1 2 MAY 2004 PROCESS FOR PRODUCI NG FI LM FORM NG RESINS FOR PHOTORESI ST
COVMPGSTI ONS FI ELD ' OF THE I NVENTI ON The present invention provides a
process for producing a filmformng resin suitable for use inighdAvrEsi st
conposi tions. The process involves renoving netal ion inmpurities fromsuch
afilmformng resin by passing a filmformng resin having netal ion

i mpurities through GPROCESSFOR PROSUGCHNGE LIS CREENGHIBESHSei nbel ow.  One
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of positive photoresist) or the unexposed (in the case of negative
photoresi st) areas of the coated surface of the substrate. Metal ion
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Photoresist compositions are used in microlithography processes for
making miniaturized electronic cbmponents, such as in the fabrication of computer
chips and integrated circuits. Generally, in these processes, a thin coating of a
film of a photoresist composition is.first applied to a substrate material, such as
silicon wafers used for making integrated circuits. The coated substrate is then
baked to evaporate any solvent in the photoresist composition and to fix the
coating onto the substrate. The baked-coated surface of the substrate is next
subjected to an image-wise exposure to radiation.

This radiation exposure causes a chemical transformation in the exposed
areas of the coated.surface. Visible light, ultraviolet (UV) light, electron beam and
X-ray radiant energy are radiation types commonly used today in microlithographic
processes. After this image-wise exposure, the coated substrate is treated with a
developer solution to dissolve and remove either the radiation-exposed (in the
case of positive photoresist) or the unexposed (in the case of negative photoresist)
areas of the coated surface of the substrate.

Metal ion contamination has been a problem for a long time in the
fabrication of high density integrated circuits, computer hard drives and computer
chips, often leading to increased defects, yield losses, degradation and decreased

performance. In plasma processes, metal ions such as sodium and iron, when
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chips, often leading to increased defects, yield | osses, degradation and
decreased performance. In plasma processes, netal ions such as sodi um and
iron, when 1 12 MAY 2004 they are present in a photoresist, cafxXgwse 4
contam nation especially during plasma stripping. However, these problens

can be overcone to a substantial extent during the fabrication, process,
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compositions which meet strict impurity level specifications and (2) carefully
controlling the photoresist formulation and processing parameters to avoid the
introduction of impurities into the photoresist composition. As photoresist
applications become more advanced, tighter impurity specifications must be made.

Film forming resins (such as film forming novolak resins and vinylphenol-
resins) are frequently used a polymeric binder in liquid photoresist formulations. In
producing sophisticated semiconductor and other microelectronic devices, it has
become increasingly important to provide film forming resins having metal ion
contamination fevels below 50 ppb each. The present invention provides a
method for producing such fiim forming resins having very low metal ion
concentrations.

There are two types of photoresist compositions, negative-working and
positive-working. When negative-working photoresist compositions are exposed
image-wise to radiation, the areas of the resist composition exposed to the
radiation become less soluble to a developer solution (e.g. a cross-linking reaction
occurs) while the unexposed areas of the photdresist coating remain relative]y
soluble to such a solution. Thus, treatment of an exposed negative-working resist

with a developer causes removal of the non-exposed areas of the photoresist
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There are two types of photoresi st conpositions, negative-working and

posi tive-working. When negati ve-worki ng photoresist conpositions are
exposed inmmge-wi se to radiation, the areas of the resist conpobiZtiin 2004
exposed to the radiation becone |ess soluble to a devel oper solution (e.g.
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gases etch that portion of the subStrate where the photoresist coating
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remai ning areas of the photoresist coating may be renpoved during a
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adhesi on tpattche isioeeatby inghs Wubbiratcemaistidl thicls Tosteapoads o the photomask
used for the imagé-wise exposure of the radiation. Later, the remaining areas of
the photoresist coating may be removed during a stripping operation, leaving-a -
clean etched substrate surface. In some instances, it is desirable to heat treat the
remaining photoresist layer, after the development step and before the etching
step, to increase its adhesion to the underlying substrate and its resistance to
etching solutions. -

Positive working photoresist compositions are currently favored over
negative working resists because the former generally have better resolution
capabilities and pattern transfer characteristics. Photoresist resolution is defined
as the smallest feature which the resist composition can transfer from the
photomask to the substrate with a high degree of image edge acuity after
exposure and development. In many manufacturing applications today, resist
resolution on the order of less than one micron is quite common. In addition, it is
almost always' desirable that the developed photoresist wall profiles be near
vertical relative to the substrate. Such demarcations between developed and
undeveloped areas of the resist coating translate into accurate pattern transfer of
the mask image onto the substrate.



etching solutions. , , Positive working photoresist conpositions are
currently favored over negative working resists because the forner
general |y have better resolution capabilities and pattern tranghepay ooy
characteristics. Photoresist resolution is defined as the smallest feature
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process for renoving ionic ig@uri ties froma photoresist solution which
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filter shesiidlabjle)acayliie drea mtiesdrylatemonshiay; a sel.f-supporting fibrous
matri x having jmmobiljzed therein a particulate filter aid and a
particul ate i orPhRIRYAEE atdanst onesefithe felipvdng hup dfilier eRgeiShavi ng an aver age

particle size qfy Ty AReabPeHier? dotnRMY a self-supporting fibrous matrix having
immobilized therein a particulate filter aid and a particulate ion exchange resin,
said ion exchange resin having an average particle size of from about 2 to about
10 micrometers (um), wherein said particulate filter aid and ion exchange resin
particles are distributed substantially uniformly throughout a cross-section of said
matrix; and/or |

(i) a filter sheet comprising a self-supporting matrix of fibers having
immobilized therein a particulate filter aid and a binder resin, said filter sheet
having an average pore size of 0.05 to 0.5 pm;

(c) rinsing the filter sheet of step b) with the solvent of step a); and

(d) passing the solution of the film forming resin through the rinsed filter
sheet of step (c),

thereby producing the film forming resin suitable for use in a photoresist
composition.

The present invention also provides a method for producing a photoresist
composition, said method comprising: providing an admixture of: 1) a film forming
resin prepared by the foregoing method; 2) a photosensitive component in an
amount sufficient to photosensitize a photoresist composition; and optionally 3} an

additional suitable photoresist solvent,



10 mcrometers (gm, wherein said particulate filter aid and ion exchange
resin particles are distributed substantially' uniformy throughout a
cross-section of said matrix; and/or (ii) a filter sheet- cor’rﬁrﬁsum'gz[m
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devel oper. DES | PTI ON OF THE PREFERRED EMBCDI MENTS The present i nvention
provi des a nmethod for producing a filmformng resin

DESCRIPTION OF THE PREFERRED EMBODIMENTS
.The present invention provides a method for producing a film forming resin
- suitable for use in a photoresist composition. One step (a) of the method involves:
providing a solution of a film forming resin in a solvent, said film forming resin
made by polymerizing at least one monomer comprising a cycloolefin or an acid-
labile acrylate monomer.

The cycloolefin may be any substituted or unsubstituted multicyclic
hydrocarbon containing an unsaturated bond. The cycloolefin monomers include
substituted or unsubstituted norbornene, or tetracyclododecne. The substituents
on the cycloolefin monomers can be aliphatic or cycloaliphatic alkyls, esters, acids,
hydroxyl, nitrile or alkyl derivatives. Examples of cycloolefin monomers, without

limitation, are:



suitable for use in a photoresist conposition. One step (a) of the nethod

i nvol ves: providing a solution of a filmformng resin in a solvent, said
filmformng resin made by polynerizing at | east one nononer cqrrprl sing a
cycloolefin or an acid- labile acryl at e m)norrer The cycl ool efi ni ZejAYbeosany

substituted or unsubstiturﬁg mul (ﬁ Farbon contai ni ng an
unsat urated bond. The | ef bstituted or
unsubsti tuted norbornene;f or t ycI cne ubstituents on the
cycl ool efi n nononers can é al i phatiec or c allpha +¢- al kyl s, esters,
acids, hydroxyl, nitril e or al kyl “degj vati'v s Exa of cycl ool efin

nononers, vmthout limtation, are: 5 MAY 2004 " O D--- L DHOHCH
PD O O her cycl ool efi n nonomers which may al so be used in synthesizing the
polymer include the following: (~_ o o1 o--~ 1 The preferred cycl ool efin

nmononer s i nclude 1-but nor bornene c oxylate (BNC), hydroxyet hyl
nor bor nene car boxyl at ¢ , horbor car boxyl /J d (NC) t-butyl
tetracyclo[4.4.0.1.2.61. 010 ] dodec-8 e- 3- car boxylLa and t-

but oxycar bony[ net hyl tetr cI 0[4.4.0.102y61. 7.10 ]

dodec- 8- ene- 3- car boxyl at e. of these BNC_, HNC and are especially
preferred. The acid labile acryl ate or net hacryl nonomner cEln be any
acryl ate or

OH

Other cycloolefin monomers which may also be used in synthesizing the

polymer include the foliowing:

——

=0
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The preferred cycloolefin monomers include t-butyl norbornene carboxylate
(BNC), hydroxyethyl norbornene carboxylate (HNC), norbornene carboxylic acid
(NC), t-butyl tetracyclo[4.4.0.1.2%1, 7° ] dodec-8-ene-3-carboxylate, and t-
butoxycarbonylmethyl tetracyclo[4.4.0.1.261. 719 ] dodec-8-ene-3-carboxylate. Out
of these BNC, HNC, and NC are especially preferred.

The acid labile acrylate or methacrylate monomer can be any acrylate or
methacrylate moriomer having an acid-labile group. An acid-labile group is one
which is easily subjected to acid hydrolysis by an acidic catalyst.' In one
embodiment, the acid labile acrylate or methacrylate is represented by the formula
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met hacryl ate nononmer having an acid-labile group. An acid-labile group is
one which is easily subjected to acid hydrolysis by an acidic catalyst. In
one enbodinment, the acid labile acrylate or nethacrylate is represented by
the formula (HNC) . BNC) 6 1 2 MAY 2004 R R wherein Ris hyd‘?gg‘é«ﬁ'aoma
methyl; and RL is an acid-labile tertiary hydrocarbyl group of about 3 to
20 carbon atons, an acid-labile trihy. arbylsilyl group of about 3 to 20
carbon atons, or an acid-labile cyclic ety containing fromabout 5 to
about 50 carbon atons. As used herein, tBeE®@erm "hydrocarbyl substituent"
or "hydrocarbyl group” is wused in its otdinary sense, which is well known
to those skilled in the art. Specificaltyp.it refers to a group having a
carbon atomdirectly attached to the renai Ader of the nol ecule and havi ng
predom nantly ro; g@,b@ ek | f iy aga L i

i ncl ude: (1) h%ﬁ%%gr?bﬁgn@sﬁ sti tgﬁed?\rt g, ﬁ?%ﬁg?’ %@alﬁ}pﬁa?ﬁcagg.Ig.gi,]é)glgﬁ“;ﬂryor

al kenyl ), hylrocgrblyl graup. of abaut@ we® ghrbaryatoos, lkengdijl-lahilestrinydeoaasbyisitydl

aromatic-, aliphatjc-,.an alicyclic-substitut romati c supstituents, as
Rel T s oyetiin i 3 3k Rauih: alofis s vy ACkE B e R ARBLGAT DG
portion ofgihespaiest Soéd@ -5b carb¥h atGiHbst i tuents together forman alicyclic
radi cal ) ; {2) substi1tuted hydrocarbon substituents, that is, substituents

contai ni ng normsiyded derdionthgr teaps hydiochrbyil substduent oe Xhydrbcattnys graupdns i on,
do not alter the. predom nantly hydrocarbon substituent (e.g., .halo

(ospeci al 19ach it it SHARENSR05, WIKHT day ol R i Bap: SKifed WG 1 @t o,
nitro, nit ; d s y h | Sl t o4

substi tuen?‘ss)&sv?\f/?ﬁaﬁ:"g', Itvﬁf%fe%x??a\?i ﬁl?ug ﬁ%ﬁfe‘ o&?n'lélr%zé%rf 3%&“8%:@ b%ﬂrtlé% ee?r é%tt%er, in

t he cont exem&inddri of i theemdilenyle cand diaving peedomirsamtly ahydrmcaon chatpober.
chain otherw se c%gﬁgaed of .carbon. atuoms. Het eroatons i nclude sul fur,

oxygen, nitErUBRRS RS QEQURS S uent s as pyridyl, furyl,
(1) hydrocarbon substituents, that is, aliphatic (e.g., alkyl or alkenyl),

alicyclic (e.g., cycloalkyl, cycloalkenyl) substituents, and aromatic-, aliphatic-, and
alicyclic-substituted aromatic substituents, as well as cyclic substituents wherein
the ring is completed through another portion of the molecule (e.g., two
substituents together form an alicyclic radical);

(2) substituted hydrocarbon substituents, that is, substituents containing
non-hydrocarbon groups which, in the context of this invention, do not alter the
predominantly hydrocarbon substituent (e.g., halo (especially chloro and fluoro},
hydroxy, alkoxy, mercapto, alkylmercapto, nitro, nitroso, and sulfoxy);

(3) hetero substituents, that is, substituents which, while having a
predominantly hydrocarbon character, in the context of this invention, contain other
than carbon in a ring or chain otherwise composed of carbon atoms. Heteroatoms
include sulfur, oxygen, nitrogen, and encompass substituents as pyridyl, furyl,
thienyl and imidazolyl. In general, no more than two, preferably no more than one,
non-hydrocarbon substituent will be present for every ten carbon atoms in the
hydrocarbyl group; typically, there will be no non-hydrocarbon substituents in the
hydrocarbyt group.

Examples of the acid-labile abrylate/methacrylate monomers include: t-butyl
acrylate, t-butyl methacrylate, trimethylsilyl acryiate, trimethylsilyl methacrylate,
mevaloniclactone  methacrylate (MLMA), 2-methyladamantyl methacrylate
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thienyl and im dazolyl. In general, no nore than two, preferably no nore

t han one, non-hydrocarbon substituent will be present for ever%/ ten carbon
atons in the hydrocarbyl group; typically, there will be no 2 MAY 2004
non- hydr ocar bon substituents in the hydrocarbyl group. Exanples of the

aci d-1 abi | gMAGMRA) atl@édﬁd‘i@«%b”rﬁéma @Er§h¥cﬂh@kquemelhéw§/lhﬁ lox?édé{hﬁfa‘ﬁe
t-butyl nethacrylate, trinethylsilyl acr rimethylsi net hacryl at e,
meval oni cl &&@hxedrmﬁamemmoywxmamantaeehyBaaaﬂmanwylwhbutyyolac'@na 12

MAY 24 ( MAMVA) song ntyI | at e,
N hyar oy A0 B AR Oo By L shEO Ene.
3, 5-di hydr oxy-, "%Eh%‘fﬁ%cﬁ%le 3%2@%658&37 «t:%mgrisipg ihe cyggl% lefin further

R- net hacryl oyl oxy-y-but yl'oxy- yrolactone.

| n one enbesmprses arn hemrmemnnemamlatelmdm@r dmineoémbbdurfﬁemtfr@" acr?;late
conprises an acrylate or nethacrylate nononmer. In one enbodi nent,

acryl ate TMEAGHE 19 %”%F@fﬁé%mégéms'éﬂicﬁyestructure RO O- R wherein Ris
hydrogen or methyl; and Rl is a cyclic hydrocarbyl group (including both
aromati ¢ and nonaromatic cyclic noieties) containing fromabout 5 to about
50 carbon atons, and in one enbodi ne rom about 10 to about 30, and in
one enbodi nent from about 20 to about 4 rbon atons. Preferred
structures for the ---Rl group include: =H, C, to GO alkyl, OH OH OR CH
CH3 (~L ~O O O,

wherein R is hydrogen or methyl; and Ry is a cyclic hydrocarbyl group (including
both aromatic and nonaromatic cyclic moieties) containing from about 5 to about
50 carbon atoms, and in one embodiment ‘from about 10 to about 30, and in one
embodiment from about 20 to about 40 carbon atoms. Preferred structures for the
—R; group include: -

E Rz=H, C; to Cyg alkyl, @
@ o @ @
Rg‘Ra—C] to Cm alk}']

SRl RS
m@g@
e giie g

The more preferred acrylate and methacrylate monomers are selected from
mevaloniclactone methacrylate (MLMA), 2-methyladamantyl methacrylate

(MAdMA), isoadamantyl methacrylate, 3-hydroxy-1-methacryloyloxyadamatane,

8



OO0--~CHOOH OHR3=Ra=C, to ClO alkyl CH3 The nore preferred acrylate
and methacryl ate nononers are selected from neval oniclactone nethacrylate
(MLMA), 2-nethyl adanmantyl nethacrylate (MADMA), isoadamantyl ¥t MAY20tkat e,

3- hydr oxy- | -4ret L oyl oxyadanat ane, 8 1 2 MAY 2004 3, 5-di hydr oxy- |

- rre%/hacr );;I oyﬁk@%ﬁﬁﬁ%éwghaf@ﬂﬁﬂwam%y- ﬁﬂb@gmwlca{iann‘ﬁbuttymlactone,
a- net hacryl g A t.0 a .
preferred. f&#o‘gﬁnﬁe&@%&ﬁ@n@ I Eey%%%y%%ﬁb%@qbwaﬂsﬁ%ﬁ% ';Y_@St
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MAAMA. | n the percentage of the acrylate monomer relative to the cycloolefin/cyclic anhydride
monomers used to make the film forming resin ranges from about 95 mole% to
about 5 mole%, preferably from about 75 mole% to about 25 mole%, and most
preferably from about 55 mole% to about-45 mole%. '

In one embodiméht, the film forming resin is a copolymer made by
polymerizing the monomers MA, MLMA, MAdMA, BNC, HNC, and NC. In one
embodiment, the amounts of acrylate and cycloolfin monomers used to make the -
copolymer, expressed as mole% of maleic anhydride are: 20-40 mole% BNC, 5-15
mole% HNC, 2-10 mole% NC, 20-30 mole% MLMA, and 20-30 mole% MAdMA. in
one embodiment, the relative molar ratio of the monomers varies from 1 mole
MA:0.20 mole cycloolefin monomers:0.80 mole acrylate monomers to 1 mole
MA:0.80 mole cycloolefin monomers:0.20 mole acrylate monomers. In one-
embodiment, the relative mol'e ratio of the monomers is 1 mole MA: 0.33 mole
cycloolefin monomers: 0.67 mole acrylate monomers, and in one embodiment, 1
mole MA: 0.67 mole cycloolefin monomers: 0.33 mole acrylate monomers. In one
embodiment, the mole ratio of NC:HNC:BNC is 1 :2:7, and the mole ratio of
MadMA to MLMA is 1:1.

In one embodiment, the fim forming resin is a copolymer made by

. polymerizing the monomers MA, MLMA, MAdMA and BNC, and in one
embodiment, the mole ratio of the monomers is 1 mole MA: 0.33 mole BNC: 0.67
mole acrylate monomers.
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and - COOR wherein Ris an alkyl group pf Ix3o 8 carbon at ons, and in one
enbodi nent 1 to 4 carbon atons .(such Qutyl group) ; R is a member

R2
rl

wherein R' is a member ‘selected from the group consisting of —
CH;C(CF3),0H, ~CH,C(CF3):0OR, —CH,C(CF3):0Ot-Boc, -t-Boc, -OC(O)CHs, -
COOCH, and -COOR wherein R is an alkyl group of 1 to 8 carbon atoms, and in one
embodiment 1 to 4 carbon atoms (such as a tbutyl group) ; R® is a member
selected from the group consisting of -H, -F and —-CFs; and R® and R* are
independently —H or —F; with the proviso that at least one of R'-R* groups contains
a fluorine atom.

The film forming resin of this invention can be synthesized using techniques
known in the art. It may be synthesized by free radical polymerization technique
using, for example, 2,2'-azobisisobutyronitrile (AIBN) as initiator. A mixture of
monomers is added to a reaction vessel together with a solvent, e.g.
tetrahydrofuran, and AIBN is added. The reaction is carried out at a suitable
temperature for a suitable amount of time to give a polymer with desired
properties. The reaction may also be carried out without a solvent. The
temperature may range from about 35°C to about 150°C, preferably 50°C to 90°C
for about 5 to 25 hours. The reaction may be carried out at atmospheric pressure
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The solvent used to prepare the solution of the film forming resin can be
any solvent useful in formulating photoreist compositions. Useful solvents include,
without limitation, propylene glycol methyl ether acetate .(PGMEA), propylene
glycol monomethyl ether (PGME), 3-methoxy-3-methyl butanol, 2-heptanone
(methyl amyl ketone), ethylene glycol monomethyl ether, ethylene glycol
monoethyl ether, diethylene glycol monoethyl ether, ethylene glycol monoethyl
ether acetate, ethylene glycol monomethyl acetate, or a monooxymonocarboxylic
acid ester, such as methyl oxyacetate, ethyl oxyacetate, butyl oxyacetate, methyl
methoxyacetate, ethyl methoxyacetate, butyl methoxyacetate, methyl
ethoxyacetate, ethyl ethoxyacetate, ethoxy ethyl propionate, methyl 3-
oxypropionate, ethyl 3-oxypropionate, methyl 3-methoxypropionate, ethyl 3-
methoxypropionate, methyl 2-oxypropionate, ethyl 2-oxypropionate, ethyl 2-
hydroxypropionate . (ethyl lactate), ethyl 3-hydroxypropionate, propyl 2-
oxypropionate, methyl 2-ethoxypropionate, propyl 2-methoxy propionate, and
mixtures thereof. | |

Another step (b) of the presently claimed method for producing a film
forming resin involves providing at least one of two filter sheets. One filter sheet

(of step b(i)) comprises a self-supporting fibrous matrix having immobilized therein
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any solvent useful in fornulating photoreist conpositions. Useful solvents
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particle si@derderf, Gonrapdi8.A2, Uﬁdabtngtnahﬁ)e Petd PRg® agterein said
particul ate fil t[gr ai d and ion exchange resin particles are distributed-
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cation eXChanﬁlnacry %' aaid-di \r}lln?/[n b%)r%g_ggg ggoproeiy?rlngfs grrl]éj ggh)étr utry;ejgs of sulfonic or
carboxylic acid group-containing polymers. It should be noted that cation
exchange resins are typically supplied with H* counter ions, NH,* counter ions or
alkali metal, e.g., K* and Na* counter ions. Preferably, the cation exchange resin
utilized herein will possess hydrogen counter ions. One preférred particulate -
cation exchange resin is Microlite PrCH available from Purolite (Bala Cynwyd,
Pa.). This is a sulfonated styrene-divinyl benzene copolymer having a H* counter
ion.
Suitable anion exchange resins are known in the art and are disclosed, for
example, in Samuelson, lon Exchange Separations In Analytical Chemistry, John
Wiley & Sons, New York, 1963, Ch. 2. The preferred anion exchange resins are
those resins having a hydroxide counter ion whereby hydroxide is introduced into
the photoresist composition during the exchange process. Hence, preferred anion -
exchange resins are those resins having quaternary ammonium hydroxide
exchange groups chemically bound thereto, e.g., styrene-divinyl benzene
copolymers substituted with tetramethylammoniumhydroxide. A preferred anion
exchange resin is crosslinked polystyrene substituted with quaternary ammonium

hydroxide such as the 'ion exchange resins sold under the trade names
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t hereof. Cation exchange resins which may be enployed in the preparation of
the filter sheet are not particularly limted. Suitable catipp ypxchgpge
resins include sulfonated phenol-fornal dehyde condensates, sulfonated
phenol - benzal dehyde condensates, sul fonated styrene-divinyl benzene
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process. Henge referred anio exchange resins are those resins having
guat er nar ycaa[ﬁ%*rﬁ%ﬂﬁicf'l' rsb%e&ecggxewiﬂ'{feﬂ@r oups chenical l'y bound thereto,
e.g., styrene- diyidbié s@ﬁ%@%ﬁir@ﬁ@d{oﬁ@%étr&%ﬁkht b baVutifized in the above

t et ramet hyl ammoni unhydr oxi de. A™preferred anion exchange resin is
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Chem cal Goigpstefibefdlere are various types of particulate filter aids that. .

can be advantageously enployed in the filter sheet above, including
di at omaceous edntane embadenent, theefillgrisheet of stepc®)(ofugtier sompsisespgobinder i ¢

pol ymor i 2dEeEn, ERAET PR SYREME ool e Sk, SHYSPnRIRE, amelpmine

pol yet hyl eagnaldeny@s kelloigicduchipa€ thedes dgigéedcini Desl Pat, Bad.s4,00%, 1@3dand
4,007,114, polyamido-polyamine ebichlorhydrin resins such as those disclosed in
U.S. Pat. No. 4,859,340, and polyalkylene oxides such as those disclosed in U.S.
Pat. No. 4,596,660. Polyamido-polyamine epichlorohydrin resins are preferred,
and can be obtained commercially, such as Polycup™ 1884, 2002 or $S2063
(Hercules), Cascamide™ Resin pR-420 (Borden) and Nopcobond™ 35 (Nopco).

In one embodiment, the above filter sheet has an average pore size of
about 0.5 to 1.0 um.

The second filter sheet (of step (b)(ii)) of the present invention is a filter
sheet comprising a self-supporting matrix of fibers having immobilized therein
particulate filter aid and binder resin, the filter sheet having an average pore size of
0.05 to 0.5 um, and in one embodiment 0.2 um .

The self supporting fibrous matrix can comprise fiber selected from the
group consisting of polyacrylonitrile fiber, nylon fiber, rayon fiber, polyvinyl chioride
fiber, cellulose fiber and cellulose acetate fiber. Prefe'rably, the self-supporting
matrix is a matrix df cellulose fibers. The cellulose fibers are preferably derived
from a cellulose pulp mixture comprising an unrefined cellulose pulp having a

Canadian Standard Freeness of from about +400 to about +800 ml., and a highly
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Emul si on Technol ogy, Lissant, Kenneth J., Mrcel Dekker, 1974), activated
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resin through the filter sheet of step (b)(ii), followed by the filter sheet of step (b)(i).

In one embodiment, the film forming resin of the present invention suitable
for use in a photoresist composition has a concentration of sodium and iron ions
that is less than 50 parts per billion (ppb) each, and in one embodiment less than
25 ppb, and in one embodiment, less than 10 ppb.

In the embodiment of the present invention, wherein the monomer used to-
make the film forming resin, in addition to comprising a cycloolefin, further
comprises a cyclic anhydride, the present invention provides the additional
advantage that the anhydride groups of the resulting film forming resin are not
hydrolyzed when such a resin is purified of metal ion impurities by passing the

resin through a filter sheet of the present invention.

Method for producing a photoresist composition

The present invention also provides a method for producing a photoresist
composition, said method comprising: providing an admixture of: 1) a film forming
resin prepared by the aforementioned method; 2) a photosensitive component in
an amount sufficient to photosensitize a photoresist composition; and optionally 3)

an additional suitable photoresist solvent to form a photoresist composition.
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enbedded therein, and is preferably available comercially from CUNO

I ncorporated (Meriden, Conn., U S A ), under the tradenane Zet: 020
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Optional Ingredients

Optional ingredients for the photoresist compositions of the present
invention. include colorants, dyes, anti-striation agents, leveling agents,
plasticizers, adhesion promoters, speed enhancers; solvents and such surfactants
as non-ionic surfactantsr, which may be added to the solution of the film forming
resin, sensitizer and solvent before the photoresist composition is coated onto a
substrate. Examples of dye additives that may be used together with the
photoresist compositions of the present invention include Methyl Violet 2B (C.I. No.
42535), Crystal Violet (C.I. 42555). Malachite Green (C.1. No. 42000), Victoria Blue
B (C.I. No. 44045) and Neutral Red (C.I. No. 50040) at one to ten percent weight
levels, based on the combined weight of the film forming resin and sensitizer. The
dye additives heip provide increased resolution by inhibiting back scattering of light
off the substrate. _

Anti-striation agents may be used at up to a five percent weight level, based
on the combined weight of the film forming resin and sensitizer. Plasticizers which
may be used include, for example, phosphoric acid tri-(beta-chloroethyl)-ester;
stearic acid; dicamphor; polypropylene; acetal resins; phenoxy resins; and alkyl
resing, at one to ten percent weight levels, based on the combined weight of the
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The photosensitive conponent is well known to those of ordinary skill in
the art. Suitable exanples, without Iimtation, of the phot Ongm@ ¥®‘
conmpound i nclude opiumsalts, such as, diazoniumsalts, iodon al'ts,
sul foniumsalts, halides and esters, although any photosensitive conpound
that producébn dermiogdrasiorndi sereitizeri ofhergyadtieizes ediditiVee ipmiroue 3p6!Soaling

usual |y used in fo sol ubl e i organi ¢ solvents, nostly as iodoni um or
sul f oni um sBF?@rﬁ%&gfwﬁee@agﬁf'é\iﬁﬂaﬁ“éL thgi appliagliqroelbn filimthat is smaaimandzofe
sul fonate, dhiRbpfilitiiRsYThe 8apatdwor obut anesul fonat e,

I met

triphenyl sul foniumtrifluro anesufl onate, triphenyl sul foni um

nonaf | uor obut aneddhesigneprambtetsewhidhe ma@t berusednipeludids fohakampfy b&a-(8d-d
upon irradiation us&?w.suchh as_triazines, oxazoles, oxadiazoles,

b
t hi azol es, EBM’?@%‘%@‘G@:‘% iasthopysitane; ¢ Pswetyhdisilasesnethybi methacrylate;
| f onyl . b . Or DI Sq Sk i hanes,
ol so s ulTofchRirSsiktic; Al Bt a K PRI M th BRI EhET BT e L el
the sol vent weighll level, pbaged eort fhe sedrbined @leigheof itha™ filgd NoRBlinge sb&inaBAYe:

Opti onal 1ngredient @ﬁ? i onal ingredients for the photoresist cConpositions
of the preseRitSiZehy MRVERPMERIARES enfiancars that mayshe uaed intludatfoopxamere, s,

ol vent S andots,ad FPRlit iid or HREThASY S8 fho £ BB BalRaR Wb tlevalioea

to the sol ubdsed of theecdrmbimetioneighy of tBSifilm BEMFIG redin I sBRSNMESH 'Tﬁ%@ée
t he photoresi st con‘g&sitiqn Is coated onto a substrate. Exanples of dye

addi tives tHHIRNGR]S hendidednersgae Hbe selubilitynel thenpbotosesist cealinmént thatinghef

h ' ' ' | I ... 42535)., Cr |
Vol ot (CL 1 RSB0 e bt aplOhEs B8y (s B8, n. ABRTRBS et
(C.1. No. 4sieH)ofaieveipmert is Bee oy€iridingNeonsidistafidn avefNBoligh E6MeRfS B8 lof

wei ght | evel Pase on the copbined weight of the filmformng resin and
sensitizer .Coﬂi"@s BIAY RREReiNRed: her Whiedle @xppsrd arrasiol themhatowsishcoating
i nhi bi ting Wwiadke skaiohrid f yhibigiat Sila Iy | at.,o
agents may be used at\%{g’pﬁ?)cggaqél?l\%gbpve?iéerq{eb%ﬁgﬁtﬁjlee{slé??&brbi‘ggggé%ﬁwhhagso
conbi ned welayse edargerdoss bhplictorasie coating franttreemsdxpozed.arBhast i ci zers

}’\T: C?b e?g}/ cEIe Ogéﬁ%%g!é@g?@?{( Pe p)eréggﬁtl i?\’thg r(]:1(\3159 enloéclnr%pggi!tign in an amount of up
to 95% by weight of the solids in the composition. Solvents, of course are
substantially removed after coating of the photoresist solution on a substrate and
subsequent drying. Non-ionic surfactants that may be used include, for example,
nonylphenoxy poly(ethyleneoxy) ethanol; octylphenoxy ethano! at up to 10%:

weight levels, based on the combined weight of the film forming resin and
sensitizer,

Method for producing a microelectronic device

The present invention also provides a method for producing a
microelectronic device by forming an image on a substrate, said method
comprising:

a) providing the aforementioned photoresist composition;

b} thereafter, coating a suitable substrate with the photoresist composition
from step a);

C) thereafter, heat treating the coated substrate until substantially ail of the
solvent is removed; and
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stearic acid; dicanphor; polypropylene; acetal resins; phenoxy resins; and
alkyl resins, at one to ten percent weight levels, based on grgaM%ﬁgljad#ned
wei ght of the 15 '12 MAY 2004 filmformng resin and sensitizer. ™I

plasticizer additives inprove the coating properties of the material and
enabl e the @ppl iinmgeewisefe@dsmwmamtédﬁsmmm&@ a@nrtheh reHibviry thet hi ckness

h bstr at Adh onpters which may be used include, for
teg a?rpfe,subsﬂﬁi%@%@? eg%is'é’d" %{)E@ﬁ&ié'&%P?afeﬂwbsvawlﬁbaﬁgitaabedeveloper

gaﬁntahglm glos:olr gp t'ri et hoxyseﬁﬁ]ﬁbeﬁlsn ?éﬂ e Et? %gng qaﬁ' S'tr}ﬁﬂraz@epy B¥%ed

on the contdomedntienalhmetiiod heseldi ||rmtﬁer;ﬂhcﬂﬁrersmlé)r‘tal'ﬁbludiﬁgsdﬁabirq spragmg
Devel opnent eed ephancers, that may be used include, for exa
aci d, ni cotW’HﬁE‘Qa%‘? Spin Qﬁ&tmscuwmﬁw&plrh@o@tmq@f@roensammepme:mstml@ian d:aa'vel

based on 1 SQUNGCHNTAKa 1 0Bl PHT R St R e

coating i n doatihgidhthe depiose thikitbsengkBAIRE tAIeeabsp lﬁﬁﬁg SUApMBAY uiiZedusRf 1 n
appllcatlons when speed of develoggent i's the overriding conS|derat|on

even t houghD %@H@Lﬂﬁg}fé@n%ﬂﬂow@ﬁtfoa e PRIPNING Ryacess. | Seldable substrehtés idiunde

Gl okl y. by RS ahBEnBAE SfReRt EORE. Siean. cid¥dl. |0b%e§o§7‘§%mvj§€°>§3¢,a$lb%qn
l'oss of phoitridestantalematopger, rp@l?s‘ilh@nU@@réﬁﬁé@%l&h%%ﬂcg?ﬁeﬁﬁlllﬂgf@ss > g ﬁt o

present in the overall conposition in an anount of u

the solids &%enite anshptharisush. Gooup diivs compouonds. sele ephmstsarmlmdwtlon
renoved af 'rr?y glggtble a%dBDSr Qn%gfﬁﬁﬁ@ ?’(Fé tion on a sub_strate and

subsequent drying n-ronrc¢ su gmaly be used include, for

exanpl e, nonyl p‘henplwtopéd:st( ebimpbeiions Yoroguded dly; tHRC dekBRISED Prosd ddraChreat
up to 10% I P | evel s,  based on the conbi ned vvelght of the filmformng
resin and pe@w@ quﬁMé?*?k%tQkﬂPPﬂl@@ﬂ%t&dbh@rrngllxagrﬁma per/siliean diokide-ceattite

Dewren' RO S50 o0 (TP L R oo RS
miniaturized integrated circuit components. An aluminum/aluminum oxide wafer
can also be used. The substrate may also comprise various polymeric resins,
especially transparent polymers such as polyesters. The substrate may have an
adhesion promoted layer of a suitable composition, such as one containing hexa-
alkyl disilazane, preferably hexamethy! disilazane (HMDS).

The photoresist composition is coated onto the substrate, and the coated
substrate is heat treated until substantially all of the solvent is removed. ..In one
embodiment, heat treatment of the coated substrate involves heating the coated
substrate at a temperature from 70 °C to 150 °C for from 30 seconds to 180
seconds on a hot plate or for from 15 to 90 minutes in a convection oven. This
temperature treatment is selected in order to reduce the concentration of residual
solvents in the photoresist composition, while not causing substantial thermal
degradation of the photosensitizer. In general, one desires to minimize the
concentration of solvents and this first temperature freatment is conducted until
substantially all of the solvents have evaporated and a thin coating of photoresist
composition, on the order of one micron in thickness, remains on the substrate. In
a preferred embodiment the temperature is from 95 °C to 120 °C. The treatment is
conducted until the rate of change of solvent removal becomes relatively

insignificant. The temperature and time selection depends on the photoresist
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a) providing the aforenmenti oned photoresist conposition; b) thereafter,
coating a suitable substrate with the photoresist conposition .fromste

a); c) thereafter, heat treating the coated substrate until sub £y amﬁ)y
all of the solvent is renoved; and 16 1 2 MAY 2004 d) inmage-w Se exposi ng
t he coat e¢propbries adesiredinoy thenser rasvivel) asHbe dquigpentesedk podetbramesgialtf t he
coated substrate wi,th a suitable devel oper. The photoresi st conposition can
be appl i _edjetséfefif?@%l]gém%ﬁ-e by any conventional method used in the

phot or esi st ar typd @a&% NG kR N HREFIE bxpodt Mo gtiARd radafios,0atd.ng.
When spin coating, tor exanple, the resist solution can be adjusted Wth
respect tailtrindoletradiatiageabt waléldsgihooft fram, 106 nom der3a0 npr, ovfaye edecttat i ng

of the desired thickness, given the type of spinni ' t, utili d
the ampuntbesM; 10ReDRRMORE A0S agiRoBpITh ANK I BEARATe8, P agHaPds b iseaPbs

I ncl ude I, il ] 3 [ | JAS I 1icon dioxide, doped
silicon d?%Jitlla@%,nmg?##crﬂo%yé%nle%)’%%@arst g?rqﬁ@?tdgm etC‘%pper, pol ysilicon, IOceram’ cs,
al umi nunt copperTh® subsieate gedtetuwith ahe grficieresisd conpositiarc fis Gheupptiohally
conpounds. The photoresi st conposition nmay also be coated aqyer aq

ant | ref | e@UDIRCIe) 40 i §OSTREPRTIE Grasond bakiiey 85 ead s aimeati athes, palere or

ant [ ref | e _ _ Blic
g oun i | RSAENPIOBSRE, (£ Hethd iaheStylRe el FerBBMORRA 0P, EIPTTETe ¥

producti ?ﬁn@i'fb\e mta:fér@ptyof;?ﬁfmm(_s °gng tBO(;G(B. 'I]:rl'imhaatirrg ey batcegdacted for from t
conponents. An al um nun al um num oxi de wafer _can al so he used. The
subst r at e 3fh§eANSs te s minues.vapiRGYablyHEIM 80 taganss tO&@@%ﬂO&F’PWn a hot

transpare rl%%gl{re °S4§Hﬁﬁ¥@§b§3%%§g?%'§°vgme substrate nmay have an

adhesi on ! ayer e conposition, such as one containing
hexa- al kyl di sfHeazapesedphbiresibichatrdnmibisirated ard aeaelopeHNMDSIemdve the

phot oresi st conposition is coated onto the substrate nd th d
subst r at e IMagRMEet PXRORRA AERP zwﬂﬁttvgntmt?r&%ﬂﬂ), o7 tfie Uy dreas

el s oA ORI o epho AR Shalle Somagnayseiehoor,
for from Ibvelpeddsy tosdrd§ development process. Thgpsolution is preferably agitgted,
for example, by nitrogen burst agitation. The substrates are allowed to remain in
the developer until all, or substantially ali, of the photoresist coating has dissolved
from the exposed or unexposed areas. Developers can include aqueous solutions
of ammonium or alkali metal hydroxides. One preferred hydroxide is tetramethyl
ammonium hydroxide. After removal of the coated wafers from the developing.
solution, one may conduct an optional post-development heat treatment or bake to
increase the coating's adhesion and chemical resistance to etching selutions and
other substances. The post-development heat treatment can comprise the oven
baking of the coating and substrate below the coating's softening point. In
industrial applications, particularly in the manufacture of microcircuitry units on
silicon/silicon dioxide-type substrates, the developed substrates may be treated
with a buffered, hydrofluoric acid base etching solution. The photoresist
compositions of the present invention are resistant to acid-base etching solutions
and provide effective protection for the unexposed photoresist-coating areas of the
substrate.
The following specific examples will provide detailed illustrations of the
methods of producing and utilizing compositions of the present invention. These

examples are not intended, however, to limit or restrict the scope of the invention
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seconds on a hot plate or for from15 to 90 mnutes in a convection oven.
This tenperature treatnent is selected in order to reduce the
concentration of residual solvents in the photoresist COprOSIiI?OMAY R e
not causi ng substantial thermal degradation of the photosensitizer. In

general, opeaslefaesnd QhBLIY ﬁthSetd@ﬁstrﬁ@@%”ﬁo@ﬂnrﬂgc@ﬁdlﬁghy eﬁér%rﬁé‘t@ré BI’ S

first terrperature treatnent 1s conducted until stanti al Il of the
sol vent s healecewajstr mustbantilized exclugively imgrdefr t@pmatweéhemrewﬁpn\serttioon on

t he order Qqf, one m cron i n mai ns, on the supstrate. In a
preferred @H‘SS&PW'%%%O %}Fﬁﬁ:ieraﬁtaﬂré q'ﬁ?‘?@ﬁp@@% yava'g tsC The treat nent
Is conducted until the rate of change of solvent renoval becones
relatively insignificant. The tenperature and tinme sel ection depends on

t he photoresist 17 12 MAY 2004 properEiamspldesired by the user, as well as
t he equi pnment used and commercially desired coating tines. The coated
substrate can then be exposed to actinic radiation, e.g., ultraviolet

radi ation, at a wavel ength of from 1%61'&\;@}@9 300 nm x-ray, electron beam

i on beam or |aser radiation, in any pattern, produced by use of
sui t abl e nmasks Armepalyrnearauassmthbbaedtfmmlzngsof letbtaiyl Mbosndrse catoxyade ed

ith th t { th { t
exposure SENSKGaRImGes) HER0 ol iy eherRamantr R e e bl (6
devel opne r r Cridle o0 re
pr\éfergbl Qtﬂ Ie-gb}] 18?é Oﬁo‘i%ﬁs@b“ ﬁ%ﬁg%%&@ngﬁége ocg:gﬁduct % fgr@5 r?& 30
ﬁecondls Eanévalbgn:m%%emmet?aemabl MIEMAM Eitb (Benmiels) t ando Qéé’gndef oR-a

ot ate or 0 m nut e en e expo
phot o esi T R TRHIL i A@M@&dfﬁ@g fﬁ%gef wirggeic
exposed ar&ﬂ@d@lggs:(mr s@oﬁn OrgSbS) Sih  esbAte UBPXEOS\QQI k%asof (REMALiive

phot oresi s I n an ‘al kal'i ne devel opi ng sd&l ution or.
devel oped tejrahydmpfuran(iiie] apBeft splidcetbe dbovesreicypei onrresponds ¢0 &3 ynole
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phot or esi i gRatdmRo MEEVA apal YOd mbiePdrbentesPsaidicoanhandesedhrr ersle

Devel opers can include aqueous sol utions
percents are based on moles of maleic anhydride. The polymerization reaction
was carried out in a pressure reactor, where the starting pressure is about 48,260
Pascals (7 pounds per square inch (psi)) for 18 hours and the polymer was
isolated by two precipitations from diethyl ether twice (1/10 v/v ratio each time).
The copolymer was dissolved in PGMEA 1o make a 14% solution
A stainless steel pressure holder was cleaned with both electronic grade acetone
and PGMEA. A Zeta Plus® 40Q disc filter sheet was installed and the holder was
filled with 200 mt of electronic grade PGMEA. With 1.0 psi (6894 Pascals), the
PGMEA was filtered through a 40Q disc. The holder was filled with polymer
solution and filled filtered through with 4.0 psi (27,576 Pascals) nitrogen pressure.
The solution of the copolymer in PGMEA was filtered through the 40Q disc filter
sheet. Metal ion concentrations, for sodium and potassium, measured by atomic
absorption spectroscopy, in the copolymer solution before and after filtration are
shown below in Table 1. in the tables below, the precision of measurement in the

reported concentrations is about + about 2 ppb.

Table 1

19



of ammoni um or al kali netal hydroxi des. One preferred hydroxide is
tetranet hyl anmoni um hydroxi de. After renoval of the coated maﬁ&rs frﬁ%

t he devel oping solution, one nay conduct an optional post-deve £0heat
treatment pr_hake tao increase the coating' s_adhesion and chem cal
resistance|to et Mgtabiong uti ons Lohcerihmiorshékirandes Coiiventestionafer ophent
heat treatpent can conprise the oven brélé_gg of the coating, and substrate
bel ow the foating' s softening point. dustrial| applica s, :
particularfy Th thengnufacture of M Crqgyrcul try gnmits om sjticon/sit]con
di oxi de-type substrates., the devel oped substrates rmay be treated wth @&
buf f ered, hydrofluorlKc acid base etchi ng@®ol ution. |The phot oresi st
conposi ti ohs—ef—t-he present invention are resistant! to acid-bhase etching
solutions and provide effective protection for the unexposed

phot oresi st-coating areas of the sub%rg&@i%gme foll ow ng specific
exanples will provide detailed illust of the nethods of producing
and utilizing coTmosolutionsf dhe bb@oi?WWPGMﬂRﬂﬁdn@ExaH}ﬂéq wﬁé%ﬁﬁb%lﬁlﬁ
not intended, however, to limt or restrict the scope of the Invention

12 MAY 2004pas$e§rﬂnrw thed 48Qodisd fitker sheet;cﬁdhwe;cbbyaes ZlemJ\HlUB@hQZGCE@IdIS@nS

paraneters ch nust be utilized ex si vel order to
practice t Hﬂ{eﬁr%’ggﬂt %\{%l:ﬁ?q GRNCeRLONS Qﬁzrﬂ@r W’éeal# ‘¥1 t!@"at'aplarﬁaﬁ%’”%nd
percents argsihy ingagldo, Exanpl es Exanple 1 A copol yner was synthesized from

28.2g of t-butyl norbornene carboxylate (BNC) (0.35 noles), 4.82g of
hydr oxyet hyl nor bor nene carboxylate (HNC) (0.10 noles), 1.82g of -

nor bor nene carboxylic acid (NC) (0.05 s), 7.85g of neval oniclactone
nmet hacrylate (M.MA) (1.0 noles) and 9. 2- net hyl adamant yl
met hacryl dt e [hédMdnd 0 2b 0B & Def6fEiRD ConBRARLF 208 B>
nol es) in |preSence of 2 weight% - of AIB gn?/?'r 2! 020)- 60%
solid. . The above recipe corrd’g@ds to 35 rm]@ lpercent BNEC (Hphjl e ‘
per cent HNES—5—rgleperce NC; rol-e—percent—each——of !\T".:MA—aéqd—MAdkA
and 100 mgl e per t of rral eic é'?ﬁydrl de] - The &mwle 1

K 2 2

Fe 40 29 6

Cr 10 1 2

Cu 9 3 4

Ni 28 14 13

Ca 35 5 4

Al 5 1 <1

Mg 15 5

Mn 12 1 3

Zn 4 1 <1

Pb 14 3 2

Example 3

A different batch of the solution of the copolymer in PGMEA, prepared as in
Example 1 was successively passed through a 020 EC disc filter, followed by a
40Q disc filter sheet. Metal ion concentrations before and after each filtration are
shown below in Table 3. | |
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percents are based on nol es of mnal eic anhydri de.
was carried but
pressure is about 48,260 Pascals (7 pounds per square inch (
i solated by two precipitations fr

reaction

hours and the pol yner was -

in a pressure

ether twice (1/10 v/v ratio each tine

reactor, where

The pol yneri zati on

the starting

0o My *°

IT e copol ynmer was dissolved in

PGVEA to nake a 14% sol ution A stainl eel pressure hol der was cl eaned
wi th bot IT" el gadiap s 9 ade @6ﬁbpl96forénd PEWne. afleroba Pl %ﬁi&@ﬁe@lmﬂ Iter
sheet wag inStarted and [ he er was [fTTTed wih 20( of electronic
grade PGVEA. Wth 1.0 ps s], t was f I through a
40Q di sc.[—Fhe—hot-der—wasH+ed "01—11| polytrer Hittorranrd—f+iied—fitter ed
through with 4. E\T'ap (27}, 576 Pa@gal S) nltrogen7%ressure*. The 1560I ution of
the copol|ymer TNPGVEA Was fiTteged through the 40Q drgc fiTtes sheet|
Metal ior _concentrations, for sodium ang potassium_ neasured by atomc
absor pti gn spectReoscopy,|in theigopol ymer sol utpon befgre and fdfter
filtratign are shown.below in Table 1 11n the tables-helow theprecHsion
of measurlenent i the reportedlconcentrations<is about about12 ppb. [Tabl e
1191 2 W@%ﬂ'—%t at onstoncentrattom bef oL, ComcentratTon grter
(ppb) (pply) Nalo H K291 Bxanpl e The soljution 6f the copolyner™in PGNéA
from Exanple 1 wgs succefssively 3 passed{througl» the 400 disc fplter sheet,
followed by a Zeta Plus(r) 020 EC disc |filter sheet. WNetal ion
concentrations i&f ore and after12ach filtrati o are shqwn bel 6w in Table
2. Table Q—%{—al—l—enﬁeenlc ' —bhetoreHi+t+—one- afzt er—460¢onrt: af‘éci' 020
(ppb) (pph) EC (ppY Na1296(12 3

Mg 1 3 5

Mn <1 <1 <1

Zn 28 14 8

Example 4

A different batch of the solution of the copolymer in PGMEA prepared as in
Example 1 was successively passed through a 020 EC disc filter, followed by a

40Q disc filter sheet. Metal ion concentrations before and after each filtration are

shown below in Table 4.
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K3422 Fe40296 Cr1012 Cu934 Ni 281413 Ca3554 Al 51<1 My1552 Mnh1213 Zn41<l
Pb1432 Exanple 3 A different batch of the solution of the copolyner in
PGVEA, prepared as in Exanple 1 was successively passed throuqhzcﬁ%? \EC
disc filter, followed by a 40Q disc filter sheet. Metal ion concentrations
before and after each filtration are sh#fl@dbelowin Table 3. 20 1 2 MAY

2004 Tabl e[3 ibRasCornc. e cConc Tk ter— 020 Coner—atter 400
filtration|(ppt pb) Nam Fe&%\gl—f\—f@% . 1286
Al 322 filtration (ppb) EC (ppb (ppb}

Na 62 5 2

K 14 1 <1

Fe 152 41 61

Cr 10 7 6

Cu 3 2 <1

Ni 14 9

Ca 8 2

Al 3 2 <1

Mg 1 3 1

Mn 3 2

Zn 12 5 4

Example 5

A different batch of the solution of the copolymer in PGMEA, prepared as in
Example 1 was successively passed through a 40Q disc filter, followed by a
020EC disc filter sheet. Metal ion concentrations before and after each filtration
are shown below in Table 5.
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My135 Mi<l<l<l Zn28148 Exanple 4 A different batch of the solution of the
copolyner in PGQVEA prepared as in Exanple 1 was successively passed
through a 020 EC disc filter, followed by a 40Q disc filter 1shpaty.opyet al
i on concentrations before and after each filtration are shown bel ow in
Table 4. 21 1 2 MAY 2004 Table 4 MetalTabgms5Conc. before Conc. after 020

Conc, after 4 62 5 2 K 14 1 <1 Eel524161 Cri1076
Cu32<l1l Ni 1499@%@%& Q_m_ggh_t&[gu Conc. after 40Q | Conc. after 020
~filtration (ppb) {pph) EC {ppb

Na 70 4 5

K 2 <1 <1

Fe y 3

Cr <1 <1 <1

Cu 2 2 2

Ni 3 3 2

Ca 3 2 2

Al 1 2 1

Mg 3 2 3

Mn <1 4 2

Zn 14 12 9

Pb 4 3 2

Example 6

A solution of a methacrylate copolymer of MAAMA and MLMA (1:1 mole
ratio) (Mw=17643; M,=10,248; T,=170°C) in ethyl lactate (11.5 wi% polymer
solution) was passed through a 40Q disc filter sheet at the rate of 25 mi/min. Metal

ion concentrations before and after each filtration are shown below in Table 6.
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Zn1254 Exanple 5 A different batch of the solution of the copolynmer in
PGVEA, prepared as in Exanple | was successively passed through a 40Q disc
filter, followed by a O020EC disc filter sheet. Metal ion concggtk&ﬂt'mﬁ/ﬂs
before and after each filtration are shown below in Table 5. 2 Y
2004 Table 5 Metal ionsConc, before Conc.Tglfjlég 400 Conc. after 020 .
filtration (ppb)jppl bEC (ppb) Na7045 K2<1 43 Cr<1<1<1l Cu222 Ni 332

Ca322 Al 121 My323) NMetal4dngnl41gdrichbefcte Exanpl Coficlafiet 300 a
met hacryl ate copol ymer of MAUMA and MLMA (1:|1 nole ratio) (Mw=17643;
M' =10, 246; Tg=170C) in ethyl || E{H}M ien Wt % pol ymer sol ution) wag
passed t hrough a EoQdjscfriter—sheget—at—tte rateof 2557 mm—Mtal ion
concentrations bef oreﬁ%d after eac?ﬁfi | tratlion are ShOV\% bel ow in Tgbhl e 6.

K 8 <1

Fe 4 4

Cr - <1 <1

Cu 4 2

Ni 2 <1

Ca 8 <1

Al 2 <1

Mg <1 1

Mn <1 <1

Zn 3 3

Pb <1 <1

Exampie 7
Example 6 was repeated and the results are shown in Table 7.
Table 7 ‘
Metal ions Conc. before Conc. after 40Q (pp.)
filtration (ppb

NA 21 1

K 8 <1

Fe 4 3

Kr <1 <1

Cu 4 3

In 2 <1

Ca 8 <1

Al 2 <1

Mg <1 <1

MN <1 <1

Zn 3 3

Pb <1 <1
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23 1 2 MAY 2004 Table 6 Metal ionsConc, before Conc. after 40Q (ppb)
filtration (ppb) Na2l12 K8<1l Fe44 Cr<l1<l Cu42 Ni 2<1 Ca8<l Al 2<1 My<1l M<i<l1
Zn33 Pb<l<l Exanple 7 Exanple 6 was repeated and the results afe MAGWA4 n
Table 7. Table 7 Metal ionsConc. before Conc. after 40Q (pp.) filtration
(ppb) NA211 K8<1l Fe43 Kr<i<l CQu43 |nZsh sl

" A solution of a methacrylate copolymer of MAAMA and MLMA (1:1 mole
ratio) (Mw=14069; M,=7976; T,=176°C) in ethyl lactate (11.5 wi% polymer
solution) was passed through a 40Q disc filter sheet at the rate of 25 ml/min. Metal

ion concentrations before and after each filtration are shown below in Table 8.

Table 8
Metal ions Conc. before Conc. after 40Q (ppb)
filtration (ppb)
Na 13 1
K 1 <1
Fe 13° <1
Cr 3 <1
Cu <t ' <1
Ni 3 <1
Ca 3 ' <1
Al 5 <1
Mg 3 <1
Mn <1 <1
Zn 6 4
Pb T4 <1
Example 8

The procedure of Examples 1-7 is used except that the copolymer used is
made by polymerizing a 1:1 mole ratio of MA: BNC. The metal ion conéentra’tions
after filtration through the filter sheet(s) are low and similar to those of the above
examples.

Example 9
The procedure of Examples 1-7 is used except that the copolymer used is

made by polymerizing a 0.50: 0.35: 0.10: 0.05 mole ratio of MA:BNC:HNC:NC
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Al 2<1 My. <1<1 M\1<1l Zn33 Pb<l<l 24 1 2 NAY 2004 Exanple 8 A solution of a
nmet hacryl ate copol yner of MAAMA and MLMA (1:1 nole ratio) ( 71&&%'
M =7976; Tg=176C) in ethyl lactate (11.5 w % pol ymer sol ution) ?%ssed
through a 40Q disc filter sheet at the rate of 25 m/mn. Metal ion

concent r at ﬁe@Péc_:th@ﬂwr €hemetaf loarcomeehtrhiidry aterditration thnowgh the fiveri shebi(s) e 8.
Table 8 Metal ionsConc. beforeConc. after 40Q (ppb) filtration (ppb) Nal3l
Ki<l Fel3<aredpg<endzimilalinthose ofimabayseiampiesl vh<i<l Zn64 Pb4<l Exanpl e

8 The procedur v ; rytgr?ar used is
made by pol yne?%%hngf(tg‘g%@rﬁoﬁnés k%? H’%ﬁg? %m$gi€?l\|égéﬁ)ﬁﬁé&§g?%9 Qﬂl 0

concent r atrgpgtencéint &S ehtitety, dbt @inpliposegh the filter sheet(s) are |l ow and
simlar to those of the above . L

Except in the Examples, or where otherwise explicitly indicated, all
numerical quantities in this description specifying amounts of materials, reaction
conditions (such as temperature), molecular weights, number of carbon atoms,
and the like, are to be understoed as modified by the word "about."

While the invention has been explained in relation io its preferred
embodiments, it is to be understood that various modifications thereof will become
apparent to those skilled in the art upon reading the specification. Therefore, it is
to be understood that the invention disclosed herein is intended to cover such

modifications as fall within the scope of the appended claims.
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exanpl es. Exanple 9 The procedure of Exanples 1-7 is used except that the
copol yner used is nade by polynerizing a 0.50: 0.35: 0.10: 0.05 nole ratio
of MA: BNC. HNC: NC 25 1 2 MAY 2004 respectively. The nmetal ion ngﬁfntrations
after filtration through the filter sheet(s) are |low and sim' A olhose
of the abdvHAFNSDLARBIEDBagh of the docunents referred to above is

I ncorporated herein by reference inits entirety, for all purposes. Except
in the Exanples, or where otherwi se explicitly indicated, all. nunerical

quantitieg, in Wirge®egCid P ecj fying amount s. of terials, reaction
conditions (such ns tggrrf)é(_arr Eté&ﬁacﬁ& f?olry@ul 'V\%ir&ﬁ_{r%_,suﬂghlﬁeforoﬁs%a'ﬂbén
\%prs, haﬁhotqﬁ%slgﬁmDmlmn,csah:bn'lleﬂyt&hSdrﬁpﬂsia? testehs @¢ by t hef wor dd" about . "
ile the invepty o gen_explained in refationto its preferrec

enbodi ment's, i o s‘g"t‘)g%ﬁ’ﬁ&nag@g%dﬁ 2 e tpaming, sesip dn fa ceivedhssaitdilmof il |
cpeciTi catian Therel o, X bApeifabnat Jebot BOR FRABR. Dvuineos

di scl osedcﬂ?ﬁﬁﬁ” LY @fhtaékhaﬂail?caccyiet@r os acmethamiylatec aidnonserasr faflliotiiet hi n
oo el PRASAUGH o e orid ol GG i b
phot or esi BON@EM\Sosi ti on, said nethod conprising the steps of: (a) providing

made by pol yeld ARYIRE MeBiodhs arTuiseshesvbr i sing a  cycl ool of i a or an
yel 001 f1 1 or % floet] e oo B e i, Jpyo Y B, SoHEdr 1 ar e
mononer ; [BYORHERA Hiergin acarticulate fitertaid dndl & parttduegt Jon (@xthandéd rdsi, sheet
conpri st nghidt isiPekerrHR st alihg B0 U eTBS S baife L2d of from about 2 to about

10 micrometers (um), wherein said particulate filter aid and ion exchange resin

particles are distributed substantialty uniformly throughout a cross-section of said

matrix; and -

() a filter sheat comprising a self-supporting matrix of fibers having
immobilized therein a particulate filter aid and a binder resin, said filter sheet
having an average pore size 0f 0.05 to 0.5 pm;

(c) rinsing the filter sheets of step b) with the solvent of step a); and

(d) passing the solution of the film forming resin through the rinsed filter
sheets of step (¢),

wherein the solution of film forming resin is first passed through the filter
sheet of step (b)(i), and is then passed through the filter sheet of step (b)(ii), or
wherein the solution of film forming resin is first passed through the filter sheet of
step (b)(i), and is then passed through the fitter sheet of step (b)(ii), or wherein
the solution of the film forming resin is first passed through the filter sheet of step
(b)(f), and is then passed through the filter sheet of step (b)(i):

thereby producing the film forming resin suitable for use in a photoresist
composition.
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i mmobi lized therein a particulate filter aid and a particul ate i on exchange
resin, said ion exchange resin having an average particle size of from
about 2 to about 10 microneters (Itm, wherein said particul at‘ie?fu,dlytgm:, aid
and ion exchange resin particles are distributed substantially uniformy

t hr oughou®- a clibggnstbodiafrclaitn $aivtierdimtifé Eartﬁ:ﬂfbté iilter andféf'thsrﬂltéhgﬁ t
conpri si nfbﬂ e%o &épﬁortlng matrix of fibers having i1imobilize %ereln a
particul a e) I éq dnd a binder resi n, said filter sheet having an
average pore size of 0.05 to 0.5 m (c) rinsi ng the filter sheets of step

b) with the soﬁ‘vent of step a);, and (d) passing the solution of the film
forming resin {he SuRfhod 1 Glaifrs ddwhisteinrthe shieeta acfd ist atriebst) oneesher t he

sol ution r [ f|r ed through the filter sheet of
step (b (F5 et PR aobE HolsisTng ShaMaRRERFIe 3. ToHEis a0t 2865 /B ).

or  wher ePi®pigidc mimtbmpnaafacfd | owalior aGid\Isumnie dcid fsmféhgcpgé,aegna%mégh the
filter sh% step (b)(i), and is then passed through the filter sheet
of step ( ?{jll) or wherein the solution of the filmformng resinis
first passed through the filter sheet of step (b)(ii), and is then passed
through the. fllter sheet of step (b)(i); thereby producing the filmformng
resin suifabl eTh@Mmebed iof Cballfﬁhb.twhealrsthe selprolswdirtm@ matnix of M¥r280the 2. The

met hod of e arti,c ald of the filter sheet
(b) (i) |sﬂ€aécr|aé S(RE'ZS %H] PﬁB‘ae% ﬁl‘ F‘ﬁheﬁ“@i seleeied niremsy te aci d
is at Iea@'Dupneommsrﬂutg ofSpb@Qb%rfntrn%nﬁbl&‘? %A&‘r&pfrg Psfa?oh”ﬂbé?rf 33@‘5@?1“' oric
aci d, for(gjgc é cid, propionic acid acrd, c acid,
succi ni ¢ Aty i Sﬁ'i ‘@0%‘% iger apdceliulosaacetatedibe, The met hod of claiml,

wherein the self- supporting matrix of fibers of the filter sheet (b) (i)
and (ii) independently of each other, are selected fromthe group

consi stimy of W yedhgd ohikaimlte wigoein ‘thayiltenskhiedigb)(iiy dyendt &MftainRyy Vi ny!
chlori de IBhté%har?&“-%l ose fiber and cellul ose acetate fiber.

6. The method of claim 1, wherein the acid labile acrylate or methacrylate
monomer is represented by the formula

Wherein R is hydrogen or methyl; and R, is an acid labile tertiary hydrocarbyl
group of about 3 to 20 carbon atoms, an acid-labile trihydrocarbylsiiyl group of

about 3 to 20 carbon atoms, or an acid-labiie cyclic moiety containing from about
5 to about 50 carbon atoms.

7. The method of claim 1, wherein the acid labile acrylate or methacrylate
monomer is selected from the group consisting of t-butyl acrylate, t-butyl
methacrylate, trimethyisilyl acrylate, trimethyisilyl methacrylate, mevaloniclactone
methacrylate (MLMA), 2-methyladamantyl methacrylate (MAdMA), isoadamantyi
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5. The nmethod of claim1, wherein the filter sheet (b)(ii) does not contain
any ion exchange resin. 6. The nethod of claim1l, wherein the acid |labile
acrylate or nethacrylate nononer is represented by the fornmul a TR VY 204
wherein R is hydrogen or nethyl; and RL is an acid labile tertiary

hydr ocar biflethagraue, of aj,lﬂya? ylﬂn%@hé?‘,c’r‘?gﬂﬁx?édﬁﬁataﬁé. aci ¢:4-aiiylrRxy-1-

trihydrocarbylsilyl group’o about 0" 20" carbon atons, or an acid-labile
cycl i ¢ nomethacedaylakyadamantaneabobtmethacylemooty-botycelagoncat oggd 7.%-The

met hod of _cl,aim,1, wherein Lah acid labile acrylate or nethacryl ate

mononer | DeSAGENPERYRHYR cg‘?'l)%p consisting of t-butyl acrylate, t-butyl
net hacryl ate, trinmethylsilyl acrylate, trinethylsilyl nethacryl ate,

nmeval oni cl act one net hacrfyl ate (MLMA), 2-net hyl adamantyl net hacryl at e
(MAdMR) ,  Bsoadhh@rpgthodsoficlainvdy wioereimthe ayelyplafie is at’least one member

3- hydr OXyééF%Hqggﬁnéﬁfé@W %ﬂﬂﬁﬁlh@g@yqo?’b?rﬁeﬂb@&ﬂﬂ &tYacyclododecenes.

nmet hacr yl oyl'oxya oyl oXy-y-butyrolactone, and a-
met hacryl oyl oxy-y-butyrol actone. 8. The nethod of claim1, wherein the
cycloolefin is st. one

t le menper, selected fromthe group consisting of
nor borreneg- a_r_ldTﬁ%trF‘ﬁ el %fdﬁ‘égﬂgﬁe‘é’he@.m ‘ercbfgf’ﬂ'@g]ndﬁ Eﬂﬁﬁf“%\p@?e M%P@_fn t he
cyc[ ool ef sfiebdtrohf@é RBAp "ESHREtingS 8t CHuBH AdrDBiidie BaMRyR&NIBNO)Ng Of
t-butyl norbonmene carboxyl ate %SNC), hydr oxyet hyl norbonene carboxyl ate
(HNO) , nohydresyethybnobrynene eatbexyime (HNC) marhomesercathexybipacd (NG 2 g1.

(et racyet G 4 GUECHGRLATYCH S ho00 15 JRBEBMRBIMIRIN, o for hoo
of claim ﬂ)utdﬁd}ﬁmbﬁyﬁmhm@ﬂﬁﬁﬁcl@[@mohﬁ'q‘lQT'tohﬁod)éCJ&@d\@Bi-darbtbwétber

conprises an acrylate or a nethacrylate, or a cyclic anhydride. 11. The
met hod of claim 10, wherein the acrylate or nethacrylate is represented by

the formikg R The method of claim 1, wherein the monomer comprising the cycloolefin
further comprises an acrylate or a methacryiate, or a cyclic anhydride.

11.  The method of claim 10, wherein the acrylate or methacrylate is
represented by the formula
R

O

0.
\R]

wherein R is hydrogen or a methyl; and R, is a cyclic hydrocarbyl group
containing from about 5 to about 50 carbon atoms.

12.  The method of claim 10, wherein the acrylate or methacrylate is at least
one member selected from the group consisting of mevaloniclactone
methacrylate (MLMA), 2-methyladamantyl methacrylate (MAdMA), isoadamantyl
methacrylate, 3-hydroxy-1-methacryloyloxyadamantane, 3,5-dihydroxy-1-
methacryloyloxyadamantane, B-methacryloxy-y-butyrolactone, and -

methacryloyloxy-y-butyrolactone.
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U R wherein Ris hydrogen or a nethyl; and R, is a cyclic hydrocar byl
group containing fromabout 5 to about 50 carbon atons. 12. The net hod of
claim 10, wherein the acrylate or nethacrylate is at |east one nenber

sel ected fromthe group consisting of meval oniclactone nethacrybhajs snm
(M.MB), 2-nethyl adamantyl nethacryl ate (MAAMA), isoadamantyl nethacr yDPate,
3- hydroxy- | - net hacryl oyl oxyadamant ane, 3, 5-di hydr oxy- 1-

met hacryl oyl oxyadamant ane, (3-nethacryl oxy-7-butyro | actone, and a-

met hacryl oyl oxy-y-butyrol actone. 29 1 2 MAY 2004 13. The nethod of claim

10, wherein gthe clic aphydride s nal ej ¢ nhydy i of it iC
anhydri de. f% Tﬁge r'f'ééthf’l%cg °¥5f clim, 1, f",%e&ﬁlféﬁh‘l" ncy?lwegg?xd%ﬁ? o'%n’lil nrgﬁ%gsi nis a
copol yner  rambhgdridy op ddgomézr arthiydddenal ei ¢ anhydride (MA), the acrylate
nononers neval oni cl actone nethacrylate (M.MA), 2-nethyl adamantyl

nmet hacrytate (MAAMA), and the follow ng cycl ool efin nononers: t-butyl

nor bonene: cladt boXiy srethqBhCElairarid voerdinttzd Fyn forohingxgesinhipl a SOPAGPEMe
b | at C | | i 150 t hod of
000121 50, SRR, SESEN PR i ot e 8

claim 14, wherein’t nolar r nononmers varies from
about 1 nol gnewaloniaztonen| wethachiate e (MMAbNchmethyladamantdp| Bethagyidieat e

t 1 ; | iR MR " |
TONOEr'S 1.0 RO IR Sl tofltll MRIcRORNR] ARIBIc: TRBAGPI Rurbdind® ) ©

acryl ate nononers. 1 claim erein the filmfQrmng

resin is a cofskyater BN@dengpolionalirdwirkyrihyrapomens pthodate NCland at

| east one cygl4 'rﬂrﬁéhed%ﬁé%&@m)iﬁi ng norbonene carboxylate (BNC), and
r

optionally furthe conpri ses hydroxyet hyl norbornene carboxylate (HNC),
and norbornene carboxylic acid (NC). 17. The nethod of claim11, wherein the

fl :Jorit ng ](c:on{@it R'rmg nRBhal &ﬁﬁéihﬁtﬁw#&t e r:éllbti\)?frhblfalﬁfaﬁb@ the/FRdvwgTs | fh I
sel ected fromthe group consisting of nethy r uoroacryl at e y
trifluor omet YAAER \IfXR ee,'prPér"t""?!ﬁtwf‘t 09 Ul?ﬁeoﬁﬁﬁi?ﬂ%flwmgf"efse[é'gé ol ™
acrylate monomers to about 1mole MA: 0.80 mole cycloolefin monomers: 0.20
mole acrylate monomers.

16. The method of claim 1, wherein the film forming resin is a copolymer
made by polymerizing maleic anhydride (MA) and at least one cycloolefn
monomer comprising norbomene carboxylate (BNC), and optionally further

comprises hydroxyethyl norbornene carboxylate (HNC), and norbornene
carboxylic acid (NC).

17. The method of claim 1, wherein the fiuorine containing acid labile acrylate
or methacrylate monomer is selected from the group consisting of methyl
triflucroacrylate, methyt trifluoromethacrylate, tert-butyitrifiioromethacrylate, tert-
butyitrifluoroacrylate and the fiuorine containing cycloolefin is represented by the
formula

r3
r4
IENAS

Rl
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butyltrifluoroacrylate and the fluorine containing cycloolefinis
represented by the formula 30 r i MAY 2004 wherein R is a nenber
selected fromthe group consisting of -CH2C(CF3) OH, - CH2C(CF3).20R
_CH2C( CF3) 20t - Boc, -t-Boc, -0OC(0O) CH3, -OOOH, and - COOR wher ei i ZRMAY 204

al kyl group of 1 to about 4 carbon atons preferably a t-butyl group; R2 is
a nmenber selected fromthe group consisting of -H -F and -CF3; and R3 and
R4 are |ndependent Hor -F, with the proviso that at | east one of Rl1-R4
groups cont aiherein B?llﬁoﬁfm@b&fwﬂectﬁg fronm thergrovmepnsistiog af neHClifae@in t he

fiiter shect GhibdaRor) 2MIAEE, HOLBoc ShifcolocRAth, 0CDA, Ind-oookd.  The

nmet hod of claim ein sheet ‘the ion exchange resin
conprises a hereihReiscamalie! pespnof br’lo@bmltxﬁ @ﬁ@oﬁfat@médﬂef@ﬁib&(change resin

(0 Thet 1 AT BPETEBURSR! B a2 dierdfiv entod £8m e Bt rBG el composi £1 o
has 2 Concentigl Fahdolohg gha' %}qa R}l BRAINGBBeRR ol GeSwiHe ifigeD each.
an 2 ac or

preferably | ess pro u'0|ng a mformng
resin suit abl that et IeasteonmofaR -Bh granps s antaenpfsidnieatomsai d et hod
conprising the steps of (a) , providing a solution of a filmformng resin
in a solvent, said film formng resin made by polymerizing at |east one

nmonomner conp olefl an acid lapile. acrylate or

net hacryl at eli n@g eﬁ%’ﬁ% °3r°éi'll"d hﬂh?rﬁ@ &l‘ﬂ'ﬂ‘(ﬁ"\msﬁﬁett(vﬁ’afsy?? @Ve@ﬂ%@?? (i) a
filter sheet sm@apabcﬁntog td 15@|uhy. supporting fibrous matrix. having

I mmobi | i zed therein an aci d-washed particulate filter aid and a particul ate

ion exchange resin, said ion exchange resin having an average particle

size of from9abope %etr@d%rodhmmmh\émﬁ% theSfiter dﬂ@é@{?%@ﬁ&h Ekdhfaﬁge aid and -
i on exchange resin. particles are distributed substantially unif

t hr oughout a"SSILEYDNISEE Adratign exalange resin, or a mixture of a cation exchange resnn
and an anion exchange resin.

20. The method of claim 1, wherein after step (d), the film forming resin
suitable for use in a photoresist composition has a concentration of sodium and
iron fons that is less than 50 ppb each, preferably less than 25 ppb each.

21. A method for producing a film forming resin suitable for use in a
photoresist composition, said method comprising the steps of:

(@) providing a solution of a film forming resin in a solvent, said fim

. forming resin made by polymerizing at least one monomer comprising a
-cycloolefin or an acid labile acrylate or methacrylate monomer;

{b) providing the following two filter sheets:

(i) a fiter sheet comprising a self-supporting fibrous matrix having
immobilized therein an acid-washed particulate filter aid and a particulate ion
exchange resin, said ion exchange resin having an average particle size of from
about 2 to about 10 pm, wherein said particutate ﬁlter‘aid and ion exchange resin

particles are distributed substantially uniformly throughout a cross-section of said
matrix; and/or
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matrix; and/or 31 1 2 MAY 2004 (ii) a filter sheet conprising a

sel f-supporting matrix of cellulose fibers having imobilized therein a
particulate filter aid and a binder resin, said filter sheet not

contai ning any ion exchange resin enbedded therein, and having -ﬁﬁ MAY, &i0hge
pore size of about 0.05-0.5 p.m (c) rinsing the filter sheets of step b)

w th the sol venfi) of Hite?pshkt b the solytion of the film

form ng reﬁi n thro%%h_ the ri r]seg rﬁﬁrl)q %?gélgﬁ'g%qo NG "lql{ﬁb qfseltujaser @syps

pr oduci ng the"d I'PRoRdRed Hereiaia paticutie dittoridugsd id‘bﬁld@h%ﬁﬁf%iﬁtﬁlter

conposi ti asheel fiot : - Rr cing a photoresi st conposition, said

nmet hod conpri si ng?ﬁﬁmoegcﬁn g'oﬁné)%g‘ﬁpgglﬁ%’ﬁcﬁmbqqdeé’ fheregint endihayingeani n

prepar ed HVH#EE poke: $ivel obébolte).060.8ngl ai m 21; 2) a photosensitive
ent to photosensitize a photoresist

conmponent in az )algvunt S Ltficg'_I }

conposi tion: and Tsﬁ'gﬁ]??’ Bl "egir &f stanshlwithsthievsahtent 28 steb apthad f or

roduci ng a m ddpepRBingom ' Or @ Ng an i e op a substrate,

gai d metho CP(( ;)IquI n go{eﬁli)ecsé(?gt\i?@?ﬁgﬁ{? ];fllfe?lrl g“?{BTC"B? éessl'g&ﬁr@b'ﬁgo‘??tﬁr@ﬁdﬁﬂtébar ed

by the net 8852$5t%ﬁ’éﬁm22; b) thereafter, coating a suitable substrate
C) thereafter, heat

wi th the phot oges OSi I fromstep_ a);.

treating the cé@gg& & J@@‘W%@ éhﬁﬁﬁwfg&mw T@at Suiapleafar uss in bephtoresisesi st
sol vent i ¢ompositied; and d) i nagew se exposing the photoresi st conposition
and renoving the imgew se exposed areas of the photoresist conposition

with a suitable developer. 32

22. A method for producing a photoresist composition, said method
comprising; providing an admixture of; 1) a film forming resin prepared by the
method of claim 1 or claim 21 : 2) a photosensitive component in an amount

sufficient to photosensitize a photoresist composition; and 3) a suitable
photoresist solvent,

23. A method for producing a microelectronic devise by forming an image on a
substrate, said method comprising:

a) providing the photoresist composition prepared by the method 6f
claim 22;

b) thereafter, coating a suitable substrate with the photoresist
compaosition from step a);

c) thereafter, heat treating the coated substrate until substantially all
of the photoresist solvent s removed; and

d) imagewise exposing the photoresist composition and removing the

Imagewise exposed areas of the photoresist composition with a suitable
developer.
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