, and includes
one havi ng to 20 carbon atons, which is specifically exenplified 20 by a

nmet hyl group, an etIhglcydiohyirocartoresidyé whichupay kaveiasapstipsat, showaby Xan
n-butyl group, an isobutyl group, a tert-butyl group, a sec-butyl group, an
n- pent yls griauhe general fomamria {1a] d dariyed fromethp spiclid hygiregaphongesidue cQeHBiPE gr oup,
a 3, 3-dinethyl butyl group, a 1,1-djnethylbutyl group, a 1-mgfhylpentyl
group, an m@mym@l%@m&b?ﬁbmd@mkw maychaye 4é"¢§&9!eyﬁ SB?UHB;%@E}% yl ~group,
a nonyl group, decyl . group,.an undecyl grpu a .25 ..dodecyl u a '
hexadecyl ﬁ@ﬁﬁ?f%rﬁ“%ac[]gneé@F ‘"ﬁp‘(ﬁiﬁ%t eﬁ?’i’glsﬁ?/‘?h by ¢he Tolgyie %“8’%@?°5‘8‘H?5y|

group, a cylrzlaj)%e[%yl group, a cycl ohexyl group, etc.

_ _R16
10 _ W R17 [2a]
(wherein R, R"” and n have the same meaning as above),

R1s

R19 [3a]
a
(wherein R*, R and ‘a’ have the same meaning as above),

TR
. o - [4a]

(wherein b has the same meaning as above).
The alkyl group shown by R'® to R" may be straight chained, branched or
cyclic, and includes one having I to 20 carbon atoms, which is specifically exemplified
20 by a methyl group, an ethyl group, a n-propyl group, an isopropyl groﬁp, an n-butyl
group, an isobutyl group, a tert-butyl group, a sec-butyl group, an n-pentyl group, an -
isopentyl group, a neopentyl group, a tert-pentyl group, a 3,3-dimethylbutyl group, a
1,1-dimethylbutyl group, a 1-methylpentyl group, an n-hexyl group, an isohexyl group,
~ a heptyl group, an octyl group, a nonyl group, a decyl group, an undecyl group, a
25  dodecyl group, a heiadecyl group, an octadecyl group, a 2-ethylhexyl group, a
-cyclopropyl group, a cyclopentyl group, a cyclohexyl group, etc.
The alkyloxycarbonyl group may be straight chained, branched or cyclic.

The straight chained or branched one includes one having 2 to 19 carbon



The alkkyl oxycar bonyl group may be straight chained, branched or cyclic. The
. straight chained or branched one includes one having 2 to 19 carbon 5
atons, which is specifically exenplified by a nethyl oxycarbonyl group, an
et hyl oxycar bonyl group, a propyl oxycarboByl group, a butyl oxycarbonyl

- group, a pentyl oxycarbonyl group, a hexyl oxycarbonyl group, a

hept yl oxycar bonyl group, an octyl oxycarbonyl group, a dodecyl oxycar bonyl
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nor bor nyl ox a 10" bicycl of ] oct enyl oxycar bonyl group, a

bi cycl of 2. 2pa}Raddrbonit gfdupy HodecplaRycazboii groupxyrcactitizeylox geathqnyl group,
| sobor nyl oxycar bonyl group, etc. The aryl group is specifically exenplified

by a phenyl a girebytyloxytarboryl gromppa 2-@thylhexlylaxycarponyd greypaetiey| group, a |
trimethyl phenyl group, etc. The aral kyl gioup includes one having 7 to 15
carbon atoms, whi cHlhescyelic ormpmay b¢ menpoyclizorpelyeydis angd inclydes alicydicong a

phenet hyl group, a napht hyl net hyl . group,.etc. The l.i c hydrocarbon
resi due” conhaiing fgPe pHFIrReR APHSH %‘h’ﬁg&ﬁ@c@(ﬁ?ﬂ’& 5’56%}%{3@ have a
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mentyloxycarbonyl group, an isobomyloxycarbonyl group, etc.

The aryl group is specifically exemplified by a phenyl groﬁp, a tolyl group, a
xylyl group, a naphthyl group, a trimethylphenyl group, etc.
The aralkyl group includes one having 7 to 15 carbon atoms, which is
15  specifically exemplified by a benzyl group, a phenethyl group, a naphthylmethyl group,
etc.
The cyclic hydrocarbon residue containing polymeﬁzable double bond(s) |
which may have a substituent, shown by X’ in the general formula [1] includes a
monocyclic hydrocarbon residue, which is specifically examplified by a 3-cyclopenten-
20  1-yl group, a 3-cyclohexene-1-yl group, etc.; a dicyclic hydrocarbon residue, which is
specifically exemplified by a bicyclo[2.2.1]hept-2-en-5-yl group, a 1-
methylbicyclo[2.2.1]hept-2-en-5-yl group, a 5-methylbicyclo[2.2.1]hept-2-en-5-yl
group, a 7-methylbicyclo[2.2.1]hept-2-en-5-yl group, a 1-ethylbicyclo[2.2.1]hept-2-en-
~ 5-yl group, a 5-ethylbicyclo[2.2.1]hept-2-en-5-yl group, a 5-
25  isopropylbicyclo[2.2.1Thept-2-en-5-yl group, a 5-pentylbicyclo[2.2.1]hept-2-en-5-yl
| group,.a 5-heptylbicyclo[2.2.1]hept-2-en-5-yl grdup, a 5-(2-
ethylhexyl)bicyclo[2.2.1]hept-2-cn-6-yl group, a 7-octylbicyclo[2.2.1]hept-2-en-5-yl
group, a 1-nonylbicyclo[2.2.1]hept-2-en-5-yl group, a 5-nonylbicyclo[2.2.1]hept-2-en-



ycl o[ 2. 2. 1] hept - 2-en-5-yl ™ group, a
] hept-2-en- 5-yl group, a
] hept - 2-en-5-yl group, a 5- 25

groupf a 7inethyl bi
: 1- et hyl bi cycl of 2. 2.
2.
2.

yl bi
2
5-et hyl bi cycl of 2.
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i sopropyl bi cycl o[ 2. 2. 1] hept - 2-en-5-yl gr6up, a

5-pentyl bi cycl o[ 2. 2. 1] hept - 2-en-5-yl group, a

5- heptylbicyclo 2 2.1] hept-2-en-5-yl group, a 5-(2-

) 516 BB 54

é ggm g: §§ eﬂ{ éuﬂcgaa :25 Eptsl Y- 8%%‘?“”@5 - dimethylbicyclo[2.2-1]hept-2-en-6-

5- dodecyl bi gy gr&lp?a 3 4L 8iNRpF ﬂﬁéycﬁgib Rép2-erd5-9t group, a 5,5-
pent adecyl blc}bclycl o[2.2.1] hgr?tp?Z en- 5- ]ggroup, a-'§ ETOUP

5, 5-di met hy|diisﬁgmb91[bﬂzy210[2 b&ﬂﬁepﬂzen-@yl grbugracﬁ;ﬁ)-,dxlmtylblcyclo[z 2.1)hept-2-en-6-
1, 4-diisopropyl bicyclo[2.2.1] hept-2-en-5-yl group, a 5-

di i sopr opy! bil gymippp 3, 2dibprdbicydof@R. B]hypt-lfypm@ml goup, a 5-methyl-5-

5, 5-di butyl bi cycl o[ 2. 2. 2- en- 6-
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5, 5- di decy! HEYR: |a£[ gﬁgﬂﬁtﬁﬂgwggﬁe%QBleyf)z-gpb%ﬂ group, a 5-methyl-6-
2o hyl%@ﬁgﬁﬁihéﬁ 1ék€te?& % ﬁ&;’éut% 596 ﬁfﬁpopv?bléymbr?yi]hc;ﬁpt-Z-en-b -yl
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di pent ylji C%ﬁ%}éﬂtﬂb [mu}h%Femeﬁﬁyyl SoeIR.5, @dﬂz&:wlﬁe&ygtumcmm1)]hept-2-
bicyclo[2.2.1 hept- - en-5-y rou

5, 6- di dodec ydnks-gl/gloap.2a £,6- lijldmbcylﬁmgdo&&ﬂ]lgpbﬁ-pn Saylgréymsa 5,5,6-
trlnethylblcyclo[Z 2. 1] hept - 2-en-6-yl group

1- phenyl bi cytoimstiy] lgciql -1lheptr?-en-Htyl groppa lat)henylblcyclo[Z 2.1}hept-2-en-5-yl
en"Soyl gr ouBou A PR oges- e L oue: £ PR a2 et 15
5, 6 i pheny BT EyLEQES S5 RtRBihat{2 B -2 Bp 6ot group. a55-
2-benzyliii cyg b%@#ﬂg?}{]@gﬁ Elyl gﬁﬂgfahept gﬁ,yé)lgk;[zgllqﬁe%t_@ e]a,Hl?pt 2-

en-5-yl ‘group o[22 -en-5-yl "group, a
di benzyl bi Cy?-b &b, 4 ZbdlAyRinéych{2.0: lf}héﬂt -2081O5Hy1 gﬁuﬁ a S-benzylbicyclo[2.2.1]hept-2-

- met hyl bi cyc 0[2 2. 1] hept - 2-en-5-yl

. en-5-yl group, a 5-phenethylbicyclo[2.2.1]hept-2-en-5-yl group, a 5,6-

- dibenzylbicyclo[2.2.1]hept-2-en-5-yl group, a 5- & -methylbicyclof{2.2.1]hept-2-en-5-yl
group, a S-naphthylbicyclo[2.2.1]hept-2-en-5-yl group, a 5-tolylbicyclo[2.2.1]hept-2-

20  en-5-yl group, a 5,6-ditolylbicyclo[2.2.1]hept-2-en-5-y! group, a 5-
xylylbicyclo[2.2.1]hept-2-en-5-yl group, a 5-methylnaphthylbicyclo[2.2.1]hept-2-en-5-
yl group, a 5-cyclobutylbicyclo{2.2.1]hept-2-en-5-yl grbup, a 5,6-

- dicyclopentylbicyclo[2.2.1]hept-2-en-5-yl group, a 5-
methylcyclopentylbicyclo[2.2.1]hept-2-en-5-yl group, a 5-

25  isopropylcyclopentylbicyclo[2.2.1]hept-2-en-5-yl group, a 5- |
cyclohexylbicyclo{2.2.1]hept-2-en-5-yl group, etc.; a tricyclic hydrocarbon residue
which is specifically exemplified by a tricyclo[5.2.1.0 **]dec-8-en-3-yl group, a

| tricyclo[5.2.1.0 %]dec-8-en-4-yl group, a 3-methyltricyclo[5.2.1.0 °]dec-8-en-4-yl



group{ a 5:napht hyl bi cycl o[ 2. 2. 1] hept - 2-en-5-yl group, a
- B-tolylbicyclo[2.2. 1] hept-2- 20 en-5-yl group, a

5, 6-ditol yl bicycl o[ 2. 2. 1] hept - 2-en-5-yl group, a 5-

xyl yl bi cycl o[ 2. 2. 1] hépt - 2-en-5-yl group, 7a

5- met hyl napht hyl bi cycl o[ 2. 2. 1] hept-2-en-5- yl group, a
5-cycl obut yl bi cycl o[ 2. 2. 1] hept - 2-en-5-yl group, a 5, 6-
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1.0[err]]dec-8-en- 4yyén a{e%?ma oBtaRid iy polymadezatibh o the. Mdwonidrlof @ 8- en- 4-y|
7 group, a 3-ethyltricyclo[5.2.1.0 26]dec-8-en-4-yl group, a '
3, 5- di Mg hypiesént ienfion SholwiDby whe ighhetalfofinela {1} isluseft angm AR resistamaterial, the
tetracyclic hydrocarbon residue which is specifically exenplified by a

t et racycl o[ dbove@ydlichydrocathas shpwadye - i8 praferablyl the pelypyclisthydrogaben resadue

pol yner obtai ned by polynerization of the nong sent

I mjé{ of the 5,. pr
i nvention ssksirespie dirxclichydroearbog residue, thejtngyclichygrocarbon rogidue andiths
material, the aboyv clic hydrocarbon sh by X .i.s preferahly t _
pol ycyclic W&F@ﬁ%@!ﬁ%@@?f‘6%/?ééu§uﬁrﬂo%%wﬁ'}?g%58§8ﬁagu?§/§? §rg§}a§§ ﬁ}/orué’ga ?%Iue,
the tricycl] bon residue and the tetracyclic hydrocarbon residue,
anong whi phn}%ﬁ%érgfegig)tﬁ ‘aining no aromatic group are nore preferable. 10 -
The subgfituted al kite Qbstfthic8 2Kyl 6F Alkehyd BMuPphaih@ dRe ok Wo Ffd@é&&tmrmr oxyl
groups as substituent, shown by ™R in the general fTormula [1] and [la] may
be strai ght gRiapé aeshbstviamssiotvny R e tHe@eneraliformala [dpandfia] siaphe stogighthe
foll owi ng general fornmula [5] or.[6] [err] .

chained, branched or cyclic, and includes one shown by the following general formula

[5]or [6]

_ 1111 ?Ra
15 —C=C —R2 [5]
(wherein R! and R* are each independently a hydrogen atom, an alkyl group, a
substituted alkyl group or an alicyclic .hydrocarbon residue, and R and R? may form
together an aliphatic ring, and R’ is an alkyl group, an alkenyl group, a hydroxyalkyl
group, an alkyloxycarbonyl group or an alkylsilyl group)
20 1|z1 ORS3 OR+
—CH -—\C/-—R2 [6]
(wherein R* is an alkyl group and R’, R? and R® have the same meaning as above, and
R® and R*may form together an aliphatic ring). |
The alkyl group shgwn by R'and R? in the general formulae [5] and [6] may
25 be straight chained, braﬁched or cyclic and includes one having 1 to 12 carbon atoms,
preferably 1 to 8 carbon atoms, which is specifically exemplified by a methyl group, an
ethyl group, an n-propyl group, an isopropyl group, an n-butyl group, an isobutyl group,

a tert-butyl group, a sec-butyl group, an n-pentyl group, an isopentyl group, a neopentyl



(wher éi.n Rferr] and R err] are each independently a hydrogen atom an al kyl
- group, a substituted alkyl group or an alicyclic hydrocarbon residue, and
Rlerr] and R2 may formtogether an aliphatic ring, and R err] is an al kyl
group, an al kenyl group, a hydroxyal kyl 8roup, an al kyl oxycarbonyl group or
an al kylsilyl group) [err] (wherein R err] is an alkyl group and Rerr],
Rlerr] and R err] have the sane neani ng as above, and R err] and R err] may
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i sobutyl group, @a tert-butyl” group, a seC tyl group, an n-pentyl group,
an i sopent yeyclispaoyl goupeapecibydntyl gréupya@yelohexyl grauppedicytlobexylghylagroup,
3, 3-di net hyl butyl group, a 1,1-dinethyl butyl group, a 1- nethyl pentyl
group, ahn netbhexyl group, an isohexyl group, an n-heptyl group, an isoheptyl
group, an n-octyl group, an isqoctﬁg group, a 2-ethyl hexyl group, a

0
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The specific exanplgeQfiiphii Ald MIRbE onbEILdF biYeFIR; nor bonene,
cycl.opentene, cyclo exeRe, cycl ooct ene, cycl odecéne, etc. The case where
Rierr] gnd Rlerr] iThetspecifieegimple bothaaliphdtfd ridgintutieg2hoomntene,
cyclopentene, cyclohexene, cyclooctene, cyclodecene, etc.
~ The case where R'and R? in the general formula [6] form together an
aliphatic ring includes one where they form together the aliphatic ring composed of an
alkylene chain having 3 to 10 carbon atoms.
15 The aliphatic ring may be monocyclic or polycyclic. |
The specific example of the aliphatic ring includes 2-norbornane,
cyclopentane, cyclohexaﬁe, cyclooctane, cyclbdecane, etc.
The substituted alkyl includes one having 1 to 12 carbon atoms, preferably 1
to 8 carbon atoms wherein at least one hydrogen atoms of the above alkyl group are
20 substituted by a cyano group, a hydroxy group, a halogen atom such as fluorine,

. chlorine, bromine and iodine, a lower alkoxy group having 1 to 6 carbon atoms such as a
methoxy group, an ethoxy group, a propoxy group, an iSOpropoxy groﬁp, a butoxy
group, a tert-butoxy group, a pentyloxy group and a hexyloxy group or other functional
group, which is specifically exemplified by a cyanoalkyl group such as a cyanomethyl

25  group, a cyanoethyl group, a cyanopropyl group, a cyanobutyl group, a cyanopentyl
group, a cyanohexyl group and a cyanoheptyl group; a hydroxyalkyl group such as a
hydroxyemthyl group, a hydroxyethyl group, a hydroxypropyl group, a hydroxybutyl
group, a hydroxypentyl group, a hydroxyhexyl group, a hydroxyheptyl group and a



aliphatic ring includes one where they formtogether the aliphatic ring

- conposed of an al kyl ene chain having 3 to 10 carbon atons. 15 The
al i phatic ring may be nonocyclic or polycyclic. The specific exanple of the
al i phatic ring includes 2-norbomane, cycBopentane, cycl ohexane,

cycl ooct ane, cycl odecane, etc. The substituted al kyl includes one having 1
to 12 carbon atons, preferably 1 to 8 carbon atons wherein at | east one
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cyanoal kyl ﬁ!keﬂyhlﬁyl(‘gfmf;ﬁsuahﬁyﬁmbﬁwxhnieﬂ%grcguppmmeﬂmwmmlogbﬁyIangroup, a
cyanopropyl group, a cyanobutyl group, a cyanopentyl group, a cyanohexyl
group ansl aecthpeyméthpk grbulgranwmoxgeﬂxyhlgmuy,ai pmpommhwlgmtp a2-propeaymetydnt hy|
group, a hydroxyethyl group, ﬁdroxypro group, a hydroxybutyl group, a
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group, §o buisaKaARE frohip,H R tHAD-Rlairhiy] xyﬁﬁhtyyguﬂpoaa, etc. The
alicyclic hydrocar n Tresi due |ncludes one havi to 30 carbon atons,
‘preferably 5 to 12 Tirrdikyl gaduprshowntbiyd®y’ may lsq:mtanghtchdlhgd evteramdbiediandl by a
tricyclo[5.2.1.0

includes one having 1 to 12 carbon atoms, preferably 1 to 8 carbon atoms, which is

. specifically exemplified by a methyl group, an ethyl group, an n-propyl group, an
isopropyl group, an n-butyl group, an isobutyl group, a tert-butyl group, a sec-butyl
15 group, an n-pentyl group, an isopentyl group, a neopentyl group, a tert-pentyl group, a
3,3-dimethylbutyl group, a L,1-dimethylbutyl group, a 1-methylpéntyl group, a n-hexyl
group, an isohexyl group, an n-heptyl group, an isoheptyl group, an n-octyl group, an
isooctyl group, a 2-ethylhexyl group, etc.
The alkenyl group may be straight chained or branched and include one
20 having 2 to 12 carbon atoms, preferably 2 to 8 carbon atoms, which is specifically
exemplified by an ethenyl group, a propenyl group, an isopropenyl group, a butenyl
group, an isobutenyl group, a pentenyl group, an isopentenyl group, a hexenyl group, an
isohexenyl group, a heptenyl group, an octenyl group, etc.
The hydroxyalkyl group may be straight chained or branched and includes
25  one having 1 to 12 carbon atoms, preferably 2 to 8 carbon atoms, which is specifically
exemplified by a hydroxyethyl group, a hyd.rléxypropyl group, a hydroxybutyl group, a
- hydroxypentyl group, a hydroxyhéxyl group, a hydroxyheptyl group, a hydroxyoctyl

group, etc.



[err]Tdecahyl group, a dicyclopentenyl group, an adamantyl group, a

. nor bonyl group, an 10 isobornyl group, a 2-nethyl-2-adamantyl group, a
mentyl group, etc. The al kyl group shown by R err] may be strai ght chai ned
or branched and includes one having 1 tad@d2 carbon atons, preferably 1 to 8
carbon atonms, which is specifically exenplified by a nethyl group, an ethyl
group, an n-propyl group, an isopropyl group, an n-butyl group, an isobutyl
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- yl group, an I sofrexyl "group, an n-heptyl group, an i1soheptyl group,

an n-octyl gfabRycaonyb BREpY4 prapPldRycatbotyE pidkibEBtylody@idBonye pfoupdie al kenyl

- group may be straightc hed or” branched and i1 nclude one 20 having 2 to

12 carbon ?dhtsﬁoxﬁﬁﬂfoﬁy Mp,2 liexyRxgearbaiyl gtowppa hegiylokydasbayybgioupea | y
.exenplified by an ethenyl group, a propenyl group, an isopropenyl group, a

- but enyl 5gr cegpylozycartsmiyligrop) a dedsaylpxycaphemybgrphp.canmetadeaylok yeaphonybgrehp.gr oup,
a hexenyl group, an isohexenyl group, a heptenyl group, an octenyl group,

etc. The: hyaltesxguylRyycaghanyp gieup, %%CW}@P‘WY%éQWgEWGP’br anched and

I ncl udes 25 one ggvi ng 1 to 12 carbon atons, preferably 2 to 8 carbon

at oms, whi cgyclohexyaxyqerRonyt SrO8RIHI i fi ed by a hydroxyethyl group, a

ydr oerhexnt - ofoup T BRI AR Brod AREEOSURAR Hainl Gthandbhed
The al kyl o okt i cornovcl i d
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by an eighy| seniphitieaBya HétRyiRzrosp, Rh @iyl SX0%pAdOOPsOpyUERUD, arisspropyl@iapar bony|
.group, a pentyloxycarbonyl group, a hexyl oxycarbonyl group, a
hept yl oxycaahmwbylyl gromppan sobutyl group, a tert-butyl group, a sec-butyl group, an n-pentyl
| group, an isopentyl group, a nedpentyl group, a tert-pentyl group, a 3,3-dimethylbutyl
group, a Ll-dimethylbutyl group, a 1-methylpentyl group, an n-hexyl group, an isohexyl
group, etc. The alkylsilyl group includes preferably a trialkylsilyl group such as a
15  trimethylsilyl group, a triethylsilyl group, a tri-n-propylsilyl group, a triisopropylsilyl
group, a tri-n-butylsilyl group, a tripentylsilyl group, a tri-n-hexylsilyl group and a tert-
butyldimethylsilyl group. |
The alkyl group shown by R* in the general formula [6] may be straight
‘chained or branched and includes one having I to 12 carbon atoms, preferably 1 to 8
20  carbon atoms, which is specifically exemplified by a methyl group, an ethyl group, an
| n-propyl group, an isopropyl group, an n-butyl group, an isobutyl group, a tert-butyl
group, a sec-butyl group, an n-pentyl group, an isopentyl group, a neopentyl group, a
tert-pentyl group, a 3,3-dimethylbutyl group, a 1,1-dimethylbutyl group, a 1-
methylpentyl group, a n-hexyl group, an isohexyl group, an n-heptyl group, an isoheptyl
25  group, an n-octyl group, an isooctyl group, a 2-ethylhexyl group, etc.
The case where R® and R* form together an aliphatic ring includes one where
they form together a ring containing an alkylene chain having 2 to 10 carbon atoms, and

the ring may be monocyclic or polycyclic. The alkylene chain may contain a



5 octyl oxycarbonyl group, a dodecyl oxycarbonyl group, an

 oct adecyl oxycar bonyl group, a tert-butyl oxycarbonyl group, a

2- et hyl hexyl oxycar bonyl group, a cycl ohexyl oxycarbonyl group, etc. The

al kyl group in the alkylsilyl group may bk straight chained or branched and
I nclude a | ower al kyl group having 1 to 6 carbon atons, which is
specifically 10 exenplified by a nethyl group, an ethyl group, an n-propyl
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trialkylsilyl“group such as a trimethylsilyl group, ‘a triethylsilyl
group, a trighyidieQ@poiip; blprdpyléneYRoup ah isopfoplenp gtaupl yit isopropplidene group, a
tri-n-butylsilyl group, a tripentylsilyl group, a tri-n-hexylsilyl group
and a test - batyleteciroms, \d-methylpropydene. grotye agichtylengrgroyp, 82~ dinisthytbropylent n
the general fornula [6] may be straight chained or branched and includes
one havi ng graup, a2-athylbropylene geouppa béxlens| group, a@-Butylo2-ethylnsepylencogrouP-whi ch
Is specifically exenplified by a _nethyl group, . an ethyl grouyp, an n-propyl
group, an i §8sthspyleng YR, a BIPPRUYICRE STOWR: G RMCny e nE SHINP: 9I"ﬂ'§'ﬁ)‘gg‘ff grqup; 4
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1, 1-di et hyl by - : D 3%5%} AfyRihe. '

i sohexyl gr3%ydéﬂﬁb%%%ewg’%ﬁygﬁgﬁ%helﬁe%g%q33‘?oup, pgn n-ocgtrﬁb’
group, 3§ i%@%&b Q otp 4 B BRXYhex31 e Broud) & grolpofCTIR-OICH S, & er 1]
and Rerr] for to’é’g{ehg‘ran%n aFl phatic ?i rgli n%ru esggne where they form
together a Igkdifp SFHCHLOH,AQ-CH)-a grpteof-CHCH,-0:OHCH 2, dta, dfiongwbizh oatons,
and the ring may be nonocyclic or polycyclic. The al kyl ene chai n may
contain a  hating 2 to 4 carbon atoms is preferable.

Among the substituted alkyl or alkenyl group having one or two protected
_hydroxyl groups as substituent shown by R, those shown by the following general

15 formula [7], [8] or [8’] are preferable

B A

—c=C—R* [ —cH,—C—Rz' [8] —culs<%g,; [87]

20 | (wherein R"is a hydrogen atom, R* and R*’are a lower alkyl gfoup having 1 to 4 carbon
atoms and R?’ and R*’ may form together a lower alkylene group having 3 to 4 carbon
atoms and Y and Y’ are a group shown by the formula [9] or the general formula [10]

R5' R4’ |
—CH,CH,— [9] —CH, -fc/,-'—cn2 — 0]

25  in which R* and R> are a hydrogen atom or a lower alkyl group having 1 to 4 carbon

atoms). |
The spacer shown by Z includes one shown by the following general

formula [11].



hydr oXy grbup, or may contain -O group at its optional position in the
chain, or may contain a double bond at its optional position in the main or
side chain. The al kyl ene chain may be strai ght chained or branched and

i ncl udes specifically an ethyl ene group,12a propyl ene group, an isopropyl ene
group, an isopropylidene group, a 5 butylene group, a 2-nethyl propyl ene
group, a pentylene group, a 2,2-dinethyl propyl ene group, a 2-ethyl propyl ene

group, a hexylene group, a 2- b Lene group, an nyl ene -
group, a propenyl ene group, —%’:{? r&‘é)&‘g‘w ra Vi gyl [ gene gr%qg ya group
of - CH err ] (dretdh AL5d ) (vafenl Eych J%ekdegmwm%@%ﬂgeo en atom, A

2- hydr oxypr py ne *group, a ene gr oxypent yl ene
group, a 3- fyfiK Ox¥REEH mh&ma&&wlowwal 1e%e Fmbom{b%xﬂ@mc ga@uUp, a

3- hydr oxyhexyl ehe group, a group of - err]-, a group of

- CH[ er r ] CH @degendestty @br 1,-provided tipg tﬁ‘ 1 WEH[ gy is | Chldeat idasOorietdfeam,rg, GHdndr | -
etc., anong which one having 2 to 4 carbon atons is preferable. Anong the
substltuiedxsajkyl or al kenyl group having one or two protected hydroxyl
groups as substituent shown by R those shown by the foll ow ng general 15
formula [7], [8] orTf{CShYal%mélYﬁWéﬂfémBIQélP["éhlﬁl} map CORFRANAXYSEY &Pm showa

hyd t R2' d | k h l to 4 .b
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having 3 to_4 carbon atons and Y and Y' are a group shown by the forrrula
[9] or the €8H87a| forrrula [10] [err] 25 in which Rerr]'" and Rerr]' are

a hydrogen. atom or -g,l ez%ﬁ sﬁo&ﬁgggggw éﬁ?ml‘.d t&arfch%&ﬁ?@ﬁ:l@aﬁﬁcludgge

spacer shown by Z i ncI l'owm ng general formula [11].
12 10  one having 1 to 20 carbon atoms such as a methylene group, an ethylene group, a

propylene group, a butylene group, a 2-methylpropylene group, a pentylene group, 2,2-
dimethylpropylene group, 2-ethylpropylene group, a hexylene group, a heptylene group,
an octylene group, a 2-ethylhexylene group, a nolylene group, a decylene group, a
cyclopropylene group, a cyclopentylene group, a cyclohexylene group, an

15  adamantanediyl group, a tricyclo[5,2,1,0 **]decanediy! group, a norbornanediyl group, a
methylnorbornanediyl group, an isobornanediyl group and a decalinediyl group, and the
divalent aromatic group includes an o-phenylene group, a m-phenylene group, a p-
phenylene group, a diphenylene group, a p-xylene- @, & ’-diyl group, etc. among which
an alkylene group having 1 to 10 carbon atoms is preferable.

20 The case wherein the divalent hydrocarbon group contains an oxygen group .
includes one wherein 1 or more, preferably 1 to 3 oxygen atoms are contained in the
main chain and/or the side chain of the divalent hydrocarbon group, typical examples of
which are a methoxyethylethylene group, an ethoxyethylethylene group, a
bornyloxyethylethylene group, a norbornyloxyethylethylene group, a

25 mentyloxyethylethylene group, an adamantyloxyethylethylene group, a
methoxyethoxyethylethylene group, an ethoxyethoxyethylethylene group, a
bornyloxyethoxyethylethylene group, a mentyloxyethoxyethylethylene group, a group
of -O-CH,-, a group of —O-CH,-CH,-, a group of -CH,-O-CH,-, a group of -CH,-CH,-



[err] "(whetein Alerr] is a divalent hydrocarbon residue which nmay contain
an oxygen atom Alerr] and A3 are each independently a | ower al kyl ene
group, m p, g and r are each independently O or 1, provided that q is 1
when mis 1, and at least one of m p, dtdnd r 5 is 1.) The divalent
hydr ocar bon group which may contain an oxygen atom shown by Alerr] in the
general fornmula [11] includes an al kyl ene group and a divalent aromatic

group. The al kyl ene group i.ght chain branched, ke CHGMIC and
Tl des 100-Chte hEwRRgY 5 CEb QT 2 890 AL s LR R RO ™ o
et hyl ene gr , .a_bro xg e\ giqup,..a butyl ene group, a 2-nethyl propyl ene
group, a peﬁﬂ?’l’%ﬁé&lgr@u glng) gé‘ﬁﬂ’l ef%%'t hyl propyl ene group, 2-ethyl propyl ene
group, a hexyl ene gﬂx‘é‘i&wexaaIF@P%e)’n%rSgﬁsm\ﬂWy A28ndPAl Mh{ Be s@ightthaiked or

2- et hyl hexyl ene group, a no oup, a decyl ene group, a cycl opropyl ene

group, a cyghRiRatand $itudts @HP having ¥ &) OEaYo1 S0msGuciigs a mothylene grbmppant anedi yl
~group, a tricyclo[5,2,1,0[err]]decanediyl group, a norbomanediyl group, a

net hyl ngr bogthyienké yloups Dpiopylene gronponbutghing growpoaB-meethylpropyteat graagi 1 gr oup,
and thesdival ent aromatic group includes an o-phenyl ene group

, a
m pheny| enepaptyems graup-a HRsimeibnkpropybens, group 2 Phethyiprapyiese grayp a8d3- xy| ene-
[err], [err] '-diyl group, etc. anpong which an al kyl ene group having 1 to
10 carbon akexylenE LIPiPef er abl e. 20 The case wherein the dival ent

hyd b t ai i el | :
oreiorably 1°to 3 ARBERsHE” AR RPN RAIOAL a7 LS

si de chain gf i val drocarbon group, typical exanples of which are
a met hoxyetﬁ)wielpﬁyla%rgpg%ﬁg*' an et hoxyet hyl et hyl ene group, a

bonyl oxyget hyl et hyl ene group, a-@m@MCn&ye't-hyl ethy[gje group, a 25

ment yl oxyet hyl et hyl ene group, ah ada®antyl®xyet hyl et hyl ene group, a

met hoxyet hogyiesiréix in€'t dndl 2 age @ich iniependenati Ocoy &tprovided timt a1tlénst emesofgnoand, p’a

bomyl oxyet hoxyet hyl et hyl ene group, a nentyl oxyet hoxyet hyl et hyl ene group, a

group of -Oar€H)err]-, a group of -O-CHerr]-CHerr]-, a group of

-CH -OCH -, f -CH - -

Lerr] Lerr] 2 rg H‘x%ngmer unig s%roun by tLee glgclve general formula [1a] of the
present invention is one derived from the monomer shown by the above general formula
15 [1].
When the polymer containing the monomer unit shown by the above

general formula [1a] of the present invention is used as an ArF resist material, the
polymer is preferably one containing no aromatic group.

Typical examples thereof are as follows.

0 5 = % o

0CO —CH =C—CHj bco —CH=C—CH,

| CH, CH,3 H;C, C4Hg
- ' N 2 o<

 bco—cuy” e, | bco—cu;” cH,



13 O CHerk]-, a group of -CH err]-CHerr]-OCHerr]-CHerr]-, a group of

+-CH err]-CHerr]-OCH err]-CHerr]-OCH err]- CHerr]-, a group of
-CHerr]-Oderr]Herr]-, etc. The | ower al kyl ene group shown by Alerr] and
Alerr] may be straight chained or branchiel and includes one having 1 to 6
carbon atonms such as a nethylene group, an 5 ethylene group, a propylene
group, a butylene group, a 2-nethyl propyl ene group, a pentyl ene group, a

2, 2-di met hyl propyl ene group, a 2-%ﬁ)ﬁyl ene group and a hexyl ene group.

Anong t he spacer_shown by Z, those y the owi ng general formula

[12] are prefe e. [err] (whereinfm land p' ar ch i ndepe sy 0 or
1, provided t hAt_at | east one of m © p' are 1) he nononer! unit shown
by the above gengogclg ocolatugl t NeeppL esent | oiCH ==On€Hier i ved

fromthe nmononmer shown by the abové general formula 15 [1]. Wen the
pol ymer contai ning the nononer unit shown by the above general formula [I|a]
of the present jnvention is used as an ArF resist material, the polyner is

preferaldy one/coltai ning no aromatic group.. i cal exanpl es thereof are
as follows. 20N2&[err] (?COOtBu
- 0 —CH =C —CH 'o' o
[J =C 3
Cco —cnz)&cnzcnzcn3

1 %Hz (E:(‘) %Hz

2° 3 bco

OCHj;

The production of the monomer shown by the above general formula [1] of
15 the present invention can be conducted as follows.
A compound shown by the general formula [13]
X'
L—OCO —CH —COR2 [13]
Rt
20  (wherein R!, R%, X’ and Z have the same meaning as above) is reacted with an
orthocarboxylic ester in the presence of, if necessary, a suitable solvent in the presence
of an acid catalyst.
The orthocarboxylic ester includes methyl orthoformate, ethyl orthoformate,
methyl orthoacetate, ethyl orthoacetate, etc.
25 * An amount of the orthocarboxylic ester to be used is not specifically limited
and can be suitably selected, and generally 1 to 30 times mole, preferably 1 to 10 times
mole, relative to the compound shown by the general formula [13].

. The acid catalyst includes an organic acid (or its salt) such as camphor



14 [efr] OCH3 The production of the nononer shown by the above general
~formula [1] of 15 the present invention can be conducted as follows. A
conpound shown by the general forrmula [13] [err] 20 (wherein Rerr],
Rlerr], X and Z have the sane neani ng &b above) is reacted with an
orthocarboxylic ester in the presence of, if necessary, a suitable solvent
In the presence of an acid catal yst. The orthocarboxylic ester includes

et hy1 or thol pr el oS Sk S54TH Rt i 201 BARGEI % i Sy

ort hoacet at¥ ester to

be used | s AaRRBhidddl b Ll?/ldo&%h fStidy n%?ﬂyﬁ’x%iglﬁh& a&h,\/su?@he%ﬁdmd%mc

generally T ferab t1nes relative to
the COWOU%@QQ Wis Rid 5t &%ﬂﬁﬁﬁhmfdhudﬂdeabc{arbﬁ]mﬂJ&}ﬁieaﬁétHyle%abd{ﬁplex ncl udes
an organi c acl Its salt) such as carrphor 15 sul fonic acid,

p-t ol uene S(qgl:f @rEtm)aeﬂcd pyridi nium p-tol uene sul fonate, oxalic acid and
pyridi ni um chlor | de; an inorganic acid such as hydrochloric acid, sulfuric
acid ang nitric aciAh athewit of theiadidsaatdlyshés mdtlspcmﬁtrallgﬂirmmdmd camsmtablv be
trifluoride diethylether co nI)I ex (BF3 Et[err]Q), etc

arrlount gf tsetected; andogangtaligt0.1 to mobp%cpmf%@hlyitq 1%9@%&&&%@#1?@&@ abI y be
sel ecte and generally 1ltaq nole % preferably 1 to 10 nole % of the
conpound smﬂwtbﬁée%ﬂ@%‘“l?ﬁ:}f}ul a [13].

The solvent, which is used upon necessity, includes a hydrocarbon such as

toluene, xylene, benzene, cyclohexane, n-hexane and n-octane; a halogenated
10  hydrocarbon such as methyiene chloride, dichloroethane, trichloroethylene, carbon
tetrachloride and chloroform; an ester such as methyl acetate, ethyl acetate, n-butyl
- acetate and methyl propionate; an alcohol such as methanol, ethanol, n-propanol,
isopropanol, n-butanol, isobutanol and tert-butanol; an ether such as dimethylether,
diethylether, diisopropylether, dimethoxyethane, tetrahydrofuran and dioxane, N-

15  methylpyrrolidone; N,N-dimethylformamide, N,N-dimethylacetamide,
dimethylsulfoxide, etc. The solvent may be used alone or in suitable combination
of two or more thereof.

The reaction temperature is not specificélly limited and selected from a
range of generally 0 to 150°C, preferably 20 to 80C.

20 The reaction time is variable depending upon the kind of the compound
shown by the above general formula [13] and concentration and other reaction
conditions and is selected from a range of generally 0.5 to 10 hours.

The monomer shown by the above general formula [1] of the present
invention can also be prepared by the following method. . ‘

25 The compound shown by the above general formula [13] is reacted with a
diol in the presence of, if necessary, a suitable solvent and in the presence of an acid
catalyst.

The diol includes ethylene glycol, propylene glycol, 2,2-dimethylpropane



The sblvent, which is used upon necessity, includes a hydrocarbon such as

- toluene, xylene, benzene, cycl ohexane, n-hexane and n-octane; a hal ogenated
10 hydr ocar bon such as net hyl ene chl oride, dichl oroethane,

trichl oroethyl ene, carbon tetrachl oride #hd chloroform an ester such as
met hyl acetate, ethyl acetate, n-butyl acetate and nmethyl propionate; an

al cohol such as net hanol, ethanol, n-propanol, isopropanol, n-butanol,

I sobut anol an t - but.a et hek. ' d ther
pobutancl Sl PR ARl Giefichs v BBl DR

met hyl pyrrol_i e R y%,;\g @,EE% -

di net hyl sul 1"%’&8{] 6 M%Q&BP?@’A LihdE ve t ﬁnhf ﬁg{é??{\h 1?@122255\;% abl e
combi nat i on 2gfhy iy -Prop#RY foll h%%éhexﬁh@dfo@qcs-bwoﬁﬁaﬁ@ﬂm e i s not
specifically | | m t ed and sefected froma range of generally 0 to 150[err]C,
preferably 20 to 80@&n adtbunt of the diol to Béwsed dsntitably determinesl wmlouakpeexfduependl ng
upon the kind of the conmpound shown by the above general formula and
concent r &t i dimitatidnand selectedfromarangmeli generally d hei20 times mode, preferably 0rl nge of
generally 0.5 to 10 hours. The nononmer shown by the above ﬁneral formul a
[1] of the timsesanele; relative r%meéamp%mwwébas@wrﬂfoma{gﬁ { owi ng net hod.

The C d b th b | |
react ed with a diol g‘lEJ‘ @"‘%{]O'svgﬁlﬁ scﬁneorgz]m?%gg é]rae#%altgo atsg ngirol vent

d h f
propyl ene. gSyRoRC 490 4 g R pitafiE sdichis oyl ool 268 HARRa! B Bt Yool
‘1, 4-butane gl o sucﬁzihgﬁilﬂ)ra?@mgé]d@%{ﬂfuﬁé REQRHA BRG lpﬁbﬁ@éﬂld neopentyl glycol,

1, 6- hexane hexane di o triethylene glycol,

3_— b:Jt yl 10 2ethyl -1, _3Aﬁraﬁmﬁﬂ€oﬂh@hc1d tatdlysy el RhRud esutthlily deterdiney elitloaxane
lol, etc.

specific limitation and selected from a range of generally 0.1 to 20 mole%, preferably 1
to 10 mole% of the compound shown by the general formula [13].
The solvent, which is used upon necessity, includes a hydrocarbon such as
toluene, xylene, benzene, cyclohexane, n-hexane and n-octane; a halogenated
15  hydrocarbon such as methylene chloride, dichloroethane,'trichléroethylene, carbon
tetrachloride and chloroform; an ester such as methyl acetate, ethyl acetate, n-butyl
acetate and methyl propionate; an ether such as dimethylether, diethylether,
diisopropylether, dimethoxyethane, tetrahydrofuran and dioxane; N-methylpyrrolidone,
N,N-dimethylformamide, N,N-dimethylacetamide, dimethylsulfoxide, etc. The
20 solvent may be used alone or in suitable combination of two or more thereof.
Among those solvents, preferable examples are those which can form an
azeotropic mixture with water and thus can remove water. from the reaction system.
The reaction temperature is not specifically limited and selected from a
range of generally 0 to 150°C, preferably 20 to 130C. |
25 The reaction time is variable depending upon the kind of the compound
shown by the above general formula [13] and éoncentration and other reaction -
conditions and is selected from a range of generally 0.5 to 48 hours.

The treatment after the reaction in the above two methods can be conducted



An anbunt of the diol to be used is suitably determ ned without specific 5
limtation and selected froma range of generally 1 to 20 tinmes nole,
preferably 3 to 10 tinmes nole, relative to the conpound shown by the

general fornmula [13]. The acid catal yst 1/hcludes an organic acid (or its
salt) such as canphor sulfonic acid, p-toluene sulfonic acid and pyridinium
p-tol uene sulfonate; an inorganic acid such as hydrochloric acid, sulfuric
acid and phosphgric acid. 10 '

. An_anou of the id cat,al yst to
be used is awPrding o ykreynmathed e fardsinsysed i ¢ | rﬁ“i‘&‘éff‘“’égﬁ%g%hﬁeect ed
froma range of generall to 20 nol e% ., pref t 9 t he
conpound s h%WrYe t&?n?rﬁié%&@ﬁ]@&éfo?tﬁlpﬁ‘g f‘%ovffﬁi’ bQ ?Hgafs’gﬁql\ll/) t{,er(f Ee’d tgvﬁ &’glrﬁésr ﬁéesi(gl‘g upon
necessity, [ngk . g‘;}ﬁﬁ“ t poER
cycl ohexanel,'eg(%t-Il exgﬁgmg)réghng%ﬂg?gﬁlg? s abgg(glrll!gt gmlﬁébéhaﬁgg?rgcar bgﬁo‘gﬂch as
met hyl ene CB* fHel bBve Sreldl T5RRI1E P3G mdy doekik) srai &l RMRbjecrbl® thetrkr achl ori de
and chlorofornm an eSter such as frethyl acétate, ethyl acetate, n-butyl
acet at e sandreaBfidtytep hftdt parificationcdndfir Reparatioh byeextaictie, hydredtailization or other
di et hyl et her, diisopropyl et her, di nethoxyethane, tetrahydrofuran and
di oxane; N- smtabld myansol i done, N, N-di net hyl f or mam de, N, N-di net hyl acet am de,
di net hyl sul f oxi de, etc. The 20 solvent may be_ used al gne or in suitable
conbi nation of two A thespmpowrd sown bytbe abeveseacrabioymylal 13 acpmmpsrially

exanpl es are those which can fg%m n azeotf“%ﬂi c mxture with water and thus
can rempove ABPlerqns or ORe Prepared by knowndngthadean beusedyy  enperature is not

specifically limt and sel ec (o] . Of. : Vjég,err C
preferably 20 to 13@&6 %m&narﬁe?%fh{e Lﬁ%n{@ggﬁo&ﬁs? ﬁ%&ﬁlk?/ﬁé?}l?&e i ]_

dependijg. u t | %Fglpfﬂ 2 formul a
[ 13] 'angpco%%gﬁtérﬂgﬁ(%%dr? d%}t}ﬁ‘elfe r ac??%’?\mé%hl t Ftcr)ﬁr}gmg%gﬁiﬁshg?g?gﬁ ed froma

range of gepRemtion, which &s@bthned®y aay of ki dboeehidRtibnedthethods) withanallkyisilyl n t he
above two net hods can be conduct ed :

halide in a suitable solvent, if necessary, in the presence of a basic catalyst.

The alkylsilyl halide includes chlorotrimethylsilane, chlorotriethylsilane,
chlorodimethylethylilane, chlorotripropylsilane, chlorotriisopropylsilane,

15 chlorotributylsilane, chlorotrihexylsilane, butyl chlorodimethylsilane, etc.

An amount of the alkylsilyl halide to be used is suitably determined without
specific limitation and selected from a range of generally 1 to 20 times mole, preferably 1
to 5 times mole, to the compound containing no alkylsilyl group, shown by the general
formula [1].

20 The basic catalyst includes an organic amine such as triethylamine,
diisopropylethylamine, N,N-dimethylaniline, piperidine, pyridine, 4-
dimethylaminopyridine, 1,5-diazabicyclo[4.3.0]non-5-ene, 1,8-diazabicyclo[5.4.0]undec-
7-ene, tri-n-butylamine and N-methylmorpholine; a metal hydride such as sodium
hydride; a basic alkaline metal compound such as n-butyl lithiﬁm and tert-butyl

25 lithiuni, etc.

An amount of the basic catalyst to be used is suitably determined without
specific limitation and selected from a range of generally 0.1 to 20 times mole,

preferably 1 to 5 times mole, relative to the compound containing no alkylsilyl group,



17. atcording to a known nethod so far being used. The nmononer shown by
t he above general formula [1] obtai ned above can be directly subjected to a
pol ymeri zation reaction w thout purification and/or separation (nanely,
non-react ed conpound shown by the above igneral fornula [13] may coexist),
or it .can be subjected to the next 5 reaction step after purification
and/ or separation by extraction, recrystallization or other suitable neans.
As the conmpound shown by .the abpve general forrmula [13], a comrercially
avai | abl e oHewaEbY, %gﬁFEﬂéPﬁﬂﬁﬁﬁﬁa known met hod can be used. Wen the

o prepdpelpy) od |
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chlorotrinet’hyl silane, chlordtriethylsilane, chlorodinethylethylilane,

chl or ot 15 prepydiodided chivrofopm an esgrsagly hsinkthwbacetabe, ethyhhcatate n-butyy/ | si | ane,

chlorotri hexyl silane, butyl chlorodinethylsilane, etc. An amount of the

al kyl si |yl dvatateland methyl! propivnats; ansthertsiugh aediarethetheiliethyiatherpeci fi ¢

limtation and selected froma range of generally 1 to 20 t'hmes qlle,_

pref er abl y diisopropyletheslimsthoxysthanentetrabygsefmn 19X4Tent) TRef &IPWEE 0z}
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1, 5-di azabi W‘éﬁnémyg% (.’J% %%%lgg?grnlg%ﬁﬁ%lg% glgrggégtll%c o[ 54@5%‘1]88%%- 7-ene,
tri-n-bigylamne a B8R Yerur RG] is A6t spacifiehin) imited hatbselttdt f6ma0di um
hydr i dgf;g a basic alr)%g:}%ne rretngllgrcorrﬁound pguch g&;s n-butyl Iithium and
tert-butyl gage bf kébetilly (2oC15078) pa¢fetably 20 tot80Chasi ¢ catal yst to be used is
suitably determ ned without specific limtation and selected froma range
of generally 0.1 t h2Gesdtiop sinmenis gariable depending upon the kind of the compound

containing no alkylsilyl group, shown by the abdve general formula [1] and
concentration and other reaction conditions and is selected from a range of generally 0.5
15  to 48 hours.

The treatment after the reaction in the above method can be conducted
according to a known method so far beingused. = The monomer shown by the
above general formula [1] containing an alkylsilyl group obtained above can be difectly
subjected to a polymerization reaction without purification and/or separation (namely,

20 non-reacted compound shown by the above general formula [13] may coexist), or it can
be subjected to the next reaction step after purification and/or separation by extraction,
recrystallization or other suitable means.

The polymer of the present invention which contains as a constituent unit a
monomer unit shown by the above general formula [1a] of the present invention

25 includes one containing as the constituent unit at least one kind of the monomer unit of
the present invention, and one containing as the constituent unit at least one kind of the
monomer unit of the present invention and another kind of a monomer unit than that of

the present invention (hereinafter abbreviated as “another monomer unit”).



prefetably*1 to 5 tinmes nole, relative to the conpound containing no

al kyl silyl group, 18 shown by the general fornmula [1]. The solvent,

whi ch i s used upon necessity, includes a hydrocarbon such as tol uene,

. xyl ene, benzene, cycl ohexane, n-hexane d@fl n-octane; a hal ogenat ed .
hydr ocar bon such as net hyl ene chl oride, dichloroethane, trichloroethylene,
carbon 5 tetrachloride and chl orof orm an ester such as nethyl acetate,

et hyl acetate, tat e and neth nat as

di met hyl et her . di eﬂ{’i%l anqiher mopomer yp pgﬁ( bl pie qﬂ’ong?q@ﬁég Bl

t et rahydr of ur N- net hyl pyrroli done, N, N—d| met hyl f or mam de,
N, N-di net h {l][ 32\9@%83?%& hyl sul f oxi de, et C. The sol vent may be used

al one or in suitable conbination of gewo re thereof. 10 The
reaction tenperature is not specif|dall 34 I| Ited and sel ected froma range
of generally 0 to 150[err]C, prefefg cﬁ o 80[ e[r4af. The reaction tine
I's vari abl e dependi ng upon the ki nfd of t onpound cont ai ni ng no

al kyl si lsyl group, shown by the aboy szal formula [1] and concentration
and other reaction conditions and ts selljected froma range of generally 0.5
15 to 48 hours. The treatnent after th81r3eact|on in the above nethod can
be conducted according to a known nmetho o far %3{‘}?% used The nonomner

shown by t Havherin &’ iehbydipgsmnaAtony %11°P”f}' 3??(‘91“331 yF2gr oup

bt d be d t b d t t

ot hout - pur iR T P Al Db %t&%é‘?‘?po%gmé‘%rg%c{ggcc'o?rgound
shown by the, flﬁ;?y(?a lﬂﬁ@?ég% IQ?B l ﬁmis Qﬂ r}atoﬂlraléwéif%ﬂ(yll)gro

subj ect ed tB €’ nex pur| t| on and/or sépar atpl on by

extractjigon, o Ef66Ry lghddp), & hik ?ﬁx?&mﬁﬁﬂﬁ@r&ﬁ'&@bﬂa&g@ﬁm Rfisapalkyleae of the

present invention which confains as constituent unit a
group which may contain a double bond, or a direct bond, R%is a hydrogen atom, an

alkyl group, a haloalkyl group, an aryl group which may have a substituent, an aliphatic
heterocyclic group, an aromatic heterocyclic group, a halogen atom, an
alkyloxycarbonyl group, an aralkyloxycarbonyl group, a hydroxyalkyloxycarbonyl

15  group, an aryloxycarbonyl group, an acyloxy group, a cyano group, a carboxyl group, a
formyl group, an amino group, a sulfonic acid residue, a carbamoyl group or a hydroxy
group, and R and R may form together a group of -CO-Q-CO- {Qis O or N-R™.
[R™ is a hydrogen atom, a lower alkyl group or a phenyl group]}).

@
20 Réo\nzl [15a]

(wherein G’ is an aliphatic cyclic hydrocarbon residue, and R and R* are each
independently a hydrogen atom, an alkyl group, a group having hydrophilicity or an
alkyloxycarbonyl group, and R* and R* may form togéther a dicarboximido group (-
CO-NH-CO-)). |
25 | Among the group shown by the general formula [14a], those shown by
the general formula [16] are preferable.
CH—CH

I I
R10 RI13 [16]
b 4



nmononer uni t. shown by the above general fornula [la] of the present
~invention 25 includes one containing as the constituent unit at |east one
kind of the nononmer unit of the present invention, and one containing as
the constituent unit at |east one kind &0 the nmononer unit of the present

I nvention and anot her kind of a nmononmer unit than that of the present

I nvention (hereinafter abbreviated as "anot her nononer unit"). 19 The

ranother opomere Ak forklE) (187 ReP 1 R el a pRhupEit- R BEEEL 2 i ™! 2

is a hydrogen;aom:a J I en atom Rerr] is a
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or a direct bond, %{[err] Is a hydrogen atom an al kyl grqup, a hal oal kyl
group, an aryl p Bl ch may hav ub® t uent, ' 30c

het er ocyclic aromati ¢ heygls I.¢. group, Atom an

al kyl oxycar bon Rhn aral kyl Hé} gr oup, "

hydr oxyal kyl oxyg&ar ponyl 15 roup ét yl oxyc réﬁonyl , an a aoxy
group, a cyano grodb, a caUt?gxyl group, a formﬁ group, an am no g#b up, a

| f oni ' ' - b I hyd , d
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[err] (wherein G is an’a |pp atic cy resi due,

and R efg ] @i 2336Hdn? FARIAGRR bY YheSpeR¥Al RERM12A195) orfinaédkftbmEhe bémpdurdr oup
havi ng hydrophilicity or an

shown by the above general formula [13]

a

x —
%—OCO —CH —COR?2

Rt

15  (wherein R!, R? X and Z have the same meaning as above).

[13a]

The halogen atom shown by R®, R', R" and R"in the general formula [14a]
includes fluorine, chlorine, bromine and iodine.
The lower alkyl group shown by R®, R™, and R" may be straight chained or
branched and includes one having 1 to 6 carbon atoms such as a methyl group, an ethyl
20  group, an n-propyl group, an isopropyl group, an n-butyl group, an isobutyl group, a
tert-butyl group, a sec-butyl group, an n-pentyl group, an isopentyl group, a neopentyl
group, a tert-pentyl group, a 3,3-dimethylbutyl group, a 1,I-dimethylbutyl group, a 1-
methylpentyl group, an n-hexyl group and an isohexyl group.
The alkyloxycarbonyl group shown by R™, R" and R® may be straight
25 chained,branched or cyclic and further it may contain a double bond. The straight
chained or branched alkyloxycarbonyl group includes one having 2 to 19 carbon atoms
such as a methyloxycarbonyl group, an ethyloxycarbonyl group, a propyloxycarbonyl

group, a butyloxycarbonyl group, a pentyloxycarbonyl group, a hexyloxycarbonyl



al kyl bxycaf bonyl group, and Rerr] and Rlerr] may formtogether a

di carboxi mdo group (- CONHCO)). 25 Anong the group
shown by the general fornula [14a], those shown by the general fornula [16]
are preferable. [err] 20 (in the gen&mnl fornula [16], R err] and R err]

formtogether a group of -COQCO {Qis O or NRerr] [Rerr] is a
hydr ogen atomor a |ower al kyl group]}). Anpong the group shown by the
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Rlerr] and Rerr] in the general fornula [14a] includes fluorine, chlorine,
br oni ne &nda mmtonyclicHr@olyeyelic auelapt ingledes analigrclisyalylesycarboryleredp and
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~ bicyclo[2.2.2]octyloxycarbonyl group, a mentyloxycarbonyl group, an

- 10  isobornyloxycarbonyl group, etc.

The alkyl group shown by R" may be straight chained, branched or cyclic
and includes one having 1 to 20 cérbon atoms such as a methyl group, an ethyl group, an
n-propyl group, an isopropyl group, an n-butyl group, an isobutyl group, a tert-butyl
group, a sec-butyl group, an n-pentyl group, an isopentyl group, a neopentyl group, a

15 tert-pentyl group, a 3,3-dimethylbutyl group, a l,l—dimethylbﬁtyl group, a l-methylpentyl
group, an n-hexyl group, an isohexyl group, an n-heptyl group, an octyl group, a nonyl
group, a decyl group, an undecyl group, a dodecyl group, 2 hexadecy! group, an
os_:ta_decyl group, 2-ethylhexyl group, a cyclopropyl group, a cyclopentyl group and a
cyclohexyl group.

20 The haloalkyl group include one having I to 20 carbon atoms wherein the
above alkyl group is halogenated (fluorinated, chlorinated, brominated or iodinated)
such as a chloromethyl group, a bromomethyl group, a trifluoromethyl group, a 2-
chloroethyl group, a 3-chloropropy! group, a 3-bromopropyl group, a 3,3,3-
trifluoropropyl group, a 2-perfluorooctylethyl group, a perfluorooctyl group, a 1-

25  chlorodecyl group, and a l-chlordoctadecyl group.

The aryl group in the aryl group which may have a substituent includes one

having 6 to 20 carbon atoms such as a phenyl group, a tolyl group, a xylyl group, a

naphthyl group, an anthryl group, 4-ethylphneyl group, and 4-vinylphenyl group, and



met hyl pentyl group, an n-hexyl group and an isohexyl group. The

- al kyl oxycar bonyl group shown by R err], Rerr] and R err] nmay be straight
25 chai ned, branched or cyclic and further it may contain a doubl e bond.
The straight chained or branched al kyl oX2ar bonyl group includes one having
2 to 19 carbon atons such as a nethyl oxycarbonyl group, an ethyl oxycarbonyl
group, a propyl oxycarbonyl group, a butyl oxycarbonyl group, a

pent yl oxycar bonyl. group, .a hexyl oxycar bonyl 21, ar
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and the group includes one containing | to 3 heteroatoms such as a nitrogen atom, an

)

oxygen atom and a sulfur atom, typical examples of which are a pyridyl group, an
imidazolyl group, a thiazolyl group, a furanyl group and a pyranyl group.
15 The aralkyloxycarbonyl group includes one having 8 to 20 carbon atoms
such as a benzyloxycarbony! group and a phenethyloxycarbonyl group.
The acyloxy grdup includes one having 2 to 18 carbon atoms which is
derived from a carboxylic acid, such as an acetyloxy group, a propionyloxy group, a
butylyloxy group, a pentanoyloxy group, a hexanoyloxy group, a heptanoyloxy group,
20 an octanoyloxy group, a lauroyloxy group, a stearoyloxy group and a benzoyloxy group.
The hydroxyalkyloxycarbonyl group includes one having 2 to 19carbon
atoms wherein a hydrogen ﬁtom of the above mentioned alkyloxycarbonyl group is
substituted with a hydroxy group, such as a hydroxymethyloxycarbonyl group, a
hydroxyethyloxycarbonyl group, a hydroxypropyloxycarbony! group, a
25  hydroxybutyloxycarbonyl group, a hydroxypentyloxycarbonyl group, a
hydroxyhexyloxycarbonyl group, a hydroxyheptyloxycarbonyl group, a
hydroxyoctyloxycarbonyl group, a hydroxydodecyloxycarbonyl group and a

hydroxyoctadecyloxycarbonyl group.



cycl ohexyl* group. 20 The hal oal kyl group include one having 1 to
- 20 carbon atons wherein the above al kyl group is hal ogenated (fluori nated,
chlorinated, brom nated or iodinated) such as a chl oromethyl group, a
bromomet hyl group, a trifluoronethyl grd@®, a 2- chloroethyl group, a
3-chl oropropyl group, a 3-bronopropyl group, a 3,3,3- trifluoropropyl
group, a 2-perfluorooctylethyl group, a perfluorooctyl group, a 1- 25

chl orodecyl group, - . . i,o the
aryl group which @%&@8@@3@3@ %@%@m&%%%@%@%]g?iﬁg&gﬁp @ng car bon
atoms such Exhth Qi h PBUy1 Broti aidl a AhpiHRyloRydARIIAY Y|
group, an aﬁtéf]e?@l‘{wgroﬁ,gg’ -etﬁ%ﬁplﬁnzl)br%rou ,Eran 4-3i n‘?fig’égnw grgup, and
22 the subsgihpient includes an al koxy group having | to 6 carbon atons such
as a methoxy group, an ethoxy group, a propoxy group, a butoxy group, a
pentyl oxy group andhe a_ﬂqkq_decg;nyupgwhichmagr_dmatadxgedoxﬂﬂohmmmiomym‘umaiyrbez
chlorine, brom nehandcbl odi n(?hfadagag aaggm nohgr_oulp. 1?0 o Thehéypl cal
exanpl e$ ofsttaight ghinedyerhrpndhed and includes oné having 1 to 10 earkion stemssndsheny |
group, a 4-chl orophenyl group, a 4-am nopheny|  group, and g?&ll Lke As the
al'i phati c hgreup eeRtaining adouhls bond ingludesangican@ming.lar mete pFFkerallRbio and t he

group includes on n{ ainin tq 3 heteroatons such.as a.nitrogen atom
an oxygen aP8H g.{ﬁ%rai)?% Lﬁ“rﬂﬁm‘%{%fﬁﬁn% ghibe i?m’é@ﬁf) f“éwplﬁﬁ’%m&:@ og?he

pyrrolidinyls 2- group, a piperidino group, a norpholino group, and
the |iKke. ,@kﬁﬁlg@grroéﬁhtic het erocyclic group, 5- or 6-nenbered ones are

preferable, and thQ"hWtﬁH@aﬂeﬁEthﬂ?&e?éb?aF@J‘fn@ih@ieﬂQ Fﬂoxip?ar?*etﬁ?!eﬁé gRp® such
as a nitrogen atom an oxygen atomand a sul fur atom typical exanples of

}Nhi ch ajee aprﬁiﬁl'bﬂélgl’oﬁthHJﬁlt?'laﬁe foug pa Dnydthylpropplena gionp Az péntyleas gropp,
uranyl group and a pyranyl group.
2,2-dimethylpropylene group, a 2-ethylpropylene group, a hexylene group, a heptylene
group, an octylene group, a 2-ethylhexy1ene group, a nonylehe group, a decylene group,
an ethenylene group, a propenylene group, a butenylene group, a pentenylene group, a
hexenylene group and a butadienylene groﬁp .

15 The lower alkyl group shown by R™ in Q in the group of -CO-Q-CO-
formed by binding R" and R™in the general formula [14a] may be straight chained,
branched or cyclic and include one having 1 to 6 carbon atoms, which is specifically
exemplified by a methyl group, an ethyl group, an n-propyl group, an isopropyl group,
an n-butyl group, an isobutyl group, a tert-butyl group, a sec-butyl group, an n-pentyl

20  group, an isopentyl group, a neopentyl group, a tert-pentyl group, a 3,3-dimethylbutyl
group, a 1,1-dimethylbutyl group, 1-methylpentyl group, an n-hexyl group, an isohexyl
group, a cyclopropyl group, a cyclopentyl group, a cyclohexyl group, etc.

The monomer unit shown by the general formula [14a] is originated from a

monomer shown by the general formula [14]

25 R10 R11
|
R9—C =C —R12 —R13 [14]

(wherein R’ to R™ have the same meaning as above).

The typical examples of the monomer are ethylenically unsaturated aromatic



15 *  The aral kyl oxycarbonyl group includes one having 8 to 20

- carbon atons such as a benzyl oxycarbonyl group and a phenet hyl oxycar bonyl
group. The acyl oxy group includes one having 2 to 18 carbon atonms which is
derived froma carboxylic acid, such as 2k acetyl oxy group, a propionyl oxy
group, a butylyloxy group, a pentanoyl oxy group, a hexanoyl oxy group, a
hept anoyl oxy group, 20 an octanoyl oxy group, a |auroyloxy group, a

st ear o1 0xyy o QUG s TEN tn HMHPonch S AL GIRNESL DOy | 0 0up

: _ e
i ncl udes on ar bon at on erein a atom of the

above nenti ' bt ' i ,
gggg@nﬂg%y ngﬁﬁéﬁg yaga AR yIBersdhS el PEsiets hiviRg BYslp@xy group

such as a h oxy group, a hydroxyet hyl oxycar bonyl group,

a hydr oxypr gipbatwas sBEHS vityl Foinaté, vyl abatdieO¥inbLiprsbioxye and isoptopgnyup, a

hydr oxypent yl oxycar bonyl group, a hydroxyhexyl oxycarbonyl group, a

 hydr oxyhept ydeeats;datdgenycbntginingrethyleingaliyounsatirated ggropoinds havigg 3ue 20 garbon
hydr oxydodecyl oxycar bonyl group and a hydroxyoct adecyl oxycarbonyl group.

23 The &yl mmau@ommﬂrd)&mdenvhmeG loridg,vinyfidene dueBdes ar bon at ons as

pref erabl e exanpl es, such as a phenyl oxycayr honyl

Bapgt hﬁl oxy@HﬁﬂB‘Pf?Ftth%ﬁ‘éd tFF5¥éC1!iPll?9 LF&C' r:BﬂﬁmﬁPH)g‘lr‘F?u atg‘gFﬁ’a‘é‘?’W“éE agidspl e
ond shown ) t,rai . ' b ; .

one having Baving 519 20, Ftor SoB sS LA AV ic T Byt i, JECorfE i eSS

i nc ne .caqnt ai-ni ) ) | . B . X

s Goubr o bofcid KR b8, crobhid RAE citflcBA ety ihesadofichcid DI Idbeec D 1 O

group. The 41¥nh&at a8iMARRVEYIBALHie AkidRESRchPofTRdsE MERID ha¥HRUR thefOrh bRl SHch
group,. a 10 “propyl ene group, a butylene group, a 2-nethyl propyl ene group,

a pent yieneagunoalRali Metal salt (e.g. a sodium salt or a potassium salt), an ammonium salt or the

ni

like); ethylenically unsaturated carboxylic acid esters having 4 to 20 carbon atoms such
as methyl methacrylate, ethyl methacrylate, propyl methacrylate, butyl methacrylate, 2-
ethylhexyl methacrylate, lauryl methacrylate, stearyl methacrylate, vinyl methacrylate,
allyl methacyrlate, phenyl methacrylate, benzyl methacrylate, adamantyl methacrylate,

15 tricyclodecanyl methacrylate, mentyl methacrylate, norbornyl methacrylate, isobomyl_
methacrylate, methyl acrylate, ethyl acrylate, butyl ;crylate, 2-ethylhexyl acrylate,
lauryl acrylate, stearyl acrylate, vinyl acrylate, adamantyl acrylate, tricyclodecanyl
acrylate, mentyl acrylate, norbornyl acrylate, isobornyl acrylate, dimethyl itaconate,
diethyl itaconate, dimethyl maleate, diethyl maleate, dimethyl fumarate, diethyl

20 fumarate, methyl crotonate, ethyl crotonate, vinyl crotonate, dimethyl citraconate,
diethyl citraconate, dimethyl mesaconate, diethyl mesaconate, methyl 3-buteoate, 2-
hydroxyethyl methacrylate, 3-hydroxypropyl methacrylate, 2-hydroxypropyl
methacrylate, 2-hydroxyethyl acrylate, 3-hydroxypropyl acrylate and 2-hydroxypropyl
acrylate; cyéno-containing ethylenically unsaturated compounds having 3 to 20 carbon

25  atoms such as acrylonitrile, methacrylonitrile and allyl cyanide; ethylenically
unsaturated amide compounds having 3 to 20 carbon atoms such as acrylamide,
methacrylamide and maleimide; ethylenically unsaturated aldehydes having 31020

carbon atoms such as acrolein and croton aldehyde; ethylenically unsaturated sulfonic



2, 2-di net byl propyl ene group, a 2-ethyl propyl ene group, a hexyl ene group, a
- heptyl ene group, an octyl ene group, a 2-ethyl hexyl ene group, a nonyl ene
group, a decyl ene group, an ethenyl ene group, a propenyl ene group, a

but enyl ene group, a pentenyl ene group, ®fexenyl ene group and a

but adi enyl ene group. 15 The | ower al kyl group shown by Rlerr] in
Qin tlhefgroulp of -COQCO forned by binding Rerr] and R err]in the
general formy 14 be straight chaine branched, or | c and

i ncl ude oneaﬂgﬁ%%&ﬁ fogﬁ%caéﬁqrb%tﬂmﬁg%‘h‘s?s AR %‘ﬁfqnéc %cb‘i%rf oy f%%%(n(eérrpl i fied
by a nethyl _gf . N, - , | r roup,
an n-butyl ﬂ'g'ﬁ)%&)acé%&ag%gﬁh?gag:?(%unﬁ%n%ﬁngp?%cglraoslélri’o%)g,gx%ﬁ g’c@bpa\ruﬂf%} gr gup,-
an n-pentyl g.%%l slf $HeR as SMibAARTHY botdéshR sal); %?Iéﬁf&bﬂr ufiafitited alipidtic- pent y!
group, a 3,3-dinethyl butyl group, a 1, 1-dinmethylbutyl” group, 1-nethyl pentyl
group, an natifey hawin®2tc 20.6arb6R Bdxsl sugh asinylamiycandllyfaningjrethybenically

cycl opentyl group, a cycl ohexyl group, etc. The nononer unit shown by the
gener al § or oasauritéd alomaticamingsrtayving & to@t carbonratomes suwhe@sinylaniling; gener al
fornula [14] 25 [err] (wherein Rlerr] to Rerr] have the_sane neaning as
above) . Theethylehically unsatysated aliphatis deieocyelic amings Bevipg &0 4@ rarporAlmsur at ed

- ti 24 hyd b havi .20 . ,
zlr Egzh:yfz ypehes ﬁ?i%@%ﬂ%ﬁE%Q%@?qaﬁaié?ﬁ%9;&%@%&@@%&3%%@3@% _F]Z;nle
_ sters havi ng .3 t.0 rhon at o .V, . ,
Zfﬁt ?zﬁi, C\; : g;rrogy%lgiarglmsehagm ?Cg)o%f%tgq{wq&gg g&?@t%%’“ﬁ’éf %lrgdélfrl\e?%:on 'gi n?”ngy i
y b%g@ﬁ%e?%@ﬂlgﬁ@ﬁ%ﬁ%@rﬁw h{/&?kluﬁs B&1§$3 Q@Qfg gil‘bén atofsQUEh §§C as

vinyl chlori ene uori de,
tet Laf '_%b_)r Oﬁlyhlgi&ﬂﬁ HAErb91 A186HU1 QtRAERVAIRisaRidivd sitn6RIHaying /80 20caited
carboxylic acids

atoms such as 4-vinylphenol; and diene type compounds having 4 to 20 carbon atoms

such as butadiene and isoprene.
The monomer unit shown by the general formula [15a] is originated from a
monomer shown by the general formula [15].
15
Ré 0\R21 [15]
(wherein G is an cyclic hydrocarbon residue containing a polymerizable double bond,
and R* and R* have the same meaning as above).
The cyclic hydrocarbdn residue shown By G’ in the general formula [15a] is
20 originated from the cyclic hydrocarbon residue containing a polymerizable double bond
shown by G in the general formula [15], and the cyclic hydrocarbon containing a
polymerizable double bond may be monocyclic or polycyclic and includes a cyclic
“hydrocarbon containing a polymerizable double bond having 6 to 12 carbon atoms,

which is specifically exemplified, as preferable examples, by the followings.

R

25



having 3 t'o 20 carbon atonms such as acrylic acid, nmethacrylic acid,
Itaconic acid, maleic acid, fumaric acid, crotonic acid, citraconic acid,
mesaconi ¢ acid, vinylacetic acid, allylacetic acid and vinyl benzoic acid
(each of these acids may be in the form26salt such 10 as an alkali neta
salt (e.g. a sodiumsalt or a potassiumsalt), an amonium salt or the
like); ethylenically unsaturated carboxylic acid esters having 4 to 20

carbon atons such as net nmet hacryl ate, ethyl nethacrylate, propyl
nmet hacryl ate, butyl neth ate, 2- ethyl | nethacryl ate, Fayryl
nmet hacryl ate, stearyl net rylate, vinyl acrylate, allyl @pacyrl ate,
phenyl nethacryl ate, ben net hacryl ate, adarmantyl nethacryl ate, 15

tricycl odecanyl nethacrylakte, nentyl nethacrylate, norbornyl methacrylate,

I sobornyl nethacrylate, nethyl acrylate, ethyl acrylate, butyl acrylate,
2-et hyl hexyl acryl arlmalkﬁuxydarmyygifreﬁpsh@ﬁmay R and R/ intthe getierallformmulyd at e,
adamantyl acrylate, tricyclodecanyl acrylate, nentyl acrylate, norbornyl
acryl ate5 i fifjandjl5adomaylbatsaaighi chairdedlor btamcherhans incliudesarie havimg@iate,

di met hyl nul eate, diethyl maleate, dinet _htyl fumarate, diethyl 20 fumarate,
net hyl ~ cr ot carheratomshyhichivspsaidically examplifiedyonmethyloxyeasborpl grqups 8t onat e,
di ethyl citraconate, di nethyl

nmes; conabe, di et hgg saco aﬁé, met hyl
3- but eoat e, CAYIQYEATBIRM EFRMP: ?TE’EQPXE?WF%{ eyl Eropp, # SRYIRRIGIIPOR SRRy &1 at e,
2- hydr oxypropyl, net hacryl at e, 2-hydr ox vl _acryl - é}f yl
acryl ate anag’}éylﬁif&‘?agéw syP: %ﬁw’)’%yg?@@ 2 dra}%ﬁgﬁxh’ ?drjl‘ g gaerp% l%?fly é?ﬁy
unsat ur at ed uipJa ferf-Gut By 8toup, lefifhexyicklyditbonyl group,
acrylonitri P‘g&mr%gﬁg@)}}%dﬁf arllﬁiﬂte aﬁ%xgﬁry c%gbﬁpae; t yVenlycaI I yy group
“unsat ur gg edegm de conpounds having 3 to 20 carbon atons such as acryl am de,
met hacryl am de and nel ei m de; ethylenically unsaturated al dehydes having 3
to 20 carbon at ons Ehecgrons haxinghydrophilicitycincludes ahyidroyykdkylexyeatbonygrop,
unsaturated sul fonic 25 acids having 2 to 20 carbon atonms such as
vi nyl sul f onaecyans gtouma formylgroum adydeoxy groum adydoxyalksbgrnupa qapoxdl aci ds
may be in the formof a salt, for exanple, an al kali
Y ! group, a carboxyalkyl group, a carbz)i(mo 1 group, a group Iof -CH,0COCH,COCH;, a
group of -CH,0COCH,COC,H;, a dicarboxyimido group (-CO-NH-CO-) formed by
15 - binding R® and R* with each other, etc.
The hydroxyalkyloxycarbonyl group includes one having 3 to 9 carbon
atoms in which the hydrogen atom of the above alkyloxycarbonyl group is substituted
by a hydroxy group, which is specifically exemplified by a hydroxyethyloxycarbonyl
group, a hydroxypropyloxycarbonyl group, a hydroxybutyloxycarbonyl group, a
20  hydroxypentyloxycarbonyl group, a hydroxyhexyloxycarbonyl group, a
hydroxyheptyloxycarbonyl group, a hydroxyoctyloxycarbonyl group, etc.
The hydroxyalkyl group may be straight chained or branched and includes
one having 1 to 8 carbon atoms, which is specifically exemplified by a hydroxymethyl
group, a hydroxyethyl group, a hydroxypropy!l group, a hydroxybutyl group, a
25  hydroxypentyl group, a hydroxyhexyl group, a hydroxyheptyl group, a hydroxyoctyl
group, etc.
The carboxyalkyl group may be straight chained or branched and includes

one having 2 to 6 carbon atoms, which is specifically exemplified by a carboxymethyl



met al* sal t* such as sodium salt and potassiumsalt); ethylenically

- unsaturated aliphatic amnes having 2 to 20 carbon atons such as vinyl am ne
and al l'ylam ne; ethylenically 5 unsaturated aromatic amnes having 8 to
20 carbon atons such as vinylaniline; etdglenically unsaturated aliphatic
het erocyclic am nes having 5 to 20 carbon atons such as N-vinyl pyrrolidone
and vi nyl pi peridine; ethylenically unsaturated aromatic heterocyclic am nes

havi 5 to 20 b h i nyl i di d.1- vinylimd | e;
et hyl ani cal BB RPIEIY) BTRBrb NPT RY! §aug. SE B B2 Such as 10

al lyl al coh [o ohol ; ethylenically unsaturated phenols having
8 to 20 car%ﬁ%g%@?%ﬁ’a%g’ 4-vi nyl phenol ; and di ene type conpounds havi ng

4 to 20 carbon ato {Ral2kaRipied 9F BeSnntindrs SRIVATSy thEpendtBN MRS Shown
by the general for %egy??%%% ig originated froma ﬁynnorr%g? shown lg;[ t%e

general for ggeciFicaltp inclide the following Glerr] (wherein G
is an cyclic hydrocarbon residue containing_a polynerizable double bond,
and R erg] and R&rx] have tjie ysanme neani above). cyclic

hydr ocar bon resi dug/ shown by\G/ in the gen cHipr nul a H,OH 20
originated fromthegyclic hydgcagegbon resi gont ai ni ngL gipl yneri zabl e

doubl e bond shown by Gin the general fornula [15], and the cyclic
hydr ocar bon contai ni ng a pol yngri zabl e douhle bond may be_ponocyclic or

pol ycyclic and i des a cyc hydr ocar ont ai ni ng | ymeri zabl e
doubl e bond havin to 12 carbgnh atons, h is specif CH3exenplified,
as preferable exa by the i i Nngs. 26H.,coof The al yHgenbonyl
group shown by R[err‘f&gmd Rlerr] inthe generaﬁ formul ae

10 <_3 S <_)>
COOC ,H,OH HOOC COOH HO CH

15 OH %H CH,O0COCH,COCH,

In the production of the polymer of the present invention, one or more of
those monomer (hereinafter abbreviated as “other monomer”) other than the monomer
of the present invention may be co-used with the monomer of the present invention.

When the polymer of the present invention is used as a material for ArF

20 resist composition, the monomer of the present invention and the “other monomer” co-
used are preferably one having no aromatic group.

Further, in order to increase adhesion to a substrate, a monomer containing a
group having hydrophilicity is preferably used and one containing a group having
‘hydrophilicity and a cyclic hydrocarbon residue is more preferably used.

25 The polymer can generally be shown by the following general formula [20]



5 [15] and [15a] may be strai ght chained or branched and includes one

having 2 to 9 carbon atons, which is specifically exenplified by a

met hyl oxycar bonyl group, an ethyl oxycarbonyl group, a propyl oxycarbonyl

group, a butyl oxycarbonyl group, a pentyi2®xycarbonyl group, a

hexyl oxycar bonyl group, a heptyl oxycarbonyl group, an octyl oxycarbonyl

group, a tert-butyl oxycarbonyl group, 2-ethyl hexyl oxycarbonyl group, 10

etc. The group having hydrophilicity includes a hydroxyal kyl oxycar bonyl

group, a cyano group| a fornyl grfo Flhy roxy group, hydr oxyal kyl

group, a carboxyl gr ky F a carFa yl group, a group
G'

of -CH err] OCOCH[ err. orau e
-CH err] OCOCH[ err] di arbxwﬂk{ogou (- @OINH- CO-)
i ndi Epn]zwu R R?h | etc. The
hydr oxyal kyl oxycar bonyl udes jone yhavi ng 3 carbon atons in

rjoup ifn
whi ch the hydrogen agom 06688 gpove aR&3| oxycar bonyl g oup is substituted
by a hydsoxy group, ich is specifically exenpllfled

hydr oxyet hyl oxycar bonyl graoup, a hydrox prop 0X bon

hydr oxybut yKi6%5e X B8R Izsﬁﬁséhﬁ"‘)"b?:’éepmﬂ em% ggy%gaﬁ%%ﬁ 93’v %ﬂzg

hydr oxyhexyl car drox oxycar Q

hydroxyoct yP %ﬁlﬂs £o'8 %ﬁt@ néﬁ‘t XMY%W a’@qﬁ%b‘%ﬁfd Rgévrgp?lél ght
chai ned or ne having 1 to 8 carbon atons, which is
'spe0|f|caII§&§§%E§%n€ ah%§aygﬁ§§?oxynethyl group, a hydroxyethyl group, a
hydr oxypr opyhd /et bhe dokbiEr@nitidHéwh by tkdiEenefal £Srmully 38 ié pRSdiblly group, a
hydr oxyhexyl group, a hydroxyheptyl group, a hydroxyoctyl group, etc. The
car boxy @b Ky incotpuitedtry the @objmierichaih, the polyater @4n be shvohelsy madolilmhg@esemine

having 2 to 6 carbon atons, which is specifically exenplified by a
car boxynet hférmula [20°]

- - »
- - ]lzg llul _ o _|
X c—cC oy X
Z _ﬁm b1z | [FoRa| % —0CO—CH —COR? [20°]
s | dcor| R 7 S ¥ =
n

' (lettérs X, ¥, z and 2’ satisfy x+y+z+z’=1, provided that 0.10=5x=0.99, 0= y§0.90, 0
<2=0.90, 0=2’=0.50 and 0.01 =y+z+z’=0.90; n is a degree of polymerization, and
the remaining symbols have the same meaning as above).

Among the polymers, those shown by the following general formula [207]

20  are preferable

[

\ |
%H.x SESRCHE

25  (letters x, y and z satisfy x+y+z=1, provided that 0.10=x=0.99, Oé y=0.90, 0=z=

0.90 and 0.01=y+z=0.90; n is a degree of polymerization, R* is a hydroxy group or a
hydroxymethyl group, Q has the same meaning as above and R’ is a group shown by the

following general formula [7], [8] or [8°]



. containing a group having h i é
"is nore pref @wistiy Ri¥ed hy@Hgen atom, R and Ritarpe lowerralkyd grappriavinigllyo Be shown
- by the foll ow ng general fornula [20] 28 [err] ilettersx

group, a carboxyethyl group, a carboxypropyl group, a carbox,ybutyl group, a

- car boxypentyl group, etc. The typical exanples of the nononers shown by the

general fornula [15] specifically include the followng 10 15

[err] In the production of the polynmer #9the present invention, one or

nore of those nononer (hereinafter abbreviated as "other nononer") other

than the nononer of the present invention may be co-used with the nononer

of the present invention. Wen the polyner of the present invention is used

as a material for ArF 20 resist conpogition, the nononeryof the present

i nvention and tq§1r fer nononer" co-/used are preferablf&ﬁye havi ng no

aromatic group. Furfther, in order tdjncfease adhesion tlo alsubstrate, a

MoNoOMer cont ai Dighg-(R —gRAUP pﬁw-n%}*%d}€ iR2°Ci t[8] i s -pbﬁ(Mi( .usg@]and one
ydr ophi i i ydroca

y and a cyclic rbon residue

d
sati sfy 5+yearbon ajoms\and &’ andbR> anaydfpan tqgether plovaalkyene grpyg b%vgqg%g] !mf

0 0.90 and Q.01 + 0.90: n i f

o1yt | 2t bshon siemsand ¥ BHLY itk s ebgmsgpum B fm Bl or e deregeLiomaya,e)

and when th nomer unit shown by the general fornmula [13a] is possibly 10
i ncor porate n the polymer chain, the polyner can be shown by the '
follow ng general formula [20'] 15 [§5'1R4‘
N/
—CH2_CH2_ [9] —CHz —C —CH2 - [10]

10  in which R* and R are a hydrogen atom or a lower alkyl group having 1 to 4 carbon
atoms).
The typical examplés of the polymer of the present invention are those

containing the following segment.

{ [\
' Ao \ &/
%OCOCHz CH;
HsCz~ ~Cqty
20 ( ) / \
| Ao @i
OCOCH =—C—CHs
bos

25



(letters x," y, z and z' satisfy x+y+z+z'=l, provided that

‘0. 10[err]x[err]0.99, O[err]y[err]0.90, O [err]z[err]0.90, O[err]z[err]50.50
and 0.01[err]y+z+z'[err]0.90; n is a degree of polynerization, and the
remai ni ng synbol s have the same neani ng 89 above). Anong the polyners,

t hose shown by the follow ng general fornmula [20"] 20 are preferable
[err] 25 (letters x, y and z satisfy x+y+z=l, provided that
0.10[err]x[err]0.99, O[err]y[err]0.90, O[err]z[err] 0.90 and
0.01[err]y+z[err]0.90; n is a fdegr merization, R err] is a hydroxy
group or a hydroxymnet hyl grougs meani ng .as above and R is a
group shown by the foll ow ng [7], [8] or [8"] 29 [err]
(wherein R err]is a hydrogen ato and Rlerr]'are a | ower alkyl
group having 1 to 4 5 carbon atons Cld Regyr]' may form
together a | ower al kyl ene group having\3 to 4 car gtons and Y and Y' are
a group shown by the fornula [9] or the\ general fofjnulja [10] [err] 10 in
which Ri®rr]' and Rlerr]' are a hydrogeN atom or apfoyer al kyl group having
1 to 4 carbon atons). The typical exanples of the R mer of the present
invention are those containing the follow ng segnent. [err] 15 25

. =Eg

o OCOCH;

<o "

no<cas

15

20 . 2,

H
OCOCH =—=C-—CH;

bcﬁk

s AN VAN g j
' \' )r CFJL{;&\O
| "HOH HOCOCH=C—CH;
ocH,




30 [err] 20 25 10 15 20 25 31 [err] 10 15 20 25 32 5 10 [err] The
pol ynmer of the present invention can easily be produced by any one of the
foll owi ng nethods (a) and (b).

31

m\@z

OC,H;

5
H ,0COCH,; (><C]{3
10 . : 0]
_ s><cn
OH \\\\\ iEZOCOCHz CH;
15 0
e

20 ‘; HN ;) :
OH cnzococu=(|:—cna
OCH;
25 EZ 5 2
OH H,OCOCH; CH;
(><o



(a) iethod-1 15 : The nononer of the present invention and, if

- necessary "other nononer" are subjected to a polynerization reaction after
conventional manner in a suitable solvent in the presence of a catalytic
anount of a radical polynerization initi3or, if necessary, under inert gas
streans at 20 to 150[err]C for 0.5 to 20 hours. After the reaction,
after-treatnent by a conventional nmanner in recovery of a polyner substance
20 is conducted to give a polyper containing a nononmer unit shown by the
above general formula [I as,a\constituent\ uni,t. The radical

pol ynmeri zation initiator-fd e rization initiator such
as azobi si sobutyronitril g, - aleronitrile), 2,2'-

azobi s( et hyl 2-net hyl prop at e) , 27-a &t hyl butyronitrile), -
2,2' -azobis(2,4- 25 di net hyled net ho%¥val er H, 600G C—CH;
4,4' -azobi s(4-cyanopentanoi ¢ acid)\ a peroxid

type pol yrre&'k:iz,gti on

initiator such as |auroyl peroxide,\ benzoyl pexoxide, bis( rt-
but yl cyd ohexyl ) per oxydi car bonat e,
met hyl ethyl ketone peroxide, etc. 33 The reaction solvent is
exenplified by organic solvent including a hydrocarbon such as benzene,

tol uene and xyl ene; an ester such as nethyl acetate, ethyl acetate and
n-butyl acetate; an ether such .as ethyl elher - di net hoxyet hane,
tetrahydrofuran, 1,4-diox 1, 3-di oxd| a al cohol such as ethanol,
n- propanol , 5 i sopropano ut anol, seg- |, isobutanol and
tert-butanol; a ketone such net hyl et hyl , methyl isobutyl ketone
and cycl ohexanone, etc. The i DCOEH,COEH \n t heHyoUoOBe+C2&H; on reacti on
under iqgert gas streans includes nitrogen gag, argon gas,égﬁf. (b)

Met hod- 2

The polymer of the present invention can easily be produced by any one of
the following methods (a) and (b).
(a) Method-1
15 The monomer of the pfesént invention and, if necessary ,“other monomer”
are subjected to a polymerization reaction after conventional manner in a suitable
solvent in the presence of a catalytic amount of a radical polymerization initiator, if
necessary, under inert gas streams at 20 to 150°C for 0.5 to 20 hours. After the
reaction, after-treatment by a conventional manner in recovery of a polymer substance
20 is conducted to give a polymer containing a monomer unit shown by the above general
formula [1a] as a constituent unit.
The radical polymerization initiator includes an azo type polymerization
initiator such as azobisisobutyronitrile, 2,2’-azobis(2,4-dimethylvaleronitrile), 2,2’-
azobis(methyl 2-methylpropionate), 2,2’-azobis(2-methylbutyronitrile), 2,2’-azobis(2,4-
25  dimethyl-4-methoxyvaleronitrile) and 4,4’-azobis(4-cyanopentanoic acid); a peroxide
type polymerization initiator such as lauroyl peroxide, benzoyl peroxide, bis(4-tert-
butylcyclohexyl)peroxydicarbonate, tert-butylperoxy-2-ethylhexanoate and methyl ethyl

ketone peroxide, etc.



0 ' The nononer of the present invention and, if necessary

-+ ,"other nononer" are subjected to a polynerization reaction after
conventional manner in a suitable organic solvent in the presence of a
catal ystic anmount of an organic netal ca@8&lyst, if necessary, under inert
gas streanms at -78 to 5(Jerr]C for 0.5 to 48 hours. After the reaction,
after-treatnment by a conventional manner in recovery of a polymer substance

15 is conducted t airtgfcgpng&bgmge}g lﬁiéaiﬂ}%r%@%iﬂm&inégom by the

above general formu as a constituent “un rgani ¢ netal -
catalyst in : EftCaniBlyiéne SERHACIS s iethy] dcekitd, ¥thyl
lithium _se@%ﬂﬁ?&ﬁuﬁ?ﬁ%&fﬁ’?@%tyl I P?érﬂ um sodi um naph'?hal ene, Y

pot assi um naphidadERBusMdcetateln diiniraach agethylretet,d2dimeptmixivetianen conmpound
such as 20 [Pd(CH err]CN)[err]][BF[err]][err],

[ Pd( PhCN) [ etetrhhydsbfuear, ] #dioxahe apdli}-Gioelame; 4 Jleoho] SidhlasetiappBAtpropanplerr],
[Pd(Cferr]Herr]N4] [BF[err]][err ,_Pd(CH[eé]rchl\l)[errl(PPh[err])[err]]

[ BF[ er r ]§ [ eisopropandl] phytanplesecitutgmobrisqbuanp} and tp1tiberamek; @ ketanesugthas or gani ¢
sol vent includes an_ether such _as ethyl ether, },2- di mret hoxyet hane,

t et r ahydr of mety! etBthﬂ?QanrW‘B)ﬂdS@P@%F@RBP‘%‘L@fC OhekaRPFLCuch as met hyl

et hyl ketone, neth i.sobutyl ketone, . acetone and.cycl.ohe X ester
such 26° Cas mat hy! ThedBthEes wsed i e 2eb At AR oL R AL freal

hydr ocar bon, h n and xylene; a nitro compound such as
ni t r onet hant %ﬁ‘ﬁas %ﬁ@g‘géﬁaﬁlg,"ﬁg’%?@he organi c solvent is preferably put
into use under driqg) Copfitdddons. The inert gas used in the polymerization
reaction under inert” gas streans 34 includes nitrogen gas, argon gas,
retc. Thg concent r atThHenfodmér o thepresent invéntidneandy i secessaryyietier aronandr™ ot her
mononer" in the polynerization reaction are not specifically limted both

i n the abovarelstbjectdd 1o apolyMetiraibnXeaction afergonyertional manray in g sitable t he t ot al

of the both nmononers is 5 generally 5 to 95 wt% preferably 1? tq.90 wt %
organic solvent in the presence of a catalystic amount of an organic metal catalyst, if

necessary, under inert gas streams at -78 to 50°C for 0.5 to 48 hours. After the
reaction, after-treatment by a conventional manner in recovery of a polymer substance

15 is conducted to give a polymer containing a monomer unit shown by the above general
formula [1a] as a constituent unit.

The organic metal catalyst indudes an organic alkaline metal compound
such as n-butyl lithium, sec-butyl lithium, tert-butyl lithium, sodium naphthalene,
potassium naphthalene and cumyl potassium; an organic palladium compound such as

20 [Pd(CH,CN),][BF.,],, [Pd(PhCN),]J[BF,],. [Pd(C(CH,);CN),][BF,],,
[Pd(C;H,N),][BF,],,Pd(CH;CN),(PPh,),][BF,}. and [Pd(CH;CN),(CO),][BF, E

The organic solvent includes an ether such as ethyl ether, 1,2-
‘dimethoxyethane, tetrahydrofuran, 1,4-dioxane and 1,3-dioxolane; a ketone such as
methyl ethyl ketone, methyl isobutyl ketone, acetone and cyclohexanone; an ester such

25  as methyl acetate, ethyl acetate and n-butyl acetate; a hydrocarbon such as benzene,
toluene and Xylene; a nitro compound such as nitromethane and nitroethane, etc.

The organic solvent is preferably put into use under dried conditions.

The inert gas used in the polymerization reaction under inert gas streams



The nol ecul ar wei ght of the polynmer of the present invention containing the
nmononmer unit shown by the general formula [la] as the constituent unit is
not specifically limted and generally 1,000 to 300,000, preferably 1,500
to 50,000, nore preferably 1,500 to 30,@¥® in terns of weight-average

nol ecul ar weight. 10 The degree of polynerization of the polyner
of the present invention containing the nononer unit shown by the general

formula [| & i jt is not specifically limted and
general ly 4;1"?@'%5%8%8%9%;&31‘ %ﬁgﬁé?#g*cfo 500, nore preferably 10 to 300. The
ratio‘of the Wﬂowme%héenﬁ?ﬁaﬁmﬁﬁéin{oh&m SOhEPRRER inwhtibREnd* Gkt 15

I nvention relative to that from "other nononer” in the copol yner obtained
by using t hgohehbr’ah thd ol A0S réetion hresivt spdcifically Yinlitediboettinahelatgaper al | 'y
99 to-10 wt% preferably 95 to 20 wt% The ratio of the nononer unit

ori gi nat ed Method-laindaviethod-@nard theyatetselected ab yimat thei totab of the both thomomers isange
of generally 1 to 90 wt% preferably 5 to 80 wt% 20 The

- char act & i sgénerdlkyst 9r% wi%;tpreferably Wit 8@ widh-yner of the present invention
lies in that it contains a substjtuted al kyl or al keny r.ooup havi ng[' one or

|
two protected hydr obhg melecniar weight pfdhe polymer 9 Mreé?‘ttlﬁ‘éﬁ%ﬁ%ﬁ%“t@éﬁ’& he
f | 5 6] i.n.it le., Wi | .of the. t
| vent Lon_ @onaBer uil Hop@ahe et eatiila 12 o8 hoTRkien AT sEAEC " o ¢ e

substituted_al . [ 50000 r Xy
groups as sﬂ%gﬁé%%ﬂ\l{n%gégﬂm%h%%@w’g%@génefg{ef%%ﬁriﬁgfsgbﬁgfg’g(r)@[‘g?ﬁi S
rel eased to ﬁfefso1$>1$'o@>fasg,beyn§teaﬁs Bfivkipht-BVerade HolBaNIS WEigHt. UPON exposur e,
and the hyd?oxy gfoups of the resulting conmpound shows a Ssimlar pKa val ue
(12 to 1) to one iThealegree 3B polyaiesizatior Witthe sylygicouptheiprestnt invention| ubl e
group in so-far used novel ac resin and

‘containing the monomer unit shown by the general formula [1a] as the constituent unit

is not specifically limited and generally 4 to 2,000, preferably 8 to 500, more preferably
10 to 300. '
The ratio of the monomer unit originated from the monomer of the present

15 invention relative to that from “other monomer” in the copolymer obtained by using the
both of the monomers is nbt specifically limited and generally 99 to 10 wt%, preferably
95 to 20 wt%.

The ratio of the monomer unit originated from “other monomer” in the
copblymer is selected from a range of generally 1 to 90 wt%, preferably 5 to 80 wt%.

20 The charactéristic feature of thus obtained polymer of the present invention
lies in that it contains a substituted alkyl or alkenyl group having one or two protected
hydroxy groups as substituent shown by the above general formula [5] or [6] in its
molecule.

When the polymer of the present invention is used as a resist material, the

25  protecting group in the substituted alkyl or alkenyl group having one or two protected
h.ydroxy groups as substituent shown by the above general formula [5] or [6] is released
to give hydroxy groups by action of acid generated upon exposure, and the hydroxy

groups of the resulting compound shows a similar pKa value (12 to 13)toone in a



phenol resin. Thus, by introducing the above substituted al kyl or

- al kenyl group in the polyner of the present invention, remarkable effects
can be attained. Nanely, the known al kal i ne devel opi ng sol ution, 2.38%
aqueous TMAH sol ution can be used in th&8% devel opi ng process after
exposure, and therefore dissolving speed in an al kaline devel opi ng process
can easily be controlled and further a resist material having excellent

e . ‘ . N el n
solubility neaﬁ%l&?&[{rﬁﬁ Qx(;%gpt &N fs a%roﬁ.{blél”‘%{cl)ﬁﬁ'irﬁo faPIRAHOVHRE r&pRHd S! ng the

above nenti e prese ehtion, a photosensitive conpound

generating geind] MBRAN ©XPPRM! By AfddAcIRE thesdbove fibsBiutetcdINy1de alkefizroup in
I ngredients can effectively be used asS a.resist material for ArF exciner

| aser beanstheipobfindrof tegreseatineentivn, fuivaRatieleffoquncanite attaineddNamgsly, tpon

usi ng the polyner of the present invention for resist conposition, the

phot osensi t knowrcalkginerd¢veloping sobaiogch38%4taguenus IMAHmplusiop@an be ugdddndhaaf t er
abbrevi ated as an photoacid generator) may be any one which can generate an
aci d by 515 develnping proessd aﬁge@cpnmre,gqndéhﬁn%rq)@pasc%\fm&émeesien an plkaling pattern

formati on, anong,which use are desira e of those whi show hi gh

t r ansni ttan‘é"é’emmoiﬁﬁécﬂh?aéﬁﬁ E&Hmﬁ‘gl% qgﬁgwﬁraﬁg%%%wig?‘"agr esi st
conposition_ an ttholi] .IWni chl?can Eance the transmttance around 193 nm by
exposure anﬁfcf FRR §1 W&H‘ ‘}%’Hgﬁg ency of a resist conposition. 20
Such photoaci d genegal, repgfésﬁ?giﬁ?éﬂtiéifm%ﬁp?ﬁ % the'abdVe MEMRRAEd polHRNGS ON

-

i ncl udes a sul foniumsalt’ suc I met ul fontum trifluoronethane
sul fonate, {neippdsedihPattionNd pibtosehsitive borhpomidiRAErafing 41 apen exposure and a

cycl ohexyl net hyl (2- oxocycl ohexyl )sul fonium . trifluoromethane sul fonate,
cycl operg y! soivéiy dissolvimgahoselingredights can ffectively. betused hsmresisemiatenial fomlArbnat e
and 2- oxocycl ohexyl nmet hyl (2- 25 nor bonyl ) sul fonium . trif]l uoronet hane
sul fonat e; excimelaser beafns whinbds expestedtas an advanced exposure technology.

trifluoromethyl sul fonyl oxy-7-oxabicycgl o[ 2.2.1] hept - !% ene- 2, 3-di car b(ﬂxi m de,
trifluoromet hyl sul f4RAR usiag the polymst of thepresep invention for resIStCOMPOSHIORLtIg g

L ri Tl uor omeLhy ) aitiliof ¥ Sadund At LAl SGierale 4 2406} I ORTmERRAGNT Such as

abbreviated as an photoacid generator) may be any one which can generate an acid by

15 exposure and does not give any bad efféct to a resist pattern formation, among which
use are desirably made of those which show high transmittance around 193 nm and can
keepl high transparency of a resist composition and those which can enhance the
transmittance around 193 nm by exposure and can keep high transparency of a resist
composition.

20 Such photoacid generator particularly desirable in the present invention
includes a sulfonium salt such as trimethylsulfonium * trifluoromethane sulfonate,
triphenylsulfonium ° triflucromethane sulfonate, cyclohexylmethyl(2-
oxocyclohexyl)sulfonium * trifluoromethane sulfonate, cyclopentylmethyl(2-
oxocyclohexyl)sulfonium * trifluoromethane sulfonate and 2-oxocyclohexylmethyl(2-

25  norbornyl)sulfonium * triﬂuorométhane sulfonatei a carboximide compound such as
trifluoromethylsulfonyloxy-7-oxabicyclo[2.2.1]hept-5-ene-2,3-dicarboximide,
trifluoromethylsulfonyloxy bicyclo[2.2.2]hept-5-ene-2,3-carboximide and

- trifluoromethylsulfonyloxy succinimide; a diazodisulfone compoound such as 1-



36 cycl ohexyl sul fonyl - 1- (1, 1- di net hyl et hyl sul f onyl ) di azonet hane, bis(1, 1-

di met hyl et hyl sul onyl ) di azonet hane, bi s(1-nethyl et hyl sul fonyl ) di azonet hane,
bi s(cycl ohexyl sul fonyl ) di azonet hane, bi s(i sopropyl sul fonyl)di azonet hane,

bi s(tert- butyl sul fonyl)di azonet hane, t @ - butyl sul fonyl net hyl sufl onyl

di azonet hane .and 5 cycl ohexyl sul fonyl et hyl sul fonyl di azonet hane, etc. As
t he above nentioned photoacid generator a comrercially avail able one or one

compos 1 on SeoRg AR e SR IE A o Dlaa il HEOEL. "1 of T hose

whi ch can di f ; i_ﬁfﬁﬁil thPNERS Ay HiakBmettade t hE

phot oaci d geﬁ%?dgygﬁ@r@wgrﬁ?é?%&a%aﬁﬁ se ha ?ng gooc?@)faill mnﬁ‘eor n$ng ability
and havi ng aji{BydoieyRENeH F%l mitthalte, s %P‘% ROFowd)dlX0niethad ) bis(rert-
Speci fi ¢ exanples of yt he s)g vent are mat(hy yI I ogt(r)s?_)ve acetate, ethyl
~Cel | osol ve auefisdlfony)diapythethagd, yerpbutyisuliomstlingthybsuflenyl aliazpmethane and

- propyl engl ycol nonoet hyl ether acetate, nethyl lactate, ethyl lactate,

2- et hoxy &t hydyclabexysufonyiettiyldulfopyl diszomethanmygtc.pyr uvat e, net hyl 3- 15

met hoxypr opi onat e, et % 3- et hoxypr opi onat e, NN-di et hyl f gr arri,d% N, N-
di met hyl acet ani de, RsSi#hs 3have mestiphed phoipacid geperalracommacialiy axailable ong)
ket one, 2- heptanong, .1,.4-di oxane, diethyl eneqlycol nononethyl ether,

di et hyl enegl% O8f S¥it Wiyawn@?‘ﬁ%? "H'E Y581 * nonoi sopropyl ether, etc.

Th gl o g ‘ Dot . . \
20° "general 1y’ compbagtied At fitnt Risb iRl usldi P pESRIE of MY GRSAN | D,
~polynmer of thg bR ¥R be é&é;%/ﬂ&ﬁd%,@ whidhcaR [ HNsORE itk SIIABEAQhe pReSert iveRAby €Nt ) ,

and if necessary, thére be incorporated therein an UV absorber [e.qg.

' 9- di azofihuorapaeheptibtodcid gietatdr, antepreferabily tioe Bavifg geddofilen-forming ability and

2-di azo-1-tetral one, 9-diazo-10-phenant hl one, benzophenone, 9-(2-

met hoxyet hohayingtahmbstmohabsarbane a0 wafelengib ascand 320 Jo#00hyh aSpacificcaxamples- ( 4-

25 met hoxybut oxy) et hyl ant hracene, 9-anthracene nethyl acetate, etc.].
of the solvent are methyl Cellosolve acetate, ethyl Cellosolve acetate, propyleneglycol

monomethyl. ether acetate, propylenglycol monoethyl ether acetate, methyl lactate, ethyl
lactate, 2-ethoxyethyl acetate, methyl pyruvate, ethyl pyruvate, methyl 3-

15  methoxypropionate, ethyl 3-methoxypropionate, N,N-dimethylforamide, N,N-
‘dimethylacetamide, N-methyl-2-pyrrolidone, cyclohexanone, methyl ethyl ketone, 2-
heptanone, 1,4-dioxane, diethyleneglycol monomethyl ether, diethyleneglycol dimethyl
ether, ethyleneglycol monoisopropyl ether, etc.

The resist composition containing the polymer of the present invention is

20  generally composed mainly of the above me;ntioned three components (the polymer of
the present invention, the photoacid generator and the solvent), and if necessary, there
may be incorporated therein an UV absorber [e.g. 9-diazofluorene and its derivative, 1-
diazo-2-tetralone, 2-diazo-1-tetralone, 9-diazo-10-phenanthlone, benzophenone, 9-(2-
methoxyethoxy)methylanthracene, 9-(2-ethoxyethoxy)methylanthfacene, 9-(4-

25 methoxybutoxy)methylanthracene, 9-anthracene methyl acetate, etc.].

_ Further, there may be incorporated therein suitable one or more of
ingredients so far being used in this kind of technical field such as a sensitivity regulator

[e.g. polyvinylpyridine, poly(vinylpyridine/methyl methacrylate), pyridine, piperidine,



Further, there may be incorporated therein suitable one or nore of
~ingredients so far being used in this kind of technical field such as a
sensitivity regulator [e.g. polyvinylpyridine, poly(vinylpyridine/mnethyl
nmet hacryl ate), pyridine, piperidine, 37 triethylam ne,
tri-n-propylamne, tri-n-butylamne, trioctylamne, tribenzylamn ne,

di cycl oﬂei(yl am ne, dicycl ohexyl nethyl am ne, tetranethyl anmoni um hydr oxi de,
t et raet hyl antoni um hydr oxi de, tetra-n-butyl ammgni um hydr gxi de, N-net hyl - 2-
pyr r ol i donetricthylamineqtrin-pEqnylamigs, trin-uty %Wo‘aﬁmﬁ%@?cf‘aﬁmm

pht hal ate, djpropyl .5 . phthalate etc. an, organj c 1.d_[ .salicylic
aci g I ﬁCL i gxcﬁglpgé,/xyma,rgﬁ %ﬁ?’ﬂéﬁ?@ﬁé‘g’f” @E{P‘Eg@'ﬁ“}“q‘g‘%}a‘&h%’ﬂ nr e?obenzoi c
acid, phthal]j ' M ' ez ' [: factant
o g vari oeaeBilamOtiin Hifordfe, fra Rblatnritiim stforiad Nl

onic surfactants, catronic

surfactants kOl C r : [ ' f i e :
sur f act ant sPEuc dyzglg’ %?’E’o%lgggt(ﬁ-?e ﬂeg%gl&n?lmp?uﬂd&’%tggﬁiﬁr%%ogp, Ltd.),
EFTOP (g tr ﬁﬁ'&aﬁw;f@hcﬁ,sﬂilﬂorgiﬁc acidye.E AANENEPRGNUEEER ach, pdtydtoxyndphtiBiliet N (a
trade nane, nfd. by hahi” d ass Co., Ltd.), Ftergent (a trade nane, nfd.
by Neos Co. carboxylic avidArmoenzoicadid, phtiralic avid) subsiniCacid, matomiq agid, £tad] and
Chemicals, Inc.), UNIDYNE (a trade name, nfd. by DAIKIN | NDUSTRI ES,
LTD.),]. The spdactantfe.govarieus epmmeroinllyayailable peniopis spEactanty faieniEhe present

[ ti 15 be cond d, f X l. i nNQ. '

thnp ]E‘erféaﬁama?w@toaﬁé Sy an grq ki o s beRReRLs 3B ed on
e surface nm.,conduct N

| ayer havi ngf"a?‘fdn@(i{a‘?&é‘é%mg‘f- ﬁ%@lﬁg érjl?ﬂbn(? ’?&‘Aﬁghiaﬁggl(g?%gg ?%ﬁﬁ‘;?gfgmag

the top, %ab&, gg)é'h?%ﬁf Pkﬁmclbﬁégﬁhﬁ%%mﬁga tH8e hith& kRRSBy AShdhil toO

0.5 [err e resultant subj ected to prebaking 1n an oven at

70 to 130[ eGlAs@Cot,qttd.;,OFtE%eﬁaamﬂ'aaelhaﬁe,ciﬁfdoay Neb9 CopLat ) MEGAPACa @<,
preferably 60 to 110[érr]C for 60 to 180 seconds. Then, a mask for formng

name, mfd. by Dainippon Ink and Chemicals, Inc.), UNIDYNE (a trade name, mfd. by
DAIKIN INDUSTRIES, LTD.),].

The pattern formation using the resist composition of the present invention
15  can be conducted, for example, by the following. |
The resist composition containing the polymer of the present invention is
applied on the surface of a semiconductor substrate such as silicone wafer to form a
layer having a thickness of 0.3 to 2.0 &£ m (when the layer is used as the top coating
layer in three laminated layers, the thickness is 0.1 to 0.5 & m), and the resultant is
20 subjected to prebaking in an oven at 70 to 130 ‘C for 10 to 30 minutes or on a hot plate
at 60 to 150°C, preferably 60 to 110C for 60 to 180 seconds. Then, a mask for forming
a desired pattern is placed over the above treated resist film and deep UV-lights having
a wavelength of 220 nm or lower is irradiated thereon at a dose of | to 100 mJ/cm?,
followed by baking on a hot plate at 60 to 150°C, preferably at 60 to 110C for 60 to
25 180 seconds. Then, development is conducted with the use of a developing
solution such as 0.1 to 5% aqueous tetramethylammonium hydroxide (TMAH) solution
for 0.5 to 3 minutes after a dip method, a puddle method, a spray method and other

conventional method, whereby the object pattern is formed on the substrate.



a de_s‘i red ‘pattern is placed over the above treated resist filmand deep
+ W-1ights having a wavel ength of 220 nmor lower is irradiated thereon at a
dose of 1 to 100 mli/cnferr], followed by baking on a hot plate at 60 to
150[err] C, preferably at 60 to 110C for 3® to 25 180 seconds. Then,
devel opment is conducted with the use of a devel oping solution such as 0.1
to 5% aqueous tetranet hyl ammoni um hydroxi de (TMAH) solution for 0.5 to 3

ggﬂzteﬁf i anéfr ot hof %ﬁ%&vﬁoﬁ“d@#@% 30 e R BpPRAREE AR BAEHEC, o
oresent | kR ek AAFhE: SR B ol it i Elayfy? VWP@S’[:?‘{@P‘SS?‘e‘%CQ?ab|y

1to 20 wt hﬂlﬂéa&dﬁ%en%ﬁ?orﬁ?9§&%laﬁv&@l@0@¢t%ﬂ$ 8f the polyn@irat i ve to 100 wt

parts of the r. An anount of the solvent in the conposition of the
present invention i &fbur of tiepebichi inahd Yorhpositioncbftie prasent invenparsistiove t ype
resist material obtained by dissolving the polyner of the present invention
and t he sphadpeeificallylimited so farias a phsitisotype nsisi owteriab obiaingd by disselying:tbe e

result when it is aB plied on a substrate, and generally 1 to 20 wt parts,

pr ef er abl y polgmenofithe presentinventior pad ths?é’ht’@a‘lld\ﬂtm?fatpf mpfhe SRWERIAosHBRL  As t he

d I I d h bov
ot hods. | orcaRe VRHESEFIE fesl pHheh it 1 SPRISO A4 SRt 400 RRATD 1,00 2 B

| kal |
bet woen sol BBty 5 BB, BIFERRS P%%ﬁ*%ﬁf;‘h??wﬁ’“ﬁ%ﬂgei‘p'o";”e%epi'r oo
general |y having a £OREQRYAS n?é‘scﬁ tidh $d iR 1heQbbveentidHé8 Yefiody llﬁﬁélddife

sol ution used includes ageu us solutions containing an 15 . organic am ne

such asjd et maiNBad o FomRitior B B Yrfténs] stectibh/Bdh be inad¢ ofdnaguasisikalinehy dr oxi de,
t et r apr opyl anmoni um hydr oxi de, tetrabutyl ammoni um hydr oxi de, choli ne,

t ri et hanol agohwtéon aving suich acoacedtratioredshgitimg rajingt difference batwaen@olg&mt)t in
alkaline an exposed part and one in a non-exposed part, generally havmg a concenration of 0.01
to 20%.
The aqueous alkaline solution used includes ageuous solutions containing an
15 organic amine such as tetramethylammonium hydroxide (TMAH), tetraethylammonium
hydroxide, tetrapropylammonium hydroxide, tetrabutylammonium hydroxide, choline,
triethanolamine, morpholine and 1-methylmorpholine and an inorganic alkaline
- compound such as sodium hydroxide and potassium hydroxide.
The semiconductor substrate includes a silicone wafer, a polysilicone, a TIN
20 substrate, a BPSG substrate, etc. The substrate is preferably treated previously with a
substrate-treating agent such as hexamethyldisilazane (HMDS).

When the polymer of the present invention is used as a resist material, there
can be attained such an excellent effect that pKa value can more suitably be selected as
compared with conventional polymers so far being used for the same purpose and thus

25  dissolving speed upon alkaline developﬁlent can be controlled so that good resist pattern
can be obtained, which makes it possible to manufacture higher integrated
semiconductor devises such as semiconductor integrated circuits, this excellent effect

being caused by the fact that the polymer of the present invention contains as a



conpound such as sodi um hydroxi de and potassium hydroxi de. The

sem conduct or substrate includes a silicone wafer, a polysilicone, a TiN 20
substrate, a BPSG substrate, etc. The substrate is preferably treated
previously with a substrate-treating age8889 such as hexanet hyl di sil azane
(HVDS). When the polynmer of the present invention is used as a resist
material, there can be attained such an excellent effect that pKa value can

boi ng. used CRPRET S SorPhk BERRHFh i b, SRR RIART A PR kSl

al kal i ne de I } be
ot ai ned, - whh OraRen oY e o 80 pRLcHRl hAREEY Fi8RbEls ABMLEL shotn

sem conduct %?ﬁ@gém fémna[?%o?%ﬂia%@ﬁ&iﬁ@h@daﬂdﬁﬁgrat ed circuits, this

excel l ent effect being caused by the fact that the polynmer of the present

i nvention contai ns The gesist cifpasitivntdontaiming thei pol ymerwi tinepresent invehtdemisby t he
general formula [la] having a substituted alkyl or alkenyl group having one
or two pbot eonfiunddasrsbaying nchemica amphificati ceovirtup pf amacigd gprarated byr nul a
[5] or [6] as nmentioned above. The resist conposition containing th

pol yner of tmedigiaswith deep/dNrlights, KIF sxcimeg FﬁsFrrlPFéHlSa%le%‘FRﬂ/ﬁ%Ej‘séng ﬁ%ﬂ&cal
anplification effect by virtue of an acid generated by irradiation with
deep WV-1ight¥®: KrF exciner |aser beans, electron beams and soft X- rays.

Ther efore. The 1 oot HcERIDIRL kb8l od 1B ARSI ME B bAe ARG hch oan

forma pattern even after ’a ne sing irra on W I ghts,
KrF excinmer g éh eb Gh&Rbd ind BAHFatiOR Fifddep X5V A4AtsORED exdimer | oW
irradiation é‘%‘é%bﬁ? utei ﬁ?ﬁz?erfa this C"Iréér)ﬁ cal anplifi cgti oﬁﬁgef tect. The

fol | owi ng | JasePBeants, 6lcCitdn Benis and soft X-Feys oAb inta lowtigadiation dosediynititiginghe
pol ymer of the present invention. Nanely, in the part which is exposed by
deep UV- this chemical amplification effect.

The following is specific explanation of the resist material containing the
polymer of the present invention. Namely, in the part which is exposed by deep UV-
lights having a wavelength of 220nm or lower such as ArF excimer laser beams (A
- 15 =193nm), an acid is generafed according to the photo reaction shown by [equation 1],

[equation 2] or [equation 3] mentioned below.

CH,
CH;—S*. CFss05; —Mv
3 33 - CF3SO5H [equation 1]
Hj
20
_C:,o
N—0S0,CF; ...__.h_v___> CF3SO;H [equation 2]
el H,0
\0 )
25 :
| 70 i
i 4 v S—CHSO3H
o H,0 il .
O N, O 0 [equation 3}

A heat treatment after the exposure process causes removing reaction on



| i ght’'s having a wavel ength of 220nmor |ower such as ArF exciner |aser

- beans ( [err] 15 =193nm), an acid is generated according to the photo
reaction shown by [equation 1], [equation 2] or [equation 3] nentioned
bel ow. CH3 20 25 [err] A heat treatnment 40 ter the exposure process causes
renmovi ng reaction on 40 specific function groups of the polymer of the
present invention according the follow ng [equation 4] and [equation 5],

wher eby t he pal r becones al.kal i | 1.l ' in a
devel opi ng SRR MBRetp arouR R RAARe S HEpratbinifion eolkdipg R TBlAlE
part which ¢ : e '

Change 1 o clsieh £ HRETEfniGR f Sitrchy ERATAL pecoief HRRACIG0lD BRTUES:
pattern forg@idsaRed fn £ a8IsTiRssoMtidh ipda désslopedthe 15 resist conposition
contai ning the polyner of the present invention, there is caused difference

in solubility in the al kaline devel opi ng sol uti on between exposed part and
non- exposed part, and therefore positive type pattern havinp hi g

“contrasts can be f@r Fe@R3In t f bl I owihg® Phe present inveﬂntfoﬁf”i S
expl ai ned ini—m-e@dé HR2r ei—ggm Q——m—@‘%—&«aﬁpk&s—a’ nd—ReferemceRExanpl es,

and the present invention is notjlimtedythereto by any means. The

- phot oaci d generator used in the efer[E&(l:a%ogﬁTrrpl es were synthesi ze

0 Rl r3p0 OR4 0o RlO (I)I Rl (|)H
§_o_ﬁ_é R — %—o—g—w—g—m2 == }0—C—C=C—R2
10 |
H H
[Equation 5]

On the other hand, in the part which is not exposed, no acid is generated,
therefore no chemical change is caused even by the heat treatment.
Thus, in a case where a pattern formation is conducted with the use of the
15  resist composition containing the polymer of the present invention, there is caused
difference in solubility in the alkaline developing solution between exposed part and
non—exposed part, and therefore a positive type pattern having high contrast can be
formed. |
In the following, the present invention is explained in more detail referring
20 to Examples and Reference Examples, and the present invention is not limited thereto
by any means.
The photoacid generator used in the Reference examples were synthesized
by a method disclosed, for example, in Japanese Patent Application Kokai (Laid-Open)
No. (JP-A-) 7-25846; T.M.Chapman et al, Synthesis, 1971, 591; T.M.Chapman et al,
25  J.Org.Chem. 38, 3908(1973), etc.

EXAMPLE

Reference Example 1. Synthesis of 5-norbornene-2-methyl acetoacetate



by a ‘met hod di scl osed, for exanple, in Japanese Patent Appli-cation Kokai
(¢ Lai d- Open) No. (JP—A—) 7-25846; T.M Chapman et al, Synthesis, 1971, 591,
T.M Chapnan et al, 25 J.Og.Chem 38, 3908(1973), etc. EXAMPLE Reference
Exampl e |. Synt hesi s of 5-norbornene- Ztet hyl acetoacetate 41 100. 30
Grans (807.7 mmol) of 5-norbornene-2-nethanol (a mxture of endo-exo) was
di ssolved in 800 m of toluene, and 0.82 g (8.1 mmol) of triethylam ne-vvas

G opwi sel y added  Joprd GaEHGGAT mifoRef shiphrmepfEmn b FLERRITE, | o

by al I'ow nger?do%%&?‘»‘a?ﬁ sb@ved in d0D d&l“'t@ﬁ@n@ran& Q%Tgt@m?ﬁrhél)%f&lémﬁﬁhxﬁfe' rring

for 4 hours eeplng standi ng oveér ni ght he reaction ‘sol uti on was

washed wit thégom:d Bito tHrix@ire | QMR 47.9p (R0TTE Mnvdlf 6F Hk€lshe Wis drapwiselyour

tinmes, followed by drying over anhydrous magnesium sul fate. After renoving
the sol vent adiieddo tHei reduddahicdn 30fC ahrough 15 anihutes folibvedd by allbwinglereactidmited
pressure by Vigoureux rectifying tube to give 118.4 g (yield 70% of the
obj ect % 1ﬁke ptalcbarmemﬂempmtmgwma(sdrrmg;fm étheuas paI tgrelw;epgmgg;am ing
[err]H-NMR [err] ppm (CDA[err], 270MHz) 1.26 (d 1
1.44 (d, 1Hpvemightthe rsgctmsown W&SZ@S’(@ WQ‘H)’-GO 211 @é”{‘nﬁl 594)3“‘12“ 3”'(%
2.88 (s 4. 05

(s Sl 0. 1 i; 1%@00 @&fé?ﬂfﬂlﬂggl’b‘%@ll@%d b%df&@gé"’i’g?”‘(hr%ﬁr“é‘ﬁ)‘“agf?“i‘g} Stlifateo 1H5
N L e e
e R A R Pl BT kit (1
aci d wafg POoHEBErmeienahéthyl Retoavste Ry patk lyelowi gila
| 'H-NMR 6 ppm (CDCl,, 270MHz) : 0.56, 117 (m, 1H), 1.26 (d, 1H), 1.44 (d, 1H),
1.72-1.89 (m, 1H), 2.28 (s, 3H), 2.40 (m, 1H), 2.83 (s, 1H), 2.88 (s, 1H), 3.47 (s, 2H),
3.74, 4.05 (dd, 1H), 3.92, 4.22 (dd, 1H), 5.00 (s, 0.1H, enolated double bond 10%),

5.93-6.18 (m, 2H), 12.11 (s, 0.1H, enolated OH 10%).

00

15
Example 1. Synthesis of 5-norbornene-2-methyl 3-methoxy-2-butenoate
30 Grams (144.1 mmol) of 5-norbornene-2-methyl acetoacetate obtained in
Reference Example 1 was dissolved in 47 ml (432.2 mmol) of methy] orthoformate, and
1.67g (7.20 mmol) of camphor sulfonic acid was poured therein, followed by allowing a
20 réaction to take place at roofn temperature with stirring for 3.5 hours. After

keeping standing overnight, the reaction solution was diluted with 120 ml of toluene,
and washed twice with 60 ml of saturated sodium bicarbonate solution, with 60 ml of
water and with 60 ml of saturated sodium chloride solution in this order, followed by
drying over anhydrous magnesium sulfate. After removing the solvent by

25 distillation, the resultant crude product wés distilled under reduced pressurelto give
30.33 g (yield 94%) of the object 5-norbornene-2-methyl 3-methoxy-2-butenoate as
pale yellow oil. |

Boiling point:134-137C/4 mmHg.



20 r'‘eacti'on to take place at roomtenperature with stirring for 3.5 hours.
- After keeping standing overnight, the reaction solution was diluted with
120 m of toluene, and washed twice with 60 nl of saturated sodium

bi carbonate solution, with 60 mM of wate2 and with 60 m of saturated

sodi um chl oride solution in this order, followed by drying over anhydrous
magnesi um sul fate. ~ After renoving the solvent by 25 distillation, the

| A .
0T s RBbeR. A RS i Todicha e ke,
ale yello : | :

gpgqo( ?:Dg:lo[ ?-3?—,1-9?%@92%5@??3’%3%%45% 1% BNy 2 5t ) B e
It b T R A e T
3 ethoxy- 2. but enbat o 62. 48 & ams (300 1oL} of 5 nor bor nene. 2- et hyl
acet oacet atExamipla2ned i Synedsisraf Serorboraens-2-niethyl S-athexye?-benoate 150 nl (900
mol ) of ethyl orthoformate, and 3.48§ (15 mol ) of canphor sul fonic¢c acid

9o

was poured t her ei n 6248l Gramsd 3@ mmalhef ngorhomene-Limethylacetorestaie gb@ingd it oom
tenperature with stirri ng for._ 3.5 hours.

ove[1 nidg[lt_, R?fél_'eﬂé%f{;%rﬁhle é‘][aétdﬁ%ﬂlvﬁ%@qu gt @Qéff\it“?‘%l) %gghﬁegr%o?%ﬁ%% %gcll ngnd
washed tw t ' ' | - WM

or e er> 408 (b Epeibef Pt St odives Bl B abioty  piflenkle 1 S
order, fol 'r%#;}%g% tﬂ{el)ﬂell IOagyﬁ%mgt%%imﬁﬁggmpﬁyhgﬁg_e. Afdfedr renovi ng

~the sol vent i St e resultant cru product was distilled

under rgdu C@ég@ﬁﬁ?&%ﬁfﬂ%&&dﬁ%ﬂé%&ﬁoﬁ sbuti6n Wad ilutéd WithPU0 e fabless,

5- nor bor nene- t hy - et hoxy- 2- but enoate as pale yellow oil. Boiling
poi nt : 128- 15 veashbdtwicewdith. 120 ml of saturated sodium bicarbonate solution, with 120 ml of

water and with 120 ml of saturated sodium chloride solution in this order, followed by
drying over anhydrous magnesium sulfate. After removing the solvent by distillation,
the resultant crude product was distilled under reduced pressure to give 33.56 g (yield
15  47%) of the object 5-norbornene-2-methyl 3-ethoxy-2-butenoate as pale yellow oil.
Boiling point:128-132°C /4 mmHg,
'H-NMR 6 ppm (CDCl,, 270MHz) : 0.57, 1.18 (m, 1H), 1.27 (d, 1H), 1.35 (t, J=6.96,
© 3H), 1.45 (d, 1H), 1.80-1.90 (m, 1H), 2.29 (s, 3H), 2.36-2.43 (m, 1H), 2.82 (s, 1H), 2.90
(s, 1H), 3.83 (g, J=6.96, 2H), 3.51, 3.98 (dd, 1H), 3.65, 4.13 (dd, 1H), 5.00 (s,1H),
20  5.94-6.17 (m, 2H). |

Example 3. Synthesis of 5-norbornene-2-methyl- 2,2-(2°,2’-
dimethylpfopylenedioxy)butanoate
52.07 Grams (250 mmol) of 5-norbornene-2-methyl acetoacetate obtained by
25  asimilar manner to Reference Example 1 was dissolved in 250 ml of toluene, and 78.11
g (750 mmol) of 2,2-dimethyl-1,3-propanediol and 0.48 g (2.5 mmol) of p-toluene
sulfonic acid monohydrate were poured therein, followed by allowing a reaction to take

place under refluxing with removing by-produced water by a water-separator for 4



"H-NVR [err] ppm (CDO [err], 270MHz): 0.57,1.18 (m 1H), 1.27 (d, 1H), 1.35
- (t, J=6.96, 3H), 1.45 (d, 1H), 1.80-1.90 (m 1H), 2.29 (s, 3H), 2.36-2.43

(m 1H), 2.82 (s, 1H, 2.90 (s, 1H, 3.83 (g, J=6.96, 2H), 3.51, 3.98 (dd,

1H), 3.65, 4.13 (dd, 1H), 5.00 (s,1H), 28 5.94-6.17 (m 2H). Exanple 3.

~ Synthesis of 5-norbonene-2-nethyl- 2,2-(2',2'-

di met hyl propyl enedi oxy) but anoate 52. 07 Grans (250 mmol ) of

?eg?:éi*éﬁfézz %%F‘Zt AR U SAGRR e Sas hcuph Sitigniue bl wiB 128 2
Su fon . acPLRSH e G EEPRRRE I Morf Es B <P it %ﬂd’sl%ﬁ*@ﬁ O Rrurlietiol vene
reaction toaéd%ﬁ RiRfe sumﬁgﬁ il hfd &awﬂnweh bﬁm&g egemhm@dyﬁﬁgnegamer by a

wat er - separator for 4 ours he” reacti on”was over, the

reaction sobilfdt@n WaAfeREdsling the s&l?zéntrﬁy d1§nlm‘ou,rtﬁé estuBamiwandistitiad badat e
solution, 125 nm of water and 125 nl of saturated sodi um chloride sol ution

i n this ®rdesdncédpressordiotpivelts8ahg (yieldr62:39%) of the sbejerghneibameser2imetbyl-
After renoving the sol vent be/ distillation, the resultant was distilled
gnder b5 reﬂ?&(@ﬂZEdl{sﬂwleow egediexy)butgapaie a3pad¢ yelow gidy of t he obej ct

nor bonene nmet - 2' - di met hyl propyl enedi oxy) but anoate as pal e
yel | ow oi | . BB@N&H@@“%&MH&@ mHg.err] /3 mHg. [err]H-NVR [err] ppm

(mlﬁezglz’(ﬁiﬁ%“%lm?@Blé%o@%fﬁ%ﬁ5%23 i pGae b L0600 g
21y . Exampi oty 125 (GIRYIes @ 3. 0ue (b 10 B8 o, 1, 2300049 (LD 280
propy! efigdi gx Ei?%e%am)%%@ﬁ 1@(&:WBH§152§2 mml()n 9H)5 nor borrene 2 rret hyl

acet oacet at obt al ned
| Example 4. © Synthesis of S-norbomene-Z-methyl 2,2-(2’-butyl-2’-ethyl
propylenedioxy)butanoate
24.99 Grams (120 mmol) of 5-norbornene-2-methyl acetoacetate obtained by
15  asimilar manner to Reference Example 1 was dissolved in 240 ml of toluene, and 28.85
g (180 mmol) of 2-butyl-2-ethyl-1,3-propanediol and 1.39 g (6 mmol) of dl-camphor
sulfonic acid were poured therein, followed by allowing a reaction to take place under
refluxing with removing by-produced water by a water-separator for 5 hours.
After the reaction was over, the reaction solution was washed with 60 ml of saturated
20 sodium bicarbonate solution, 60 ml of water and 60 ml of saturated sodium chloride
solution in this order, followed by drying over anhydrous magnesium sulfate.
Aftcf removing the solvent by distillation, the resulting crude product was purified by
column chromatography [packing: WakoGel C-200 (Trade Name of Wako Pure
Chemical Industries, Ltd.); eluent: n-hexane/ethyl acetate=4/1] to give 32.95 g (yield
25  78.3%) of the obejct 5-norbornene-2-methyl 2,2-(2’-butyl-2’-
ethylpropylenedioxy)butanoate as pale yellow oil.
'H-NMR 6 ppm (CDCl,, 270MHz) : 0.53-0.60 (m, 1H), 0.77-0.84 (m, 3H), 0.91 (t,
J=6.96, 3H), 1.11-1.51 (m, 10H), 1.54( s 3H), 1.79-1.88 (m, 1H), 2.36-2.45 (m, 1H),



15 ‘a sinmilar manner to Reference Exanple 1 was dissolved in 240 nl of

- toluene, and 28.85 g (180 mmol) of 2-butyl-2-ethyl-1, 3-propanedi ol and 1. 39
g (6 mmol) of dl-canphor sulfonic acid were poured therein, followed by
allowing a reaction to take place under 44fl uxing with renoving by-produced
wat er. by a water-separator for 5 hours. After the reaction was over, the
reaction solution was washed with 60 m of saturated 20 sodi um bi carbonate

solution, 6 e | oride solution in
this or der Qﬁng %1%9(2?13995%?9 %%%%gs rhﬁgia]fate. Af ter
renovi ng the solvent by distillation, the resultlng crude product was
purified by colum chromatography [p’acki ng: WakoCGel C-200 (Trade Nane of
Wako Pure Gagih ﬁll I ndustries, Ltd.); eluent: n-hexane/ethyl acetate=4/1]
to give 32.95 g (y| eld 25 78 3% of the obejct 5-norbonene-2-nethyl
2,2-(2"-butyl -2' - @.4yGpm 3.2 anrel) ok§-nbrioamemat2emathapall (endoettoomixdure), 2.98- NVR
[err] ppm(CDCI[err] 270MHz): 0.53-0.60 (m 1H), 0.77-0.84 (m 3H), 0.91
(t, J=6.36, g4 nnndl;teﬂnﬁtmc(anhydﬁde, 10.31 54'&64@391) oﬂs-mrbpnme(&mem;g
236245(m 1H), 44 2.81-2.78 (m _3H) é I—? 544%F3m
6H), 5.92- Gmethogy2- mnoa&ehwp in Expmple G@ﬂ‘(@l of Grigsl tp rehvdrofuran (T

5- nor bonene- 2- net hanaql exo tur.e I mal ei ¢
anhydri de, Wereamixgd with ‘-’&cﬂﬁgﬂ of %ﬁ&?‘ﬁ F%‘é(ﬂ’ege?t‘?‘ﬁea?ﬁé@gnd% QGQJ

met hoxy- 2- but e

tetrahydr of T qqf‘?ﬁﬁﬁﬁgtﬁg%}ypﬁ w%n%dg%%%lghtéﬁo‘%d 6){IFF'rl((g(;vlr’nﬁgtaur e was heated
at 65[err] i de} fitt0@én 6kAAE for

t her et o, gmggéﬁl&lre%gv%ﬁnmgk g&;ﬁg@?;ﬁ@gﬁh@%@ﬁ% to take place at
the sang t et@ﬁb@%.ur e U thdichéRaPRasSves,ai® réattionlsdlutioh wasiposred into/F00anl t he

reaction was over, the reaction solution was poured into 500 ml of n-hexane
to precipitef s-hexgmelty precipitate alpoiypet y mer Thapolymenwes redotgred by fitzationandind
| dried to give 5.93 g (vield 43%) of the object product. The constituent ratio of 5-
norbornene-2-methanol unit/maleic anhydride unit/5-norbornene-2-methyl 3-methoxy-
2-butenoate unit was found to be about 0.16/0.33/0.50 by '"H-NMR measurement, and
15 the weight-average molecular weight (Mw) and dispersity thereof were found to be

2000 and 1.50, respectively by GPC (gel permeation chromatography,

solvent:tetrahydrofuran) using polystyrene as a standard.

Example 6.

20 - The same polymerization reaction as Example 5 was conducted except for
using 5-norbornene-2-methyl 3-ethoxy-2-butenoate obtained in Example 2 in place of
5-norbornene-2-methyl 3-methoxy-2-butenoate to give 5.75 g (yield 40%) of the objtect
product. The constituent ratio of 5-norbornene-2-methanol unit/maleic anhydride
unit/5-norbornene-2-methyl .3-ethoxy-_2-butenoate unit was found to be about

25  0.16/0.33/0.50 by '"H-NMR measurement, and the weight-average molecular weight
(Mw) and dispersity thereof were found to be 2300 and 1.48, respectively by GPC (gel

permeation chromatography, solvent:tetrahydrofurén) using polystyrene as a standard.



dried to give 5.93 g (yield 43% of the object product. The constituent
- ratio of 5- norbonene-2-nethanol unit/maleic anhydride

uni t/ 5- nor bor nene- 2- net hyl 3-net hoxy- 2-butenoate unit was found to be
about 0.16/0.33/0.50 by [err] H NVR neasw=nent, and 15 the wei ght-average
nol ecul ar wei ght (Md) and dispersity thereof were found to be 2000 and
1.50, respectively by GPC (gel perneation chromatography,

sol vent : tet k%‘%{e&; uran) using polystyrene as a standard. Exanple 6. 20
The sane po@ﬁ I'zdtion reaction as Exanple 5 was conducted except for
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di spersify (yieldsi8%)wirthe objtegtiprodudie 23C0Thegonstitua ratiegfegeibeniepeBdy GPC ( gel
perneation chromatography, solvent:tetrahydrofuran) using polystyrene as a

standard. meisanp) upHfmalerc anhydride,pait/pmophasnensd-mstyl 28 as Exanple 5 ~
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(gel perneation

Example 8. |

| The same polymerization reaction as Example 5 was conducted except for
using 5-norbomene-2-methy1. 2,2-(2’-butyl-2’-ethylpropylenedioxy) butenoate obtained

15 in Example 4 in place of S-norbornene-2-methyl 3-methoxy-2-butenoate to give 6.69 g
(vield 34%) of the objtect product. The constituent ratio of S-norbornene-2-
methanol unit/maleic anhydride unit/5-norbornene-2-methyl 2,2-(2’-butyl-2’-
ethylpropylenedioxy) butenoate unit was found to be about 0.16/0.33/0.50 by 'H-NMR
measurement, and the weight-average molecular weight (Mw) and dispersity thereof

20  were found to be 2500 and 1.29, respectively by GPC (gel permeation chromatography,

solvent:tetrahydrofuran) using polystyrene as a standard.

Example 9.
0.09 Gram (0.2 mmol) of [Pd(CH,CN),][BF,], was suspended in 15 ml of
25  nitromethane., and then a solution containing 1.25 g (6mmol) of 5-norbornene-2-methyl
acetoacetate obtained in Reference Example 1, 3.11 g (14mmol) of 5-norbornene-2-
methyl 3-methoxy-2-butenoate obtained in Example 1 and 5 ml of nitromethane was

dropwisely added to the suspension minutes at room temperature through 5 minutes



10 chromdt ogr aphy, sol vent:tetrahydrofuran) using pol ystyrene as a
standard. Exanple 8. The sane pol yneri zation reaction as Exanple 5 was
conduct ed except.for using 5-norbornene-2-nethyl

2,2-(2' -butyl -2'-ethyl propyl enedi oxy) but&noate obtained 15 in Exanple 4

I n place of 5-norbonene-2-nethyl 3-nethoxy-2-butenoate to give 6.69 g
(yield 349 of the objtect product. The constituent ratio of 5-norbonene-2-

ot hy! pr opy| B gSeniiar Sk e R dto N PR e B refribai kg 5o,

[err] H NWMR | -ave | My d
di spersity Eﬁg?g{) g%&m\;\)eg*r&gn%gﬁnlﬁog he \2/5138@?}11 %L&gg}’@‘{aégg%rgﬁ:v; y) b;mGPC

(gel per nea?b%&aama@ayﬁw refi®Vedt filtratiom ivOfilfaty vap possedigtaZ00/E! off ene
as a standard.” Exanple 9.70.09 Gam (0.2 nmmol) of [Pd(CI—%CN)4][BF4]2 was
suspended i diiddpropyletherdBPE)to iprevipitabmapolymend t h&he polynienwias recovsredibpi ng
1.25 g (6nmmol ) of 5-norbonene-2-nethyl acetoacetate obtained in Reference
Exanpl e &, Sltidtion apd 4niedtd give 198rm(yieddrdp%) of thewbjegt pduett hox yIhe- but enoat e
~obtained in Exanple 1 and 5 ml of nitronethane was dropw sely added to the
suspensi on fAemstituent etioas Srcrberpencad-meth i BEUOState wRiKrmebomeng - wmahyl 3-

02 e B o o i R LT NS

, i Zat.i

O e Y TR BBl S Y o et B b2t o
The pol yITer 198 4r2IPTEdebively by EPC GBI deeallh diditlob ok, Bvind8 o (vield

45% of the object pro e constituent ratio o

5- nor bof@ne etrafPdroniradGRinotystyrend 4¥ 4 dtdndaed.bomene- 2- met hyl  3-

met hoxy- 2- butendoate unit was found to be about 0.30/0.70 by 'H NWR
measur enent , _

Reference Example 2.
A resist composition comprising the following ingredients was prepared.
(a) the polymer obtained in Example 5 30g
15 (b) a photoacid generator | ' 60 mg

(triphenylsulfonium trifluoromethanesulfonate)
(c) ethylene glycol dimethyl ether 156¢g
The above resist compbsition was filtered by 0.1 & m Tefron filter and the
filtrate was spin-coated on a silicone wafer, followed by baking on a hot plate at 140C
20 for 60 seconds to give a resist film of 0.4 & m thick.
The wafer having the film formed was placed ina sufficiently purged
Stepper by nitrogen and ArF excimer laser beams (A =193 nm; NA 0.55) was irradiated
thereon through a niask having a pattern, followed by heating on a hot pléte at 90C for
60 seconds, and the resultant was subjected to development using a developing solution
25  [2.38% TMAH aqueous solution at 23°C] by a puddle method for 60 seconds, followed
by rinsing treatment using ultra pure water for 60 seconds to give 0.17 4 m (exposure

dose about 36 mJ/cm?) line and space pattern.



and the wei ght - aver age nol ecul ar wei ght (Mv) and dispersity thereof were
- found to be 19200 and 2.27, respectively by GPC (gel permeation

chromat ography, solvent: 10 tetrahydrofuran) using polystyrene as a
standard. Reference Exanple 2. A resist 4pbnposition conprising the

foll owi ng ingredients was prepared. (a) the polyner obtained in Exarrpl e 5

3.0 gh15 I Igb)' a photoaci d generat or : ngh I
Gl hep ! St TN A Geidshl SIRLARDGRUE AVBhAdn LIS .oﬁé‘é’ﬂﬁ‘ %‘sf‘éb”‘f‘;t ’

0.1 [err] npotef %gf Joh{gbﬁhoﬁ”@c tulﬁgzéd lthébfodilio -s@' %&31 P&erﬁelﬁk |ét<9°ne

waf er, followe ing on a t plate at 140 or 60 seconds to
give a resigid4 hJNBl fHonBmér hfiilla8a lshirteks miRkEaVRE Gh'e ﬂmmagaﬁcmretsis{ m f or med
was placed in a sufficiently purged Stepper by nitrogen and ArF excimer

| aser beanscdrhpositjorristisy thepolyited obthe pressnt invamtioatoan rénerkakin atvantmggbusty mask
having a pattern, followed by heating on a hot plate at 90C for 60 seconds,
and the & esb¢ usndtasm951smnﬁ}tmlé@rwmmrdmhcamswhrghézaﬁbm copsidered 40 ut i on
25 [2.38% TVAH aq@eous solution at 23[err] Cl by a puddl e nethod for 60
seconds, fob¢ a¥alyablg techpalogy, forcgpesyrnbelorging to the cammg genggatian. f or dous

ds t 0. 17 b 36 mJ/ ¢ d
pace pat { it presentgpvigtion o a%%éﬁ"aiﬁ%&é °$$fél%a°£§@ﬁpastm S %4“5' Fdes a

novel polyn}glfi é{ﬁggté for a resist conposition, etc. utili zed in the
. u
producti on Ter Sonduct or el enents, etc. and a novel nononer useful as a

starting material fER¥rthed) eheRIYHE of tﬁé‘ﬂre@en’i fivefiorr RAEROAMelatiaR abBityehd e
~polymer of the present invention can temarkably advantageously 5 be used as

a resi sio nefhefdfere i expebiel (@ B€ 1setil ih andlytidxs) perifibdtivh dfasetdlserc. apnsi dered to

functional resin for analysis and separation.



be a'varua'u:r're technol ogy for exposure belonging to the coning generation.

- Thus, n has a great value for formation of fine pattern
in semc M[mf“ﬂ “lwnnnllg etc. Further, the polyner of the present

i nvention fas archel atimg ab| lity and 1@1—8theref ore is expected to be

useful in analyticals, purification of nmetals, etc. as a functional resin
for anal ysis and separation. 48 WHAT I S CLAI MED | S: 1. A nononer

shown by th fas I1] [err] 5 (wherein X is a cyclic
hydr ocar bonWﬁg}‘éﬁa‘&{',‘%ﬂ[g/l | i%g pol ymeri zabl e doubl e bond(s), which nay have
a substi tuept, .h%n@nﬁ?&%ﬁéwn%%'ﬁ:e%e‘h@ﬁif Q%Ed Ris a substituted al kyl

or al kenyl @group having one or brotecte roxyl groups as
substituent). 2. A nono ; | |n claim1l1, wherein the cyclic
rez
I n th_jgz

hydr ocar bon resi due cont ai ni | e doubl e bond(s), which nmay have
a substituent, shown by X 10 neral formflla [1] is a group shown
by anyone of the general formulae [2] to [4] [err] (wherein Rerr]

Rlerr] & e @eueinXdpe nyldwthy;drw:arbpdrrmgéw contaiping polyimeyizalle dayble éomi(a)no

group, an al kyl oxycarbonyl grou an aryl group, an aral kyl gﬁoup or a

P
car banoyl gwbieh, m%havﬁr&éubﬁm@?ﬂér%llst? Sei’la@cl’@férdnle?t bopd and R | 1Aar$B igted alkyl
clained in clalm lajm 2, V\/nerelntl’é[ ubS|tuted alk% Balkenyl
group, showpr V@S%F&F‘W%Pmc %y?rqxg ROYPS B SURERAYy ¢ he

gener al f°fgy'o ,gnmgefqxag“@%sdgﬂlﬁfl,mmﬂ,:%L%gal  RidfoSAh kadgpendent | y

a hydrogen
' containing polymerizable double bond(s), which may have a substituent, shown by X’

10  in the general formula [1] is a group shown by anyone of the general formulae [2] to [4]

O w O w0

(wherein R' to R* are each mdependently a hydrogen atom, an alkyl group, a cyano
group, an alkyloxycarbonyl group, an aryl group, an aralkyl group or a carbamoyl group,
15 andn,aandbareQorl).
3. A monomer as claimed in claim 1 or claim 2, wherein the substituted alkyl or
atkenyl group, shown by R in the general formula [1] is a group shown by the general
formula [5]
$1 ?Ra
20 —C=C —R2 [5]
(wherein R’ and R? are each independently a hydrogen atom, an alkyl group, a
substituted alkyl group or an alicyclic hydrocarbon residue, and R' and R* may form
together an aliphatic ring, and R’ is an alkyl group, an alkenyl group, a hydroxyalkyl
group, an alkyloxycarbonyl group or an alkylsilyl group) or a group shown by the
25 - general formula [6]
Ri OR3 OR4 [6]
—cu —¢’ &2

(wherein R* is an alkyl group, R, R?and R® have the same meaning as above, and R’



~substituted alkyl group or an alicyclic hydr ocar bon resi due, and R err] and
" Rlerr] may Imummgmmmumlial i phatic ring, and Rlerr] is an al kyl group,
an al kenyl A | kyl group, an al kyl oxycarbonyl group or an

al kyl'si Iyl group) "or”a Yrdup shown by t HES 25 general formula [6] [err]
(wherein Rlerr] is an alkyl group, Rerr], RerrJand Rerr] have the same
nmeani ng as above, and R3 49 and R err] may formtogether an aliphatic

ring). 4. @Qm)n ner as_cl ai l.n.claim1l, wherein the substituted
al kyl or al Bh Imﬁyg?ﬁ?} toggheha ‘P%ﬁl%nﬁg)gr oup shown by the follow ng

general fornul 8 ' ' '
and RS are &1 ove apihe g sifinpdh ol L i Eh BB B MTLPIRENA, O "
R2' may for g&gsgﬁiof}g{ n?ﬁ%\'}\ﬁ yu?kﬁéﬁl/ﬁﬂ?tlﬁrfgll&nﬂ@vg'eﬁ&aﬁfdrﬁufh I]QWIQP& [8tjors and

Y and Y' ar gro he torfrula [9] oOr the general fornula [10]
10 in which Rerr]' and R err]' are a hydrogen atomor a |ower al kyl.group

having 1 to 4 carbon atons). 5. A“Qnomer as cl ai ned any one of
claims 13to 4, BIORA' t he spacer s by Zis a gro hown by the
general formula [11] [err] gwher ei n A er i s a dival ent) hydlr ocar bé),ljl

resi due whi ch me@=@nrtRRh at7loxy@H), ot Qm-RYer r(f] and—aRre2ergh [

i ndependently a | ower al kyl ene groyp, , P, and are each independentl
0 or 1, pr oWh@'ﬁmtﬁllYedﬁ adiydeogen gioBh Rrhpﬁr@rﬁs, arﬁﬁgo‘éﬁ‘ 3l groyhavipe LHp 48:,*“ nandyr

20 1s 1.) atoms and R!’ and R* may form together a lower alkylene group having 3 to 4 carbon
atoms and Y and Y’ are a group shown by the formula [9] or the general formula [10]
10 | R5' R4’
—cnz-cnz?- [9] —CH;, -—\c/—CH2 —  [10]
in which R and R” are a hydrbgen atom or a lower alkyl group hav_ipg 1to 4 carbon
atoms). |
5. A monomer as claimed in any one of claims | to 4, wherein the sp'acer.shown
15 by Z is a group shown by the general formula [11]
~{coo 2‘{1& ) p—(A 2 {As)— [11]
(wherein A, is a divalent hydrocarbon residue which may contain an oxygen atom, A,
and A, are each independently a lower alkylene group, m, p, q and r are each
independently O or 1, provided that q is 1 when m is 1, and at least one of m, p, qand r
20 isl)
6. A monomer as claimed in claim 5, wherein the spacer shown by the general
formula [11] is group shown by the general formula [12]
Lcoo );( cH,) — [12]

(wherein m’ and p’ are each independently 0 or 1, provided that at least one of m’ and p’

25 arel).
7. A monomer as claimed in claim 2, wherein R to R'”are a hydrogen atom.
8. A polymer, which contains, as a structural unit, a monomer unit shown by the

general formula [1a]



6. " A mononer as claimed in clai m 5, wherein the spacer shown by the
gener al ”“lmumlmmmufulroup shown by the general fornmula [12] [err]
(wher ei niiEniig ch i ndependently 0 or 1, provided that at |east

one of m *anfl pt 25 &re*1). 7. A norsOrer as clained in claim2, wherein
Rlerr] to Rlerr] are a hydrogen atom 8. A pol yner, which contains, as
a structural unit, a nononer unit shown by the general fornula [Ia] 50
[err] (wherein X is a cyclic hydfocarben residue which nay have a
substituent, Zis a spacer 5 or3-dirfect bond, and Ris a substituted

al kyl or al kenyl group having on rt

prot ect ed h;ﬁéﬁxyl groups as
substituent). 9. A polyner a | aifed in claim8, erein the cyclic

hydr ocar bon resi due which may hayve@orybstituent, shown by X in the general
formula [la] is a group shown by any one of the general fornulae [2a] to

[4a] 10 [er rdyhendiexss 8 chIRy HydrdcardhetdiuewRichaedy avele gatbstiart, \Z i8 alypatepgen
atom an al Kyl group, a cyano group, an al kyl oxycarbonyl group, an aryl

group, an agral disdet boral)pndR isa substinned/dlkglraratkenghgronp haviegidndoramwe 0 or 1).
15 10. - A polyner as clainmed in claim8 or claim9, wherein the
subst i t ut ecprateksed hydraxiykgnoyps aprsubgsitugsibwn by R in the general fornula [Ia]

is a group shown by the general fornula [5 err
J P 9. Aypolyrnerg as claimed in claim 8, \Evht]arex[n the l:yclic hydrocarbon residue

which may have a substituent, shown by X in the general formula [1a] is a group shown

by any one of the general formulae [2a] to [4a]

10 R16 R1s I(D:)]/
WRH [2a] mRIQ [3a] b [4a]

n
(wherein R to R" are each independently a hydrogen atom, an alkyl group, a cyano

group, an alkyloxycarbonyl group, an aryl group, an aralkyl group or a carbamoyl group,
and n, a and b are O or I).

15 10. A polymer as claimed in claim 8 or claim 9, wherein the substituted alkyl or
alkenyl group, shown by R in the general formula [1a] is 2 group shown by the general
formula [5]

TR
—C=C —R2 [5]

20 (wherein R' and R? are each independently a hydrogen atom, an alkyl group, a
substituted alkyl group or an alicyclic hydrocarbon residue, and R' and R* may form
together an aliphatic ring, and R’ is an alkyl group, an alkenyl group, a hydroxyatkyl
group, an alkyloxycarbonyl group or an alkylsilyl group) or a group shown by the
general formula [6]

25 _ 1Iz1 OR3 OR4

—CH -—\C/—-R2 [6]
(wherein R* is an alkyl group and R', R? and R® have the same meaning as above, and

R?® and R*may form together an aliphatic ring).



20 (MeTeTn Rlerr] and R{err] are each independently a hydrogen atom an

al kyl al kyl group or an alicyclic hydrocarbon residue,
and R[err m“H" g "lmgmiform together an aliphatic ring, and R err] is an
al kyl group, ¢ntal kenyl group, a hydroxyal kyl group, an al kyl oxycar bonyl
group or an al kylsilyl group) or a group shown by the general fornula [6]

25 [err] (wherein Rierr] is an al kyI group and R err], Rerr] and R err]

Q?Eﬁh;[‘?csgi W e 8 Uiped S ench o bt ERARPAER T O
tit
fS gl FO:M g;ege er Sh GmEU lﬁﬁ{%ﬁﬁ}f’wwgﬁlf n]b%f%gl{fgpﬁuﬁﬂ%]t& [8*]6

hydr ogen at om R[_err] and Rlerr]'are a Iovver al kyl group having 1 to 4

carbon atons and Rlerr] and Rerr]' nmayformtogether a | o¥er al kyl ene

group having 3t n'gaz‘bon atons and ahd V' are a group&own by the

forrrula[9] or th eneral fornula [ ¥ [err]t inlwhich Rﬂerr]'

and R[errg' are—C@ireR2N at7(}m_oc1.a-l—(me-r-kal'kyl[8broupch &t o[8] carbon

atons). 12. Ap olyrrer as claimed |na?/one of clains to 11, wherein
a

the spacer i&vhergn&ipsa hb‘}mgﬁyatPWeRgeﬂﬂérRa re adowralyl E}'O“I’Ehaf’ melfto derdioai n
oL S b S €L RS S VIR,
are each atoms and Y and Y’ are a group shown by the formula [9] or the general formula [10]
R5' R4’
10 ' —CH,;CH,— [9] —CH, '—}C/—CHZ — [10]
in which R* and R* are a hydrogen atom or a lower alkyl group having 1 to 4 carbon
atoms). |
12. A polymer as claimed in any one of claims 8 to li, wherein the spaceris a’
group shown by the general formula [11]
15 00 HAy~(az) {as)— [11]
(wherein A, is a divalent hydrocarbon residue which may contain an oxygen atom, A,
and A, are each independently a lower alkylene group, m, p, q ﬁnd r are each
independently 0 or 1, provided that q is 1 when m is 1, and at least one of m, p, g and r
is 1.)
20 13. A polymer as claimed in claim 12, wherein the spacer shown by the general
formula [11] is group shown by the general formula [12]
{coo )-(cH,) - [12]
(wherein m’ and p’ are each independently O or 1, provided that at least one of m’ and p’
are 1).
25 14. A polymer as claimed in claim 9, wherein R to R" are a hydrogen atom.

15.- A polymer, which is shown by the general formula [20]



|ndepende ded that g is 1 when mis 1, and at |east one of
m p, ¢ a mm,(m’ !lm"ﬂ!,m!’i A polynmer as clained in claim12, wherein

he spacer *shewnt eral formula [11] is group shown by the general
for mula [12] [err] (where| n m and p' ar®2each independently 0 or 1,

provided that at |east one of mi and p' are 1). 25 14. A pol yner as
claimed in claim9, wherein Rerr] to Rerr] are a hydrogen atom 15. A
pol ymer, which is shown by the general formul a [ 20] 52 [err] (wherein X

is a cyclic hydrocaron residue FEy ave a substiftuent, Z i's a spacer
or a direct bond, R ifs a substityt d a al keny group having one or
two protected hydrox I L a hydrogen atom a
| ower al kyl group or ogen |at|o err s sa\hydrogen afxpmn a | ower

al kyl group, a halogén at@n ajc rE;ny | kyl oxycar bonyl
group or a fornyl gr [ atom “az lfower al kyl group, a
car boxyl group, an alkyllo onyI grR&® or a halogen |atom R err] is an
al kyl enes group whi ch*nmay contai & a doubl e bond, or a di‘mect bond, Rlerr] is
a hydrogen atom an al kyl oup, a hal oal kyl group, an aryl group which may
have a subs{whereimX isscyslic gmémocafbh@r@t@@mxclen@y bays a substiugpmiisa SPacer

o oy g R B o AR 0
fingﬂgﬁéfr %ﬁ@ Srofat it 8baroBer ¥oR a Rt SR BB 0 o7
of - >C/:O Q %DgEI@gP R %q’o@hﬁé% eﬁ}?’ a[ er %q(p%oéphrﬂgz%ggrﬁ{bﬁ gﬁc]a%d% 8 roup ‘a nk I

group oOfga Qﬂ?ﬂﬁﬂycﬂb@ﬁ'ﬁ]gr&up &7 a fofmAgrép, R*Cisiathydrogen atom, a lower alkyl group,

a carboxyl group, an alkyloxycarbonyl group or a halogen atom, R2is an alkylene
group which may contain a double bond, or a direct bond, R*is a hydrogen atom, an
- alkyl group, a haloalky! group, an aryl group which may have a substituent, an aliphatic

heterocyclic group, an aromatic heterocyclic group, a halogen atom, an

15  alkyloxycarbonyl group, an aralkyloxycarbonyl group, a hydroxyalkyloxycarbonyl
group, an aryloxycarbonyl group, an acyloxy group, a Cyano group, a carboxyl group, a
formyl group, an amino group, a sulfonic acid residue, a carbamoyl group or a hydroxy
group, and R" and R® may form together a group of -CO-Q-CO- {Qis O or N-R™
[R™ is a hydrogen atom, a lower alkyl group or a phenyl group]}, G’ is an alicyclic

20  hydrocarbon residue, and R* and R* are each independently a hydrogen atom, an alkyl
group, a a group having hydrophilicity or an alkyloxycarbonyl group, and R* and R
may form together a dicarboximide group (-CO-NH-CO-), letters x, y and z satisfy
x+y+z=1, provided that 0.10=x=0.99, 0=y=0.90, 0=z=0.90 and 0.01 =y+z=0.90;
n is 4 to 2000.

25 | 16. A polymer as claimed in claim 15, wherein the cyclic hydrocarbon residue
shown by X in the general formula [1a] is a group shown by any one of the general

formulae [2a] to [4a]



20 hydrocar bon residue, and Rlerr] and Rlerr] are each independently a

hydr ogen atom um ml “I"ﬂllt La a group having hydrophilicity or an

SI kyl gxycarbo g rr] and Rerr] may formtogether a

I car boxi m de ro - letter83x, y and z satisfy x+y+z=1,

provi ded that O. 10[err]x[err]0 99 O[err]y[err]O. 90, O[err]z[err]0.90 and
~0.01[err]y+z[err]0.90; nis to 2000. 25 A polyner as claimed in
claim 15, wherein the cié %}I C hydrocaron res?ﬁge shown b he general
formula [la] i S e general e [2a] to
[4a] = 53 [err R = eaegdl+i nd ntly ary,
hydlrogen atom an aly lgrou ouplﬁgn g%lyl oxycar bényl ¥o!1p an
aryl group, (@RefifR%Y¥d ROLALIE R inde Gﬁcfelﬁﬂ DydhigRH BionR a@tkyl grobpadEydioar e O
or ). 17. ( A na#ymar a?scalugregln c?glr% §Q 0 av\heylrpgfnpthe °
substituted bn @lkyRixkEd¥bonyd igfiup, arb ol ﬂarauc h ogp 0£4 edrbamoyigreug,| a]
IS a group sg?‘%ﬁ by the gener}g forrrulﬂ(gm? ¥ S’[%r?? (wher ei nyulg[rerﬂr]
and- Rl er5] anéneaatd badpariilent|y a hydrogen atom an al kyl group, a
substituted al kyl group or an alicyclic _hydrocarbon residue, and R and R2
may formt og}ét her Anpolsimep#seclaimediimglaimA§ OR[léer!leP@ thms@snwedgqlkﬁd@r an

al kenyl grou a hydroxyal kyl oup, an.alk car bon 0 or an
al kyl si |yl @Hsap)erBep.shewe &y Rsﬁd%gwfﬁq rﬁ%ml'-é ?{fﬁﬂfeﬁ goup aﬁm oy fh geperat |
(wherein R %1 Esan al kyl group and R err], Rerr] and R err] have the
sarre) meani ng g c] and Rlerr] and R4 may formtogether an aliphatic
ring).
QR
10 '—C=C —R2 . 81

(wherein R' and R? are each independently a hydrogen atom, an alkyl group, a
substituted alkyl group or an alicyclic hydrocafbon residue, and R! and R* may form
together an aliphatic ring, and R® is an alkyl group, an alkenyl group, a hydroxyalkyl
group, an alkyloxycarbonyl group or an alkylsilyl group) or a group shown by the

15  general formula [6]

Ri OR3 OR4
—ci—c’ra [6]

(wherein R* is an alkyl group and R, R? and R? have the same meaning as above, and
R® and R*may form together an aliphatic ring).

20 18. A polymer as claimed in any one of claims 15 to 17, wherein the substituted |

alkyl or alkenyl group, shown by R is a group shown by the following general formula

[7], [8] or [8]
Y 1
$1'?R3' . 0/ \o
. . \_/ , 0..0 )
25 —C=C —R2?' [7] —CH,—C—R2' [8] —cm,~<—gr, [&]

(wherein R"’is a hydrogen atom, R* and R”’are a lower alkyl group having 1 to 4 carbon
atoms and R" and R* may form together a lower alkylene group having 3 to 4 carbon

atoms and Y and Y’ are a group shown by the formula [9] or the general formula [10]



20
subst | tut ed
fol |l owi ng g
hydr ogen at

A p0|yner as—ctainmed in any one of clains 15 to 17, wherei

group shown by Ris a group shown by the
M’lﬂ!m , [8] or [8'] [err] (wherein Rerr]is a
0 a lower al%4l group having 1 to 4 carbon

n the

atons and Rlerr] and Rl err] may formtogether a | ower alkylene group having
3 to 4 carbon atons and Y and Y' are a group shown by the formula [9]

t he general
hydr ogen at

A pol yner as cl ai neghg Degy) of cl ai
%hovx%—

shown by Z

Alerr] is al}g%bl‘f@ﬁ?matﬁylfh

Alerr] and
are each 10
| east one o
t he general
I ndependent

pol yner as
t he general

10

15

20

25

formul a [ 10] 54 [err] in which err ,and Rlerr]' are
omor a |ower al kyI group having 1 2 ar bon atons). 5
tO_

rein [tbf spacer

IS a group he gener al & nula [ [err] {wherein

are each in epe
atofpdyiependently O or 1, prow ded that g is 1 when mis 1, a

or
a
19.

rrk}gf?ong SholH Sr Wibw&t 418 gfotipitabihgdiio @eARA at om

a lower alkylene group, m p, q and r

f m”p, qandrlsl)20 A pol yner asclalrredlnclalm19
wher ei n g he1gpaceA polyaner ds\cldited teamgrone of elaims 45 o 18, wherain grespaces kiown by

formula [12] [err] 15 gwhereln m and p' are each
by ZGs agroup spownibyide gimeral formubaBliljone of nl and p' are 1).

c:c glr x?al Flgi aim 15 W“e)[é\ y_éA 3_@1{ (3119 of 20 [11 ]gr oup shown
(wherein A, is a divalent hydrocarbon residue which may contain an oxygen atom, A,
and A, are each independently a lower alkylene group, m, p, q and r are each
independently O or 1, provided that q is 1 when m is 1, and at least one of m, p, g and r
is 1.)
20. A polymer as claimed in claim 19, wherein the spacer shown by the general
formula [11] is a group shown by the general formula [12]

| {eoo)—(cr) - 2
(wherein m’ and p’ are each independently O 6r 1, provided that at least one of m’ and p’
are 1).

$9 l|§11

21. A polymer as claimed in claim 15, wherein the group of —C isa
R10 f12

R13

group shown by the general formula [16]

CH—CH
R10 R13 [16]

(in the general formula [16], R and R" form together a group of -CO-Q-CO- {Qis O
or N-R™ [R™ is a hydrogen atom or a lower alkyl group]}).

22. A polymer as claimed in claim 15, wherein the group of G' isa

R/ZO\RZI

group shown by any one of the general formulae [17] to [19]

nd at
21. A
by



[err] (|n the general forrrula [16], R err] and R err] formtogether a group
~of -COQ CO m“ﬁumjm r] [R[err] is a hydrogen atomor a |ower
al kyl group]} r as clained in claim15, wherein the group

of [err] group* sHowh y one of the geheral fornmulae [17] to [19] 55
[err] (wherein R[err] and Rl err] have the sane neaning as above and n, a
and b are 0 or A polynmer as clained in claim16, V\/nereln

Rlerr] to R[err] are ekzpydrogen atom

? ] [17] § i 2 (18] j E [19]

(wherein R® and R* have the same meaning as above and n, a and b are 0 or 1).

5 23. A polymer as claimed in claim 16, wherein R'to R are a hydrogen atom.



ABSTRACT OF THE DISCLOSURE
A NOVEL MONOMER AND A POLYMER OBTAINED THEREFROM
This invention relates to a monomer shown by the general formula [1]

X'—2-—0—C—R

4 [1]

(wherein X' is a cyclic hydrocarbon residue containing polymerizable double bond(s),

wn

which may have a substituent, Z is a spacer or a direct bond and R is a substituted alkyl
or alkenyl group having one or two protected hydroxyl groups as substituent) and a
polymer containing a segment derived from the above monomer.
The said polymer is useful for a resist composition, etc. utilized in the

10  production of semiconductor elements, etc. and the said monomer is useful as a starting
material for the polymer, and a resist composition using the said polymer can
remarkably advantageously be used as a resist material for ArF excimer laser beams
which has been considered to be a valuable technology for exposure belonging to the

coming generation.



