- 8 MAR 2004 RESI ST STRI PPI NG COVPOSI TI ON BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention The present invention relates to a resist stri FI[FA)i nﬂ%
conposition for use in the production of sem conductor integrated=-8 R 2004
circuits, and nore particularly, to a resist stripping conposition for
removing resist residues renmaining after etching or ashing. 2. Description
of the Prior Art Sen condRESISTETRIPPIBEEIPASHIONSI, and liquid
crystal panel elenments have been generally produced by the steps of

form ng a photoresist filmon an inorganic substrate; patterning the
photoresist filmby exposure to |ight and subsequent devel opnent;

dry-etchi ng unmasked portion of the inorganic substrate with a reactive gas
using the patterned photoresist filmas a mask; ashing the photoresist
film andBACKGROUNE GREMEBVSENEKINues (protective deposition film
fromthe inorganic substrate. Since the dry- etching of the inorganic

substr at elt Rieldgf thhdnpatntienned photoresist filmhas been usually
perforned using a hal ogen-based reactive gas, undesired resist

(phot or esi st) r Ghiequesenemnantioronelates eatesishsFRMBETOMROSHAPD d8hushsed
reactive gas and the resist. The resist residues tend {o cause yaiirﬁrgs
troubl es irsthké pasdopim of semicondnetarnsegratehCHCRE Sanad MEERFGIRIanRdP pe
conpletely renoved. Conventionally, alkaline stripping solutions, have been
gener al | yamﬂsttsmrippmﬁ)mpbéltl@sf@tre%mlﬁé§$15¢\§eﬁlaée%1r?<l§lai%gs§fﬂ;?rppi ng
sol utions, proposed_are a stripping solution containing an al kanol am ne
or an et hyt@nsgmiﬂtﬁ@mﬂduct of a polyal kyl ene pol yam ne, a sul fone
conmpound and a gl ycol nopnaoal kyl ether (Japanese Patent Applications

Lai d- Open 2nNbeseppnons)thePLoE %8bi ng sol uti on contai ni ng di met hyl sul f oxi de

as a main ingr e%ie%?ltcbn uggogt«i]exjige%esq{cﬁcg IC and LSI, and liquid crystal panel
elements have been generally produced by the steps of forming a photoresist
film on an inorganic substrate; patterning the photoresist film by exposure to
light and subsequent development; dry-etching unmasked portion of the
inorganic substrate with a reactive gas using the patterned photoresist film as
a mask; ashing the photoresist film; and removing the photoresist residues
(protective deposition film) from the inorganic substrate. Since the dry-
etching of the inorganic substrate through the patterned photoresist film has
been usually performed using a halogen-based reactive gas, undesired resist
(photoresist) residues result from the reaction between the halogen-based
reactive gas and the resist. The resist residues tend to cause various troubles
such as open circuit and abnormal wiring and, therefore, must be completely
removed.

Conventionally, alkaline stripping solutions have been generally used to

remove the resist residues. As the alkaline stripping solutions, proposed are a
stripping solution containing an alkanol amine or an ethylene oxide adduct of a
polyalkylene polyamine, a sulfone compound and a glycol monoalkyl ether
(Japanese Patent Applications Laid-Open No. 62-49355); a stripping solution

containing dimethylsulfoxide as a main ingredient, a diethyleneglycol
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1 - 8 MAR 2004 nonoal kyl ether and a nitrogen-containing organi c hydroxy
conpound (Japanese Patent Applications Laid-Open No. 64-42653); and ?@R 004
| i ke. These alkaline stripping solutions, however, show al kal i ne nat

due to amne |iberated fromthe adduct by the action of water absorbed
during the use, or show al kaline nature during, 5‘2’6’9 after t(ﬂe stripping

t r eat mentmihoaliey] ekhehiang a Bitreghn-CeN tagUNg: GgaRifs o WP an or gani c
sol vent such as al cohol, thereby_likely to caus % ver c%rm?

al uni num (Japenesk dP@JtynUépnhcatgon&iL@#d Slpenslyp. %14216 §> f"’i‘ﬁe hele
Therefore, the known stripping _solutions aéﬁ nsui t abl e, for use in

ni cr o- proﬂ&wnegswmng@a 1o1ey dioM @YgL.ashoe ng B Rire JuReis Big
accuracy. Recent sfy an aqueous sol ution cont ai n?é}?'% E él uor i n%&coirgound
ani de, ~ diihextaigd mmdheoﬁd@mt}@oﬂc\ﬁ@ﬂoa‘ﬁé & rhed gHrmg| Lones
into use as the resist strlpplng solu ue to i.ts h SEL.r. ng
capabi | i t shamdlbabneasdureduging ‘(*Q%ﬁh‘ qjgtwpﬁﬁﬁgltﬁ tL"yE@é Open No.
8- 202052 and United States Patent (ﬂ% (ﬂ% ¢ ur}:gl

f1 uori ne- wasbing &m@{desqamspm@rwt@?rl gsgbg B gw’urclqg V‘?’Hadge f aI um num
during rinsing with r.after the strippi.n reat nent

strippi ngalf}éhehtbﬁ!éemﬁﬁh’g‘m g,mbs@rsreggm,%o gsmﬂﬁg a&??’llﬂlémr‘rg 1] a

diluted with water. In_ addition, theflu vvhenthe
f1 uori ne- Baseatertads for Lrpng| Wlﬂgﬁon 0mr’ r{ﬁg}gﬁ“ﬂ{ E&gﬁrﬁlﬁggam c
solvent. Therefore, the resi st resi merely
by rinsi ngoHON %r?wlﬁéggf OF 8§?§If nyeYg- Bﬁ?cﬁéglﬁ?’cecl 81n hhﬂéﬁé‘t& gani c
solvent after the tr| gg@ﬁgaﬁreat rrent The present |nvent|on has been nade
to sol ve f‘FFé’n&t'f@% AEHEYprior art, nanely, an object of the

Corpl etely T omoiiet th off s QgR ARt o bR NMopEROR o anL Wk,

wring pr %ﬁ%&yﬁﬁ]ﬂm GEOINDIvEE HAH Y6 Ysion inhibitor comes into use as
the resist stripping solution due to its high stripping capability and easiness to
use (Japanese Patent Application Laid-Open No. 8-202052 and United States
Patent No. 5,962,385). However, these fluorine-based resist stripping
solutions corrode wiring made of aluminum during rinsing with water after the
stripping treatment. Namely, these stripping solutions are highly corrosive to
the wiring materials when diluted with water. In addition, the fluorine
compound deposits when the fluorine-based resist stripping solutions are
rinsed with an organic solvent. Therefore, the removal of resist residues is
insufficient merely by rinsing the fluorine-based resist stripping solutions with
an organic solvent after the stripping treatment.

The present invention has been made to solve the above problems in the
prior art, namely, an object of the present invention is to provide a resist
stripping composition which completely removes resist residues remaining
after etching or ashing in a wiring process for manufactuning semiconductor
devices such as IC and LSI or liquid crystal panel elements, at a low

temperature in a short period of time without causing corrosion of the wiring

materials during the rinse. Another object of the present invention is to
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devices such as IC and LSI or liquid crystal panel elenents, at a | ow
tenperature in a short period of time wthout IOcausi ng corrosion of '?thAR 2004
wiring materials during the rinse. Another object of the present invention
is to -2 - 8 MAR 2004 provide a process for producing a sem conduct or
device, the process including a rinsing treatnent of the sem conductor
devi ce Wi gfyvadd hisboesssok Wirbuciagtzseriven ductnt drsnce, wbelpropessiashuding a
stripping conposition. SUMMARY OF THE I NVENTI ON As a result of \%t e(r}gi ve
i ) o

studi es | Anvirpnmehtinbat above sobjeniductohdeyicesath a fnviagisolatipg fd
t hat an aqueous solution containing 0.001 to 0.5% by weight of a fluorine

conpound @agtRent ¥i9Yhbyesiet ghippipgrdonpdsatiby. 81 to 99% by wei

ether solvent is suitable as the resist strip%ing conpositign ng;ugg ??
quite easily renmoves resist residues remaining after etching or ashing

wi t hout any corrosion of the wiring materials, etc, and al so causes no
cor r osi onSUMMERYI QF GHEMN WENRONi nsing after the treatnment with the
aqueous solution. The present invention has been acconplished.based o
this finding. TAss rdsét pf esensivierstediason peoveldae &QV@&@?C@MW%&“Q
conposi tion conprising 0.001 to 0.5%by wejght of a fluorine ound and
50 to 99%mwentuss hate Sbumbtleathan aqueeensolutioa mta#@@gﬂb&igt% m“m ly
water. The present invention further provides a prqcess for. pro i

seni condustesghtdef/a Seworenmmpewed ahd & @R Grby Wﬁlg%% H\amjméla,régg! tcto {‘élglty?n on
a thin conductive filmdeposited on an inorganic sybstrate 2) - terning
the resi sby weight of ap eshensolyenhés switableotfthts Feest %25&8“{%&1@‘2 t er ned

resin filmas a mask, (4) renoving resist,residues.renani :
et chi ng bhecmseadtqute easty Fegpyes ?E‘éﬁtﬁﬁé@%strﬁ‘?wl?%g?@l& rli%f clﬁﬁgt e

conposi tion nentigned a i nsi i :

B L e
corrosion of the wiring during the rinsing after the treatment with the aqueous
solution. The present invention has been accomplished based on this finding.

Thus, the present invention provides a resist stripping composition
comprising 0.001 to 0.5% by weight of a fluorine corﬁpound and 50 to 99% by
weight of an ether solvent, the balance being substantially water.

The present invention further provides a process for producing a
semiconductor device, comprising the steps of (1) forming a resist ilm on a thin
conductive film deposited on an inorganic substrate, (2) patterning the resist
film, (3) etching the thin conductive film using the patterned resin film as a
mask, (4) removing resist residues remaining after the etching by contacting
the resist residues with the resist stripping composition mentioned above, and
(5) rinsing the resultant device with a water-soluble organic solvent or a mixed
solvent of the water-soluble organic solvent and water.

The present invention still further provides a process for producing a
semiconductor device, comprising the steps of (1) forming a resist film on a thin
conductive film deposited on an inorganic substrate, (2) patterning said resist

film, (3) etching the thin conductive film using the patterned resist film as a

mask, (4) ashing the patterned resist ilm, (5) removing resist residues
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The present invention still further provides a process for producing a

sem conductor device, conprising the steps of (1) formng a resist fig gy

a thin conductive filmdeposited on an inorganic substrate, (2) patterning
said resist film (3) etching the thin conductive firmusing the patterned
resist filmas a mask, (4) asking the patterned resjst fh%ghgég . r.emovi ng

resi st resinthiesing ater-thd d@hin 2 @gconsacting e nesisl rasHaIS K it act i ng
the resist residues with the resist stri ppi&aﬁponposi tion nmentioned above,
and (6) rdtpgipiggtdoenpaitibn amen tieved above, @EmiAEhaMSng dh e peBURA YR ECR ol vent
or a m xed solvent of the water-soluble organic sol nga and waterbl BRI EF
DESCR! PTIGNhOE wader BRRWIR@Sg &iniy, solvent or parixpdsplyent 0hiRg Waterspinble
perspective of an Al-Cu alloy wiring board after oxygen-plasma asking and
bef ore stongamiogplvend aBidgwateri s a graph showi ng the dependency of the
corrosive properties of resist stripping conpositions on the degree of
dilution with water. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The fl uori ne
conmpounds usable in the present inventi OSN@ hydr of l uori ¢ acid, anmoni um

f1 uori desBRAEEBEECRIDTHINUGE THE PHAW amoni um fl uoride, acid

ammoni um fl uoride, nethylam ne hydrofl uoride, ethylam ne,hydrofl t.de,
propyl am ne hydFag Lisra partigdy cy Wﬁ&}lv'éﬁ?ﬁi)‘hpﬁﬁpef:g&&o?hg,ﬁ‘éu zﬁfoy%rhgf

tetraet hyl ammoni um fl uori de, et h?nol am,ne .hydrof | uor.i de
met hy| et hberitdapftes oxyaelagpaAsIIRE &Bfl{hﬂf@%&rﬁéﬁ‘é’ﬂa&%’r@%ydr of | uori de,

{71 et hyl oned: amfhe. ik sk Rbbisa B Fhe e Spely PbS R iTRberties of
armoni um 7ot PR P fser GREPES PBdTe e Pl OBbHE R Taybe used
al one or in conbination of two or nore.

DETAILED DESCRIPTION OF THE INVENTION

The fluorine compounds usable in the present invention are
hydrofluoric acid, ammonium fluorides and amine hydrofluorides including
ammonium fluoride, acid ammonium fluoxide, methylamine hydrofluoride,
ethylamine hydrofiuoride, propylamine hydrofiuoride, tetramethylammonium
fluoride, tetraethylammonium fluoride, ethanclamine hydrofluoride,
methylethanclamine hydrofluoride, dimethylethanolamine hydrofluoride,
hydroxylamine hydrofluoride, dimethylhydroxylamine hydroflucride,
triethylenediamine hydrofluoride, etc. Of these fluorine compounds,
ammonium fluoride and tetramethylammonium fluoride are preferred, and
ammonium fluoride is more preferred. These fluorine compounds may be used
alone or in combination of two or more.

The fluorine compound is contained 0.001 to 0.5% by weight based on
the total weight of the resist stripping composition. When the content of the
fluorine compound is more than 0.5% by weight, the corrosion during the
rinsing treatment becomes severe. By regulating the content of the fluorine
compound within the range of 0.5% by weight or lower, the occurrence of

corrosion during the rinsing treatment is remarkably reduced, particularly, the
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The fluorine conpound is contained 0.001 to 0.5% by wei ght based on the
total weight of the resist stripping conposition. Wien the content Qfahmpgg{u
fluorine conmpound is nore than 0.5% by wei ght, the corrosion during the
rinsing treatnment becones severe. By regulating the content of the fluorine
conmpound wi thin the range of 0.5% by wei ght or |ower, the_occurrence. of

cor r osi onmguixnngn tcherasiveskengl of gt yasigt Stslpﬂﬂélﬂr&ﬁkléwlo?lﬂ%ﬁ'@@&,‘ﬂi)‘é i Wihar |y,
the 4 - 8 MAR 2004 naxi num corrosive |evel of the resist stripping

conposi t i eatehencalisideradlyweducedat er i s considerably reduced. The ether

sol vents used in the present invention are conpounds having at |east one
ether bond. Exaffibleesthef solvents heed tothepresenidnveriicn paecopprungs R as

Gt hyl ane. gt el ansridber pbnd: hBarng HEREs TGOl ETHERAGHE S AEFSL SPRTA ene
o0l motoch byleihpiemerelyenl epynaeth ) stbsh MBHEBE Ay ICe AP BT e
01 Yool monthohetycbunennutal eoiey) ehrs1any EBOhGRBERHD PH St REFY e AN ene
onoot hyiashiethes dieshhlaneniy R o gn SeBUHb el P e At PP
Gl yoor . Lo R e O VrOaRBONIDRERRFE el SEIRIR meB iR
T ekt ainban B RAneTS SHRES TROOREH Dla by Lee
ool NS SRS LR s n OB ABHbu e rop e
oo AR ALIER IO ST B shtB e, e
glycol m)ri‘:%%?ﬁ@élneeélpggl’dike%&ﬁ&’f?éi‘,zﬁ AYEANALne &1yT8] Hﬁ?ﬁb‘rﬁettﬂyﬂ by, 2-
diethylene glycol methyl ethyl ether, triethylene glycol, ethylene glycol
monomethyl ether acetate, ethylene glycol monoethyl ether acetate, propylene
glycol monomethyl ether, propylene glycol dimethyl ether, propylene glycol
monobutyl ether, dipropylene glycol monomethyl ether, dipropylene glycol
monopropyl ether, dipropylene glycol monoisopropyl ether, dipropylene glycol
monobuty! ether, dipropylene glycol dimethyl ether, dipropylene glycol dipropyl
ether, dipropylene glycol diisopropyl ether, tripropylene glycol and tripropylene
glycol monomethyl ether, 1-methoxy-2-butanocl, 2-methoxy-1-butanol, 2-
methoxy-2-methylbutanol, dioxane,-trioxane, 1,1-dimethoxyethane,
tetrahydrofuran, crown ethers, etc. Of these ether solvents, preferred are
glycol ethers due to their easy availability and easy handling. More preferred
are diethylene glycol monomethyl ether, diethylene glycol monobutyl ether,
diethylene glycol dimethyl ether, triethylene glycol monomethyl ether, and
dipropylene glycol monomethyl ether. These ether solvents may be used alone
or in combination of two or more.
The ether solvent is contained 50 to 99% by weight, preferably 70 to

99% by weight, more preferably 81 to 99% by weight based on the total weight
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met hoxy- 2- met hyl but anol , di oxane, trioxane, 1, 1-di nethoxyethane,
tetrahydrofuran, crown ethers, etc. O these ether solvents, preferrg%ﬁrﬁ
glycol ethers due to their easy availability and easy handling. Mre 2004
preferred are diethylene glycol nonomethyl ether, diethylene glycol
nonobutyl ether, diethylene glycol dinethyl ether, triethylene glycol
nononet hydf tdkehesist andppitiprapypbsimongl YWhen thasmtent ofdhgathenpeydnbither
solvents may be used alone or in conbination of two or re. The.ether

sol vent ileweerthanrdt by weigdavemyosiongitthe prisig matorials g‘gﬂngéb)@ BRI ght |
more preferably 81 to 99% by wei ght based on the total weight 5 -.8 MAR
2004 of tfreatmshstamshot meﬁécme&w@immed,wwnelméh%mﬁ‘»‘@mmeCOﬂPéWé‘-‘t her
solvent is lower than 50% by weight, corrosion of the wiri ng ma%rgrials
during t Hevel sf thyp resistatnppin g anngosteoremheprdilied WAth WREFANRERPY | t he
maxi mum corrosive |evel of the resist stripping conposition when diluted
wi t h wat esuffiarerdly beduceds fi ci ently reduced. The content of water in the
resi st stripping conposition of the present . invention.is dq(jflt ! m_ned t
dependi ng upon The contandrfswatertine el igsist SEIBBIRHLAP 0 HRAN P NEMEF 0| vent
and the addition anpunts of an optional c%rrosi on inm bi tor .and other i
opti onal iddintioreis datersined dgpeRGinEFAGOALGOMER L UpRBE LPPPORNSi ng
conposition according to the presept. .inventi Ondga%’s contsliun a Sclgljirosi on

i nhi bi t or andsihetethey solventiaadstigaddEgn Rmeuyts A1 4R QP LoNE, COFLAION A act ose

and sorbose; sugar al cohols. such as.sorbito lLitol Litol;

pol yphenoi@lblfg’% azyl ‘@)tillelr(S’P&Jr'i’lli’l!J ,adqu“é?fI ?%ﬁ%#%?égé{peg%}@%r?g%%%%t hocyan;
and tertiary a nium salts such as t.etraneth ' '
e e BN ol PR R s bl may
SUTT ppi NG CoMposT 11, 00,8CEOrd0g Lihibhi5 Ry 580k LAYER! LOh Bfructose,

glucose, galactose and sorbose; sugar alcohols such as sorbitol, xylitol and

erythritol; polyphenols such as gallotannin, ellagitannin, catechin and
proanthocyan; and tertiary ammonium salts such as tetramethylammonium
hydroxide, tetramethylammonium carbonate and tetramethylammonium

formate.

The resist stripping composition according to the present invention may
further contain a corrosion inhibitor, which may include aromatic hydroxy
compounds such as catechol, phenols and pyrogallol; carboxyl-containing
organic compounds such as formic acid, acetic acid, propionic acid, butyric acid,
isobutyric acid, oxalic acid, malonic acid, succinic acid, glutaric acid, maleic
acid, fumaric acid, benzoic acid, phthalic acid, 1,2,3-benzenetricarboxylic acid,
glycolic acid, lactic acid, malic acid, citric acid, acetic anhydride, phthabe
anhydride, maleic anhydride, succinic anhydride and salicylic acid; organic
salts of carboxyl-containing organic compounds derived from the carboxyl-
containing organic compounds recited above and basic substances such as
ethanolamine, trimethylamine, diethylamine and pyridine; and chelate
compounds such as phosphoric acid-based chelate compounds such as 1,2-

propanediaminetetramethylene phosphonic acid and hydroxyethane
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further contain a corrosion inhibitor, which may include aromatic hydroxy
conpounds such as catechol, phenols and pyrogallol; carboxyl-containi
organi ¢ conpounds such as formc acid, acetic acid, propionic aci d,'ﬁ[}&ﬁrm@
acid, isobutyric acid, oxalic acid, malonic acid, succinic acid, glutaric
acid, maleic acid, fumaric acid, benzoic acid, phthalic acid,
1,23 be”ﬁﬁ&%ﬂfdrﬁ@é@i%)éhﬂﬁyg@c%cidibb&@@bh@laa@ compbands cuakiad, malic acid,

€,

citric aclid, "acetic anhydri phthalic anhydride, nmaleic anhydride,

succi ni ¢ gYehédanBALtetrdd@Yid aridcditly desgasthelgl gehesanaf nitrilotriacetic
car boxyl - cont ai ni ng organi ¢ conpounds derived fromthe carboxyl- containing

or gani ¢ cg&mggﬁgﬁer@%baQﬁepél@\cenﬁjbdlrhlasiucllsaﬁjﬁpgnidéne,shatntapésenyémW@Mmﬁ ne,
trimethyl am ne, diethylam ne and pyridine; and chel ate conmpounds such as

phosphor i g, agiiénhaskeblie laatdeosd arpbagudsclslate esnfo@ads such as
pr opanedi am net et r anet hyl ene phosphoni ¢ acid and hydroxyethane 6 - 8 MAR

2004 phos ghiaeilsy] aliosimeé amdodiphiea yhglyoxibesed chel ate conpounds such as

et hyl enedi am netetraaceti c acid, dihydroxyethylglycine and nitrilotriacetic
aci d, am ne- basgHecshes@bsiondmbobincts magbeassdd gpnedirng combination of two

t etraphenyl porphyrin and phenant hroli ne, and oxi me-based chel at e conpounds
such as dbfeidrg| géyevellyenamns adiqieratayityboit] e 30%hks svesght ekihsntqtahramistor s
may be used alone or in conbination of two or nore, generally in an anount
about 0. Odtrijepia@edmypoemtight of the total resist stripping conposition.

Al so, the resist stripping conposition of the present invention nma

contai n a cati odilsy, thairesist stAPPIE WEO%UPP&&JCE%PFGWW Opﬂnaﬁ anount

about 0.001 to 5% by weight of the total resist strippi.ng _conposict.i The
resi st stcoppiing cBiMUs BPERLOPT @%@Om%%@ﬁ?ﬂiameﬁ%l}ed”ﬁﬂ&s}?gﬂdba Pé%aabi’ggt by

\?\llg%lelr(ng\r,]m; m%hggg?/@igkesgﬁ&m&%gér%sﬁ:siézaggfﬁg%ﬁggsitforﬁ? ether solvent,

The resist stripping composition of the present invention may be
prepared by any known methods. For example, the fluorine compound, the
ether solvent, water and the optional ingredient or ingredients are
mechanically mixed to form a uniform liquid. The order of addition of the
ingredients is not critical, and the ingredients may be added successively or all
the ingredients may be mixed simultaneously. Heating may be applied where
necessary to obtain a uniform liquid.

The process for producing a semiconductor device according to the
present invention includes the steps of forming a resist film on a thin
conductive film deposited on an inorganic substrate; patterning the resist film;
etching the thin conductive film using the patterned resist ilm as a mask;
removing resist residues remaining after the etching by contacting the etched
substrate with the resist stripping composition; and rinsing the substrate thus
treated with a rising solution. Alternately, the patterned resist film may be
ashed after the etching, and then the remaining resist residues are removed by
the resist stripping composition. The actual conditions for forming the

patterned resist film, stripping and ashing may be the same as those known

and employed in the art. The conditions for stripping, e.g., the stripping
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mechanically mxed to forma uniformliquid. The order of addition of the
ingredients is not critical, and the ingredients may be added success] &%
or all the ingredients may be m xed simultaneously. Heating may be ipﬁ ZU&F
where necessary to obtain a uniformliquid. The process for producing a
sem conductor device according to the present invention includes the steps

of forming a tesh,s! thi Likppird fikld) (he ARMoh 1 MRtHd dosidlannpbiegicanpasition

VRSN

i norgani c stbStraté; patterning the resist film etching the thin

conduct i yg bfeiﬁggdj%ité“gcéﬁ‘%e%%ﬂ?rdh%grrhﬁ%(ﬁ&elﬁéﬂdmg?orﬁthmﬁkturer&nd)vi ng resist

residues Temaini Ng after the etching by contacting the etched substrate

Wi th the thfﬁir?etssﬁ)tf:%hg'}lsagi]%t ¢oaRask b Peirealtfed BS W hbetisartfattoatdatilisy

treated w arisin ution. Alternately, the patterned resist film

maybe astgetﬁo%@ LRI R S € hbNg. Priéh sl thiehanbiserate ik ngntased witleshelues are
renoved by the resist stripping conposition. The actual conditions for

form ng - ' heskiod kit brdishiy pRhperandeashimdprimatieg,the same as
t hose kn%st%ﬁ%})g%g@eg I n q[ he art. Tj;le cgndi tions for stripping, e.g.,

the strippishGd for § SMABpRODAtePepativl of tihe, géndrpHiyriy2 to 130, mimeteanount  of
the resist stripping conposition to be used, etc., can be easily

det er ni ned depeﬂgmgrﬁ{sihﬁ%ohﬁﬁdﬁﬁ thetk midy lknssd waitet-helubde brgamiesi dues to
be renoved, as well as other factors famliar to those skilled in the art.

Pr ef er abl gy Suhsis afethibalkehtBatkyl alicthol, heopropansel; dimethdaggtamide,

conposition at ordinary tenperature or under heating, if desired, for a

stri ppi nogighé@elivwioxige (DMBO)t ilyeol etees ahtyethanokaaniz@, pr aunEked selvente

rinsing solutions, there may be used water-sol uble organic dﬁglvents such

as met hylccahposal of einyf the abbod wateopolupbmorgandt selveptasadanixapure

di et hyl sul f oxi de (DMSO), glycol ethers and et hanol am ne, or _a .m xe;si,1

sol vent watmoseilsofuldrapwfe Whterabaydatatas alose a5 eorganesUBroBnt $gng

ultrapure water. Al so, ultrapure water. may be used. al one as, .t hefrhnsi ng

sol uti on. réfheval of the resist residues using the resist stripping coniposition ol the
present invention is sufficiently completed without deposition of the fluorine
compound even by the rinsing with the water-soluble organic solvent alone.

In the process of the present invention, when the water-soluble organic
solvent or the mixed solvent of the water-soluble organic solvent and water is
used as the rising solution, the corrosive propexrties of the resist stripping
composition when diluted with water can be considerably reduced. Especially,
when the water-soluble organic solvent alone is used as the rinsing solution, no
corrosion occurs during the rising.

The materials of the inorganic substrates used in the stripping process
of the present invention may be semiconductor or wiring materials such as
silicon, amorphous silicon, polysilicon, silicon oxide, silicon nitride, aluminum,
aluminum alloys, titanium, titanium-tungsten, titanium nitride, tungsten,
tantalum, tantalum oxides, tantalum alloys, chromium, chromium oxides,
chromium alloys and ITO (indium tin oxide); compound semiconductors such as
gallium-arsenic, gallium-phosphorus and indium-phosphorus; or glass for LCD
substrate.

The present invention will be described in more detail by reference to
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renoval of the resist residues using the resist stripping conposition of
the present invention is sufficiently conpleted wthout depositi on-ngARI‘ggm
fluorine conpound even by the rinsing with the water-sol uble organic
solvent alone. In the process of the present invention, when the

wat er - sol ubl e organic solvent or the m xed sol vent of tgge t er-sol ubl e

or gani ¢ sthievielinvang examepless Hosevenst sheuld ke ngteshthati the folawiRg r osi ve
properties of the resist stripping conposition when diluted,with water can
be consi derabples acuidhutrdsyeandnoy intepded toanitdthennygntion dhereg4ni ¢
solvent alone is used as the rinsing solution, no corrosion occurs during
the risi ngXAM&®LMfleri al s of the inorganic substrates used in the stripping
process of the present invention may be sem conductor, or V\n'ﬁjli n terials
such as sili coRig.ahis ppertially chswway peiw & Peestectiye of asAblae Ak | i con

nitride, alum num alumnumalloys, titanium titaniumtungstepn, titfanium
nitride, @ﬁﬁ/@uhmumtgabnmdmﬁen@m%tr:hmmn@@wg%ﬁf%ﬁr%aé }r%/s,‘&gﬂ?%iﬁ um

chrom um oxi des, chromiumalloys and I TO (indiymti i de) ;..conpound
seni condutrork wasdermed ama siligpnayahstiate bal&?& ﬁﬁﬂgepﬁﬁ?%s aaﬁ%ﬁﬂm m

I ndi um phosphorus; or glass for L substrate. The,.prese I nvention w |
be descri b@ﬂlehlaﬁﬁfeid?ef‘l&@mumn%'fé%r}%“ééeﬁ]@y% 4, ag W‘?’ taﬂ‘éf?ol | owi ng

1 USt r ai bR RS0 dp PSREERE § AT [efted seraRt nePeip AIBLAHHED 1
G S A LS B RSER T Sht Mot ersilacs
MEEAL SIS SRR N e E e e R e ST
fM! ﬁ ?Elgugn {*]ésturi{lgg I%rn[uiu%redl Oaf}/girdeqivﬁg &t {h%rﬂﬁg]lﬁy%?ﬁ%j ¥ aFt¥y thP oflzéh | oy
plasma ashing.
The Al-alloy wiring board was immersed in a solution containing 70%
by weight of diethylene glycol monomethyl ether, 0.5% by weight of ammonium
fluoride and the balance being water at room temperature for 10 minutes,
rinsed with ultrapure water and then dried. Then, the dried board was
observed under scanning electron microscope (SEM) to evaluate the removal of
the resist residues remaining on the side walls of the wiring and the corrosion
of the surface of the Al-alloy layer. As a result, it was confirmed that the resist
residues were completely removed and no corrosion was found on the wiring.
The Al-Cu etching rates when the Al-alloy wiring board was contacted
with resist stripping compositions diluted with ultrapure water to various
degree of dilution are shown in Fig. 2. In Fig. 2, the abscissa indicates the
degree of dilution, namely, the degree of dilution "1" means the original
concentration, the degree of dilution "2" means half the original concentration,
and so on. The ordinate indicates the Al-Cu etching rate. As seen from Fig. 2,
it was confirmed that the maximum etching rate of the water-diluted resist

stripping compositions was as low as about 12 A/min.

EXAMPLES 2-10



was formed by dry-etching the Al-alloy filmthrough a patterned resifh““n

as a mask, followed by oxygen plasma ashing of the patterned resist A 0

Resist residues 7 remained on side walls of the Al-alloy wiring 5 after

t he oxygen plasma ashing. The Al-alloy wiring board was imersed in a

sol ution containing 70% by weight of diethylene glyco] nononethyl ether,
he Bidebthan

0.5% by wei ght Dhe asmeproredatreios indxandD ehk Wagl reneataskexs EP8om
tenperature for 10 minutes, rinsed with ultrapure water andr#cjt]ﬁn dri ed.
Then, t hetharfoerhwlatiod ofaresisbistapyng comappsisionatpithosd shewsin 8dcope
(SEM to evaluate the renoval of the resjst residues repnaini.n n the side
wal | s of The resultngrasbownencBablesi whersthe gichingrates wit H%rlﬁgt a?g’iﬁ‘ﬁs
| ayer. Asa result, it was confirmed that the resist resjdues were
conpl et el of didwioedrastionmn by, ds ok WaSTE 6@&1{ 3&@?@1%&“% %&eﬁ%e%@_&éﬁl
etching rates when the Al -alloy wri ngi l‘)Aﬁa d s. contacted w th resist
st ri ppi ngBdonPigs 2tanch€ wiepns 8@ akiservalier p‘é\l@ aéh“ér to various degree of
dilution are shown in Fig. 2. In Fig. 2, the abscissa indicates the degree
of dilution, nanely, the degree of dilution "1" nmeans the original
concentration, the degree of dilutionpsde yreans hal f the ori ginal
concentration, and so on. The ordinhate indicates the Al -Cu etching.rate.
As seen TrQELRl@Ng. Btheraslvennf i Firdindesmpbendaxi ruddiehvehi ng Water of t he
water-diluted resist. 0 stripping conpositions w -
A'min. EXAVPLES 2- 10 9MD@ 98% 2004Nis& 8% procedure as in Exagg;é 1 was
repeat ed except for ch j the f ti.on of resist strippi 0
conpositions t® those W% Tabl gﬁﬁﬂqﬁgﬁresul ts are shown iq%'aPa/BI el
where the etchjng rat em\?‘gtqgg%i anN]ﬁnggt%% of dilutian are shawgehy A, B
0

or C where A ahd B cor to the Tfnes A and
5 MTG 85% NH,F 0.2% — 14.8%
6 MDG 950% NH,F 0.2% PDTP 0.01% 9.79%
7 MDG 85% NH,F 0.2% TMAF 0.1% 14.79%
8 MDG 85% NH,F 0.2% — 14,7995%
EAHF 0.0005%
9 MDP 75% NH,F 0.05% 7 - 24.95%
10 MDG 85% NH,F 0.2% PRA0.1% 14.7%

MDG: Diethylene glycol monomethyl ether

BDG: Diethylene glycol monobutyl ether

MTG:  Triethylene glycol monomethyl ether

DMDG: Diethylene glycol dimethyl ether

MDP: Dipropylene glycol monomethyl ether

EAHF: Ethanolamine hydrofluoride

PDTP: Propanediaminetetramethylene phosphonic acid
TMAF: Tetramethylammonium formate

PRA:  Propionic acid

- 10 -



Bin Fig. 2 and C neans no observable Al -Cu etching. Table 1 Exanple
No. Et her sol vent Fl uori ne conpound AdditiveWater 2NDG 90%NH4F 0. 2% - g.GMAR 2004
3BDG 85%NHAF 0. 05% - 14. 95% 4DVDG 85%NHAF 0. 05% - 14. 95% 5MIG 85%NHAF 0. 2%
-14. 8% 6VDG 90YNHAF 0. 2% PDTP 0. 019®. 79% 7MDG 85%NHAF 0. 2% TMAF 0. 1%4.4. 79%

8VDG 85YNHAF 0. 2% - - 14. 7995% EAHFaOaéJSO %gt 75Y0NHAF 0. 05% - - 24. 95% 10MDG
850NHAF 0.2% PRA 0. 1%14. 7% VDG DCi®¥¥hyl ef8 ycol nononet hyl ether BDG

Di et hyl en Fycol nobutyi herg MG Trasthvil.ang A yalciunekmpiehdte et her
DVMDG Di eiﬁéjﬁ%ﬁ’ge %co! di nme y(ﬁ aelt her I\/&: %glgrﬁopy ene %Pf 3 Hepg et hyl
: e arret hyt ene

et her AH hanol am ne hvdrofl uori-de PDTP: d
phosphoni ¢ aci @ TMAF: Teemplasemprevabni um f oMWt PRA= Propiofic acid - 8
MAR 2004 Table_ 1 (Contd.) Ex | e No. Renpval rosion of Al Al - et chi ng
rate when dil uted ZOoan%‘E‘BpfegFrﬁ\?g}WﬁeB 3Conp! #t% renoval NonegJ

4 Complete removal None . C
5 Complete removal None B
6 Complete removal None B
7 Complete removal None B
8 Complete removal None B
9 Complete removal None C
10 Complete removal None B
EXAMPLE 11

An Al-alloy wiring board after ashing was immersed in a solution
containing 70% by weight of diethylene glycol monomethyl ether, 0.5% by
weight of ammonium fluoride and the balance being water at xoom temperature
for 10 minutes, rinsed with isopropanol alone and then dried. Then, the dried
wiring board was evaluated in the same manner as in Example 1. As a result,
it was confirmed that resist residues were completely removed.

EXAMPLE 12

An Al-alloy wiring board after ashing was immersed in a solution
containing 70% by weight of diethylene glycol monomethyl ether, 0.5% by
weight of ammonium fluoride and the balance being water at room temperature
for 10 minutes, rinsed with a mixed solution of isopropanol / water =4 /1, and
then dried. Then, the dried wiring board was evaluated in the same manner
asin Example 1. As a result, it was confirmed that resist residues were
completely removed.

COMPARATIVE EXAMPLE 1

An Al-alloy wiring board was immersed in a solution containing 69% by

- 11 -




4Conmpl et e renoval NoneC 5Conpl et e renoval NoneB 6Co
onpl et e renoval NoneB
7Conpl et e renpbval NoneB 8Conpl et e renpval NoneB 9Conpl et e renpval NoneG § MAR 2004
10Conpl et e renoval NoneB EXAMPLE 11 An Al -alloy wiring board after ashing
was imrersed in a solution containing 70% by wei ght of diethyl ene glycol

nononet hyl ether, 0.5%0Db ht__of
bei ng watweeight of dometle ém\é\g*g (B&Fﬁggpﬁgiiud’fm‘ég hgfg‘ﬁgﬁf‘lthﬁ%b‘#e?%‘gﬁo|

al one and then dri ed. Then the dried wrin

sarredrranriére ladapnne Ekmﬁ)W@th afagocan rté@@lef 3turietgf°5\g§ ﬁé%lsgﬁgﬁ% Iegl Fs[] ©
resi dues were conpletely renoved, a,II

ashi ng wa;sojnmmi‘rg@hmﬁ and dhepidgied. co r#’ﬁg‘ﬁ?@fl“ﬂ ngglggﬁa,ggpgager

gl ycol t hyl h %

S e o e ru Ll ””%le'f‘e‘??%"ﬂ@e%'*ﬁe e

m xed sol uti

or e 5 rﬁ%gglg@gmhmnSOprg\%%naﬁéé\g@%ﬁi%fé%%“/ tripfAnd HAESbsG e R 0%,
resu it was

CONPARATI vt ase e éfiﬂomﬁ‘am ot rﬁefﬁé% aﬁes L ;‘ﬁrnﬁ;%g"?%%ﬁﬁf%ﬁi@ﬁ? on

cont ai ni ng 69% ) .- MAR 200 GAF
by wei ght Y&t ‘aﬁﬁr’éﬂﬂl}’ﬁm@% iEegHyY© ‘Z‘lﬁ%fgg%gftﬁlgy\;\ﬁa%l@gtw%oom ) 1%
tenperatu(r:()errggedlo m nutes, rinsed W|th

The Al-Cu etching rates of the water-diluted resist stripping
10  compositions with variant degrees of dilution are shown in Fig. 2.
COMPARATIVE EXAMPLE 2
The Al-Cu etching rates of the water-diluted resist stripping
composition with variant degrees of dilution are shown in Fig. 2. The original
formulation of the solution was 75% by weight of diethylene glycol monomethyl
15  ether, 1% by weight of ammonium fluoride and the balant";e being water.
COMPARATIVE EXAMPLE 3
An Al-alloy wiring board was immersed in a 0.5-wt. % ammonium
fluoride aqueous solution at room temperature for 10 minutes, rinsed with water
and then dried. Then, the dried wiring board was evaluated in the same
90 manner as in Example 1. As a result, it was confirmed that the resist residues
still remained unremoved and the surface of the Al-alloy layer was corroded.
EXAMPLES 13-22
The same procedures as in Examples 1 to 10 were repeated except for
using the wiring board having the wiring made of Cu instead of the Al-Cu alloy.
95  FEach maximum Cu etching rate of the resist stripping composition when

diluted with water is shown in Table 2.

_12 -




i sopropanol alone and then dried. Then, the dried wring board was observed
under scanning el ectron m croscope (SEM to evaluate the renoval of tBhﬁA
resist 5 residues renmaining on the side walls of the wiring and the R 2004
corrosion on the surface of the Al alloy layer. As a result, it was
confirnmed that the resist residues still remained unrenoved and the
surface of the AI -al l oy Iayer ahés corroded The Al -Cu etching rates of the

vvater-dl

Mrl ant degrees of

g3 i AF-VE ~E> e Al-Cu etching
rates of the wa]taer dlluted re5|st strlﬁol ng corrp05|t|on w th variant
degrees of dilut4on are shown in Fig. €1 The original fornulation of the
sol ution was 750 by weight of diethyleap glycol nononethyl 15 ether, 1% by
wei ght of ammnié;mfl uoride and the balance being water. COVPARATI VE
EXAMPLE 3 An Al-alloy wiring board was irrrrrersed ina 0.5-w. % anmoni um
fluori de aqueouk 7 sol ution at roomtenpérature for 10 mnutes, rinsed with
water and thenl&8iried. Then, the dried<hiri ng board was evaluated in the
sanme 20 manner % in Exanple 1_ As a result, it was confirmed that the
resist residuesggstill remained unrenoved and the surface of the Al-alloy
| ayer was corr d. EXAVPLES 13-22 Thejsane procedures as in Exanples 1 to

10 were repeat (ejgfexcept for using the<\iv| ring board having the wiring made
of Cuin tching rate of the

resi st stripping conposition when diluted with water is shown in Table 2. -
B MAR 2004 Table 2 Exanpl e No. Maxi mum Cu etching rate (A/mn) 13<1
As described above, by using the resist stripping composition according
to the present invention, resist residues remaining after etching or ashing are
easily removed without any corrosion of wiring materials or the like, and the

5  corrosion of Al-containing wiring materials during the rinse with water 1s

effectively reduced.
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14<1 15<1 16<1 17<1 18<1 19<1 20<1 21<1 22<1 As descri bed above, by using
the resist stripping conposition according to the present invention,BhMR2m4
resi st residues remaining after etching or ashing are easily renoved

wi t hout any corrosion of wiring nmaterials or the like, and the 5 corrosion
of Al - contvd AT Ny CUAIMEDHEt erials during the rinse with water is

effectively reduced. - 8 MAR 2004 WHAT IS CLAIMED I'S: 1. A resist stripping

conposi tipn Cofgpfe%)j?{ éalgpg'xt,%g:rhn g%sﬁioﬁ%ohga_%&%ﬁgmo@&o@.5%'1;9%&1@& gpspound, 50

to 99% by wei g vent, 0o 30% by weight ™ of a corrosion

i nhi bi t or flanehd benpalial e tbeivnghs wasilant baletler valvent, (.0 hi308t byevagimpound
being at | east one conpound selected fromthe group consisting of
hydr of | uosf zcavodon afrbninand thadeiades beidg anbvianti)idrsétetor i des, the et her

solvent being at | east one.comound sel ected, from the group consi sting of
gl ycol etlllilérfbl,goripﬁ %ﬂﬂ%&‘(j‘-b?ﬂlﬂﬁ%ﬁﬁ%ﬁt P”?-‘:WBP%‘HAE”E%@ EHH? the rotip onsistin

2 Tt OXY o g R YL R UL 80O TSR Whorigh Bh 8% 8R8e hfarotuBLES R Vet RaDe

tetrahydr% Wh ers, an € corrosion In itor belng at

| east Oneb:figgggwagt G &5k Sslirfar erBcidaer 6ih AP ghRipSdosibistigg oPklycol ethers, 1-

t et ramet hy ni um hydr oxi de, tetranethyl ammoni um car bonat e,
t et r amet hyledroxyrl-biotahol, iPatethaygabstangluganethbypRomsthyfoltypHediorane,or gani ¢

salts derived froma carboxyl -cont ilai r}g ora%%ni_c conpound .and a basic
subst ancetrioxane, 1, 1-dimethoxy ethane, tetranydrortiran crown ethiers, and

the corrosion inhibitor being at least one compound selected from the group consisting
of tetramethylammonium hydroxide, tetramethylammonium carbonate,
tetramethylammonium formate, sugars, sugar alcohols, polyphenols, organic salts
derived from a carboxyl-containing organic compound and a basic substance,
phosphoric acid-based chelate compounds, carboxylic acid-based chelate compounds,
amine-based chelate compounds, and oxime-based chelate compounds.

2. The resist stripping composition according to claim 1, wherein said
fluorine compound is ammonium fluoride.

3. The resist stripping compaosition according to claim 1 or 2, wherein said ether
solvent is at least one glycol ether.

4. The resist stxipping composition according to claim 3, wherein said at
least one glycol ether is selected from the group consisting of ethylene glycol
monomethyl ether, ethylene glycol monoethyl ether, ethylene glycol monobutyl
ether, ethylene glycol dimethyl ether, ethylene glycol diethyl ether, diethylene
glyvcol monomethyl ether, diethylene glycol monoethyl ether, diethylene glycol
monopropyl ether, diethylene glycol monoisopropyl ether, diethylene glycol
monobutyl ether, diethylene glycol monoisobutyl ether, diethylene glycol
monobenzyl ether, diethylene glycol dimethyl ether, diethylene glycol diethyl

ether, triethylene glycol monomethyl ether, triethylene glycol dimethyl ether,
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phosphoric aci d-based chel ate conpounds, carboxylic acid-based chel ate
conpounds, am ne-based chel ate conpounds, and oxi ne-based chelate _
conpounds. 2. The resist stripping conposition according to claim1, 8 MAR 2004
wherein said fluorine conmpound is amonium fluoride. 3. The resist

strippi nggﬁg{mﬁﬁéﬁé Elgrcﬁpﬁl%'h‘ghﬂﬂhéfpel(ﬂe@' dielh¥MEne ¢l YR hedtR yb ailthletther,

sol vent east “one gl ycol ThHe resi'st stripping conposition

accor di n@lﬁaﬂ uﬂe%'enr%lﬁs?l"‘@ﬁ{ﬁlﬁﬂ ?ﬂ’c@l ﬁ?ono}ﬁé‘ﬁﬂ QiMer Qalclé%'e gtthaené glyael ect ed

fromthe g yl ene glyco mononet hyl ether, et hyl ene

glycol ”%P@ﬁ&éﬁﬁk 1 ?H@?{a ace%fbv &)‘?pﬁ\dlg 1)5%34?(:0@%}&%5%%:11%1 %m&* pr §1§)Ih¥ h€ %?y&;'l ycol

di nmet hyl t hyl ene gl ycol

monomet h ttﬁgf ethaé J)E{ﬁﬁ&‘i’e gh%ﬁ%ﬂnom‘aﬁﬁﬁtl@( 1ef’§/dFﬁ‘f‘rfolpﬁﬂjé1?é Kcgne gl ycol

nonopr op ené” gl'ycol ‘nonoi“sopr op I"et hyI ene gl ycol
S T L

di met Kyl T INEFODLODY S%tﬁzm 5 y %ﬁ% @ﬁéogv@é {l%ﬁai*ﬁ@tph’i@weglwg?ly
Tonomet hybn g'%éf&%’éi&%@ﬁ%é gmwy ) Shetodmpiy Rl e soarom
Wﬂ’ﬁ”ﬂgﬁfﬁ“ ookl e’.@enﬁ@;‘;‘*s%ﬁ%“%zrilhi

ZE EZ; dl%;gpyr]é}f’er‘@ﬂ1§f‘cg‘lrlld HSMPWOSEH’? ,ac %fib“r% Flé‘H@ %‘B‘Iem am&%yl
other | tAFRFOYA aag%gy@ 1SR BRobyr eREH § 'lgfﬁ‘eﬁﬁﬁhé{eﬁbp’f’é&e?éf 8 the
one nyiéa%ﬁé’ ey o B ey e ?@E%?%ﬂm%ﬁ@%ﬁ%?ﬁ@@%a. (@ ene gl ycol
mononet hyk,  SSH eufl e LRYhRAEN 9/ MR WIRNPHINY BLdCE aBiSi NN ERE LY O!

monomethyl ether.
6. A process for producing a semiconductor device, comprising the steps of:

forming a resist film on a thin conductive film deposited on an inorganic
substrate;

patterning said resist film;

etching the thin conductive film using the patterned resin film as a
mask;

removing resist residues remaining after the etching by contacting the
resist residues with the resist stripping composition according to any one of
claims 1 to 5; and

rinsing the resultant substrate with a water-soluble organic solvent or

a mixed solution of the watexr-soluble organic solvent and water.
7., A process for producing a semiconductor device, comprising:

forming a resist film on a thin conductive ilm deposited on an inorganic
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di nethyl ether, triethylene glycol nononethyl ether, and dipropyl ene glycol
nononet hyl ether. 6. A process for producing a sem conductor device,
conprising the steps of formng a resist filmon a thin conductive -8 MAR 2004
deposited on an inorganic substrate; patterning said resist film etching
t he thinsqu}qi_lﬂrei;ve filmusing the patterned resin filmas a mask; renoving
resist residues renmaining after the etching by contacting the resist

resi dues with t éﬁﬁh tsﬁa{%SQQﬁEnconpom tion according to any one of

claims 1 to 5; rln |ng the resultant substrate with a water-soluble
organi ¢ sol vent t?Tn 1%%1&&'4:8@8%111% B8 npaLe d)a%ﬂ!ﬂ*@ﬁ%@@ff;@%ﬂhn%@@' vent
and water. 7. or producing a sem-conductor device, conprising=

form ng %Réggl st fllmon a thin conductive filmdeposited on an inorganic
-15 - 004 substrate; patterning said resist film etching the thin

conductl ve fil S%H}slhg%gllig%t%%g @ggtqj?ﬁ_l st filmas a mask; asking the

patterned resi enovi ng resi st residues remaining after the asking

by contacting t%aoxﬁﬁgﬁ%&sﬁ?&lﬂﬂ% 1%1%%1%@%&&31!]% astibl Wﬂ'd&%tﬁ ?ﬁhé' on

according to any one rinsing t e’resultan

substrat g ‘é’?étr}eﬁld’ﬁ?etse\{ntﬁocﬂéqje%s@ ggﬁgiaglrgséﬂlﬂﬁb’&u@ﬁ acBor¥in 840 28y UWeogt of the

wat er - sol ueb e organic solvent an
claims 1to 5; and

rinsing the resultant substrate with a water-soluble organic solvent or

a mixed solution of the water-soluble organic solvent and water.
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