CLEANI NG COVPOSI TI ON BACKGROUND OF THE INVENTION 5 1. Field of the

I nventi on Photoresists have been widely used in the |ithographic production
of integrated circuits such as IC and LSI, display devices such as LCD and
EL devices, printed boards, m cromachi nes, DNA chips, mcroplants, etc.
The present invention basically relates to a cleaning conposition for

removi ng 10 photoresists from\@RANING: BWNRERSI TN as surfaces of
substrate. The present invention further relates to a nmethod of renoving

etching residues formed in the |ithographic production and inpurities
remai ning on the surface of substrate. 2. Description of the Prior Art 15
Al kal i ne cl eani ng conpositions, such as a conposition conprising an

al kanol am ne and an organic solvent and a conposition conprising a

quat er nar BAARGRIQIANDY OO Yide INVENTIONyani ¢ sol vent, have been
conventional |y used to renove photoresists (United States Patents
4,276,5861. Exe\r(&ofmgln\zp,mgm 029 and 3,673,099). However, these conpositions
containing 20 al kaline conpounds to be used in _the photoresist stripping
process are gehRbptaresistschavebeqrewadely fusedusdhedithagramve progudautef on of
sem conductor deyices, and_ liquid crystal display panels which requires
fine procddsgrated sircutsrauchasiiC apddetie display degices such ge Irfé@cﬁ%ﬁ(—i nues

for nore efficient c osi,tions. Unlike renpval . of .organi ¢ supst ances

such as raeyiess ,priwgﬁms,zameamgm%bﬁ%c 1pse SRicEeRlants, vic oi'ﬁeermvi ng
resi st residug{g whi.ch are prob bl%ﬁ made of. inor%an.ic subst ances, such as
si dewal | RSS§HE Y entaReBasinally, pelates tasa g RORPGFo IORTRIIN Mz ess and a

E‘n‘? égﬁgﬁ%&?%%@%tg%@%?‘?%@ AR B stnfer o PE ThEBReBe,
Japanese BAPATPLALEIRAS AR B AN ROt A G RRE T 5RR R RRRRSH 17
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substrate.
2. Description of the Prior Art

15 Alkaline cleaning compositions, such as a composition comprising an
alkanol amine and an organic solvent and a composition comprising a
quaternary ammonium hydroxide and an organic solvent, have been
conventionally used to remove photoresists (United States Patents 4,276,186,
4,770,713, 4,403,029 and 3,673,099). However, these compositions containing

20  alkaline compounds to be used in the photoresist stripping process are
generally less efficient for use in the recent production of semiconductor devices
and liquid crystal display panels which requires fine processing and short-term
treatment. Therefore, the need continues for more efficient compositions.

Unlike the removal of organic substances such as resists, the known

25  compositions are less effective for removing resist residues, which are probably
made of inorganic substances, such as sidewall polymers formed on substrates
through a dry etching process and a subsequent ashing process. Alternatively,
the known compositions are unfavorably corrosive to the materials on

substrates.



al so quite effective for renoving resist residues fornmed by the ashing
‘process 5 after the etching process. However, hydroxylamne is easily
deconposed. In addition; since hydroxylam ne is avail abl e as aqueous
solutions, the fornulating latitude is narrow. Further, the proposed
conpositions cause corrosion, particularly, if materials containing

titani um are USROrerdGRANEALIFAYSAks BRhpESkiPR dodtHniPe Ry Nesxy14ndRO866,
6- 266119 and 10 9-296200 teach that hydroxyl am ne derivatives such as

acyl - subsidvelberth pirvgosed ky Uapahedd Patead AyysliexidrabhiteOpanaNed. s289868;t i ve.
However, the inventor has experinentally found that the proposed

deri vat i V286611 and %ef®630( oy droxyldreinapadffddtive fof removuigitesists and

resi dues as conmpared with non-substituted hydroxylam ne. 15 SUMVARY OF THE
| NVENTI ONah quie edtective e rgmesio resipbaasidnesifermed by dhe dshang peeqesg
conposi tian nd a cl eaning net hod which are capable of easily renoving
patt eP ne(ﬁftfis)ﬁg‘lecﬁtéb}rﬁ PHEERS JHOWEEeE hydsexiarune asansilh ée%ﬂmmﬁ%lt- r ables
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easily within a short perio I me Wi t hout™ causi ng € corrosion of
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processing to pro recision wiring circuits. “Thus, the present
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The present”invention further provides a method for cleaning substrates of
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bringing the substrates into contact wth the cl eaning conposition after
the capability of removing resist residues as compared with non-substituted
hydroxylamine.
15
SUMMARY OF THE INVENTION
An object of the present invention is to provide a cleaming composition
and a cleaning method which are capable of easily removing patterned
photoresist masks or resist residues remaining on substrates after the etching
20  process or removing resist residues remaining after the etching process and the
subsequent ashing process within a short period of time without causing the
corrosion of wiring materials and insulating films, thereby ensuring the fine
processing to provide high-precision wiring circuits.
As a result of extensive study in view of achieving the above object, the
25  inventor has found that a cleaning composition containing N-
hydroxyformamide removes resist residues, etc. easily within a short period of
time without causing the corrosion of wiring materials and insulating films,

thereby ensuring the fine processing to provide high-precision wiring circuits.

Thus, the present invention provides a cleaning composition containing

2



5 etching or ashing. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The cl eani ng
»conposition of the present invention for cleaning substrates contains
N- hydr oxyf or mam de represented by the following formula 10 (2): 0 Il HH
C-NOH (2) in an amount of 0.001 to 95% by wei ght, preferably 0.001 to 60%
by weight. The inventor has tested hydroxam c acids and substituted
hydr oxyl amnseirb fabrid@ygdsl mlar structures to N-hydroxyfornanm de, but 15
failed to find out any conpounds effective for renoving resist residues.
Thus, only N hytiopsentamagiofurtRengrdveddica aidipetlifyecleahiige purpose.
The resist stripping capability of the cleaning conposition of the present
I nvent i on studstrate eohsmrdniyvctohantiggatdd drbyids ox Yijaidrargstal dizplayoddvioed i on
wi th an al kal i ne conpound. Since the cleaning conposition is to 20 be used
in the prdduntingmepthesartistatds dntor@ntectcwithi thei degnisigaromepbsiven affteral kal i ne
compound to include no netallic elenment. The al kaline conmpound may i nclude
ammoni 2, @Itq‘(l}ﬂlnﬂrﬁrr@éh,mﬁ-l kanol am nes, pol yam nes, hydroxyl am ne conpounds,
cyclic am nes, quaternary anmoni um salts. Exanples of the al kyl am nes
i nclude primary al kyl am nes such as 25 net hyl am ne, ethyl am ne,

' | amine. | . ] Lani _ butyl ani ne.

sobut ol ameart BEEDER RN BV BN pent ane. 3: " am nopent ane,

1- am no- 2- met hyl,lﬁtji{ ne.. 2-am no-.ﬁ- maogktl | but ane.. 3-aﬁi nQ- 2-1 net kal but ane,

4- am no- 2- et hy| 0t GRENIIESEARRGR fian of the PreSCRt inemioR KurfeRling o 01 v 'am ne,
tyl am .ne,; . d | am | ani '

oet 2 BB EG  PROH BNOm HAREEVaFe BA PA R formul

hept aggcy! Qj'n' ne, and octadecyl am ne; secondary al kyl am nes such as
di et hyl am e, diethyl am ne, dipropyl an ne,

H—C—N—oH @)
in an amount of 0.001 to 95% by weight, preferably 0.001 to 60% by weight.

The inventor has tested hydroxamic acids and substituted

hydroxylamines that have similar structures to N-hydroxyformamide, but
15 failed to find out any compounds effective for removing resist residues. Thus,
only N-hydroxyformamide was found to be effective for the purpose.

The resist stripping capability of the cleaning composition of the
present invention can be enhanced by the use of N-hydroxyformamide in
combination with an alkaline compound. Since the cleaning composition is to

20  be used in the production of semiconductors, etc., it is preferred for the alkalirie
compound to include no metallic element. The alkaline compound may
include ammonia, alkylamines, alkanolamines, polyamines, hydroxylamine
compounds, cyclic amines, quaternary ammonium salts.

Examples of the alkylamines include primary alkylamines such as

25 methylamine, ethylamine, n-propylamine, isopropylamine, n-butylamine, sec-
butylamine, isobutylamine, t-butylamine, pentylamine, 2-aminopentane, 3-
aminopentane, 1-amino-2-methylbutane, 2-amino-2-methylbutane, 3-amino-2-

methylbutane, 4-amino-2-methylbutane, hexylamine, 5-amino-2-



5 diisopropyl am ne, dibutylam ne, diisobutylam ne, di-sec-butylamne, di-t-
‘butyl am ne, di pentyl am ne, di hexyl am ne, di heptyl am ne, dioctyl am ne,

di nonyl am ne, di decyl am ne, nethyl et hyl am ne, nethyl propyl am ne,

met hyl i sopropyl am ne, nethyl butyl am ne, nethylisobutyl am ne, mnethyl-sec-
butyl am ne, methyl-t-butylam ne, nethyl anyl am ne, nethylisoanylam ne, 10

et hyl pr opybagg] @ntaﬁié)l‘ﬂe?%ﬂﬁhﬁﬂ&,‘ &y IRt RhhliRIdesylagdifel i sobutyl ani ne,
et hyl - sec- but'yl am ne, et hylam ne, ethylisoanyl am ne, propyl butyl am ne, and

propyl i solwdadyiivhing, daddcylaniingy itidddsyhmammd) estiadebylaminej met hyl am ne,
triethylamne, tripropylamne, tributylamne, tripentylam ne,

di met hyl eidnthdetyiemine} hytaticey layhiane, heptatedylhmbingl digroepydenylareineg 5

Exanpl es of the al kanol am nes i ncl ude ethanol am ne, N- net hyl et hanol am ne,
N- et hyl etdesoodanry akkyldnpreopyickt srmdohethivieming, diethylamthendpaspylamine,

di et hanol am ne, isopropanol am ne, N-. nethylisoprgpangl an ne, .

N- et hyl | stippoppepoiaanngedibutplasmine, diispbwiahemans. th-sechuanameo ginte- | - ol |

N- net hyl - 2- am no- propane-1-ol, N-ethyl-2-am no élg propane-|.-ol,

1- ami nopriogairemme|dipeniydamime, | dibpxyiapisgafdeptpipmie efipgtylamine,

am nopropane-3-o0l, 1-am nobutane-2-ol, N-nethyl-|-am nobutane-2-ol, N
ethyl -1 - SHmABEIAINE. Sidacy Bming, FREHRAHENIAING, eI IRICPS IS Mo but ane- | - of |
N- et hyl - 2- ami nobut ane-1 -.0l , 3-amn t ane-| - .NLnet hyl - 3- ami nobut ane- | -
o ' N et P U PO B AV PR AR, HeeryB AR A ATEEED L ane
25 4-ol, N-ethyl-|-anmn t ane-4-o0l , 1N - met [ - 2=

2 am no. 2R BRI Y ardind n SRR LA R, e BB e,

2- amyRo- 4: e- : - ' e - 35 a7 =40l ,

2 a0 SRR ol loron ALY de e ATNORLSR G
2-am nopr 4panesdpdtdhfline, sth élﬂ’fﬂé’{%&ﬂﬂié@dﬂl?ﬁ’?ﬁ%@?ﬁﬁ‘op&rlbutylamine,_ and

1, 2-di am nopr opane-"3-ol, 1, 3-di am nopropane 4 2-ol, and 2- (2 -amno e

thoxyl) ethpRakeb MBS £ {26iaPP aYRIIaRA el BGENES teinhhg1Hadha M ne,

propyle ne dia mné, trimethylenedi amne, tetranethyl enediamne, 1,3

g! ani nobugraditByldmered itﬁ@sw@kluhﬂn@, ey, | teipedi dainige, 2, 4 5
I am nopent ane, hexanet hyl enedi am ne, hept anet byl enedi am ne,
dimethylethylamine, methyldiethylamine, and methyldipropylamine.

15 Examples of the alkanolamines include ethanolamine, N-
methylethanolamine, N-ethylethanolamine, N-propylethanolamine, N-
butylethanolamine, diethanolamine, isopropanolamine, N-
methylisopropanolamine, N-ethylisopropanolamine, N-propylisopropanolamine,
2-aminopropane-1-ol, N-methyl-2-amino-propane-1-ol, N-ethyl-2-amino-

20 propane-1-ol, 1-aminopropane-3-ol, N-methyl-1-aminopropane-3-ol, N-ethyl-1-
aminopropane-3-ol, 1-aminobutane-2-0l, N-methyl-1-aminobutane-2-ol, N-
ethyl-1-amincbutane-2-ol, 2-aminobutane-1-0l, N-methyl-2-aminobutane-1-ol,
N-ethyl-2-aminobutane-1-ol, 3-aminobutane-1-0l, N-methyl-3-aminobutane-1-
ol, N-ethyl-3-aminobutane-1-ol, 1-aminobutane-4-o0], N-methyl-1-aminobutane-

25  4-ol, N-ethyl-1-aminobutane-4-0l, 1-amino-2-methylpropane-2-ol, 2-amino-2-
methylpropane-1-ol, 1-aminopentane-4-0l, 2-amino-4-methylpentane-1-oi, 2-
aminohexane-1-0l, 3-aminoheptane-4-0l, 1-aminooctane-2-ol, 5-1-aminooctane-
4-0l, 1-aminopropane-2,3-diol, 2-aminopropane-1,3-diol,

tris(oxymethyl)aminomethane, 1,2-diaminopropane-3-ol, 1,3-diaminopropane-



oct anet hyl enedi am ne, nonanet hyl enedi am ne, N-nethyl et hyl enedi am ne,

N, N- di net hyl et hyl enedi am ne, trinethyl et hyl enedi am ne, N-

et hyl et hyl enedi am ne, N, N-di et hyl et hyl onedi am ne, triethylethyl enedi anm ne,
1,2, 3-triam nopropane, hydrazine, tris(2 -aminoethyl)a mne, 10 tetra
(am nonet hyl ) net hane, diethylenetria mne, triethylenetetram ne,

t et r aet hy? AN NE.anhieRk Al ceheA6t am ne, nonaet hyl enedecar ni ne, and

di azabi cyl oundecene. Exanpl es of the hydroxyl am ne conmpounds incl ude

hydr oxyl am ne, Bkampidsydfthermmlydameeinchids éhhybgmrdaydiaei ne,

N, N-di et hyl hydr oxyl am ne, and 15 O-net hyl hydroxyl am ne. Exanpl es of the
cyclic ann"msrlarrmfiamn@wmefézylenq*ﬁbanynpyﬁeﬂmmetlwlem,dlnmlpyr L3re,

2-ethyl pyrrole, 3-ethylpyrrole, 2,3-dinethylpyrrole, . 2,4dimethylpyrrole,
3, 4- di medigEinghriane ,2,gfiyammqh%pﬂymwamt@y{ezl,eﬁ}fsml%i?rrét hyl pyrrol e,

2-pyrroline, 3- | i ne, I di.ne, . 2- et hyl | i cli 3 20
melto %yl’épylr‘i'rll]gml&ioﬁé‘;{ag’f:’ g‘?ﬁfi’g%,gtf‘ﬂeéﬁgg%é{nei%P%@Eﬁé’ggﬁlé&wfﬁﬁ?s, 4-tetrazol e,

pi perl di ne, 2-pipecol,i ne, 3-pipecoline, .4-pipecoli 4: | upeti di ne, 2, 6-
Pupot i di riétaieRbiieagdiamine, HBPEB}ezgyﬁé‘,‘*dé%‘ﬁl%{)%ﬁ&%@‘?&%ﬁkne@}%’“&%‘% thyl p
ip era zi . 6- i i ne, . I | i : | es of the

quat er nar@ﬁgrﬁi %tgﬁeggir@g@ﬁ%a%ﬁt é’t?%&’tqg?% gﬁg%ﬁlfﬁga%%%phydroxi de,
tetraet hy ' avdE oXi A I | ' PR

oL act I ST MRed A NN i RS ROMABIIOAL UM B ediamine,

hydr oxi dep 2I$%i§miﬂ§§r®%%eﬂﬁﬂrd1$&@ﬁé,fﬂrfsiltJaYnithtﬁﬂgarhﬁlé,hose ment i oned
above, an ot her am nes nay be used as |long as they are of al kaline

nat un® Setfa(hifinahRtRybAiciBane lieflgfiepctraging thgtleylenetetedmyhagn ne,
propyl am ne, butyl am ne, ethanol am ne, N-nethyl ethanol am ne, N

et hyl et hagtsthyhendhpiihenodraetieylehsapampanatametkyle2efl@camine, and

am noet hoxyl ) et hanol , et hyl ene di am ne, propyl enedi am ne, butyl enedi am ne,
5 di e t hydiazabicyloumdeceme. pi perazi ne, and norpholine. The al kaline

conpounds |isted above nay be use alone or in _ )
Examples of the hydroxylamine compounds include hydroxylamine, N-

methylhydroxylamine, N-ethylhydroxylamine, N,N-diethylhydroxylamine, and
15  O-methylhydroxylamine.

Examples of the cyclic amines include pyrrole, 2-methylpyrrole, 3-
methylpyrrole, 2-ethylpyrrole, 3-ethylpyrrole, 2,3-dimethylpyrrole,
2,4dimethylpyrrole, 3,4-dimethylpyrrole, 2,3,4-trimethylpyrrole, 2,3,5-
trimethylpyrrole, 2-pyrroline, 3-pyrroline, pyrrolidine, 2-methylpyrrolidine, 3-

20 methylpyrrolidine, pyrazole, imidazole, 1,2,3-triazole, 1,2,3,4-tetrazole,
piperidine, 2-pipecoline, 3-pipecoline, 4-pipecoline, 2,4-lupetidine, 2,6-
lupetidine, 3,5-lupetidine, piperazine, 2-methylpiperazine, 2,5-
dimethylpiperazine, 2,6-methylpiperazine, and morpholine.

Examples of the quaternary ammonium salts include

25 tetramethylammonium hydroxide, tetraethylammonium hydroxide,
tetrapropylammonium hydroxide, tetrabutylammonium hydroxide, choline
hydroxide, and acetylcholine hydroxide.

The amines are not specifically limited to those mentioned above, and

other amines may be used as long as they are of alkaline nature.



combi nation of two or nore. The content of the al kaline conmpound in the

.cl eaning conposition is preferably 0 to 99.999% by wei ght, nore preferably
0.01 to 80% by weight. 10 The organic sol vent usable in the present
invention is not specifically limted as long as it is mscible with

N- hydr oxyf or mam de, and preferably a water-sol uble organic sol vent.

Exampl es t her c0los el diloe Shllfies plotelien Gty ARGIGhUER! | ol hy! ene

gl ycol nonoet hyl et , et ene gl ycol rnonobuty et he et Ayl ene gl ycol

monoret hy 6 A@knind] BuithaRfe HiHGRb1HRRON- Rt h§ldtBanolakEind, &-hyl ene gl ycol
nonobut yl “ether, propylene glycol nononethyl ether, propylene glycol

monoet hyl cehyilethapslamihendicthyeslhniiasolRupdpasiohehine, d-(1-opyl ene gl ycol
nmononet hyl ether, dipropyl ene glycol nonoethyl ether, dipropylene glycol
monobut yl aatineethaiydlehlyheole e thyienddidinmat hytopyldeediaande, dijylemdiamengl ycol
di met hyl ether; am de solvents such as formam de, 20 nononet hyl f or mam de,
di net hy| f diethylaetrironoet hiddrermenadd moxtiletingl f or mani de, acet ani de,
mononet hyl acet ani de, di net hyl acet am de, nonoet hyl acet am de,

di et hyl acet ani d& henalketing|copyposindgdissed ahdvenmast by ugg aleid eore; al cohol
sol vents such_as,neth¥l al cohol, ethyl alcohol, isopropanol, ethylene

gl ycol , aﬁ@lnﬁ};‘rl%%*;lpléﬁé YPywEANOTesy| f oxi de sol vents such as 25 di net hyl

sul f oxi de; sul fgpe sol vents su s di net hyl, sul.fone, diethyl sulfone,
bi 5( 2 hydr oxyet Iy CORFRLHE heaﬁgafléﬁﬁaw%twq?wg GORRREIUPRAF none

| _ . ! _ -.. . . . )
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2018, I ARl b e plo Pt eingh SRR Al ige on
ether, diethylene glycol monomethyl ether, diethylene glycol monoethyl ether,

15  diethylene glycol monobutyl ether, propylene glycol monomethyl ether,
propylene glycol monoethyl ether, propylene glycol monobutyl ether,
dipropylene glycol monomethyl ether, dipropylene glycol monoethyl ether,
dipropylene glycol monobutyl ether, diethylene glycol dimethyl ether, and
dipropylene glycol dimethyl ether; amide solvents such as formamide,

20  monomethylformamide, dimethylformamide, monoethylformamide,
diethylformamide, acetamide, monomethylacetamide, dimethylacetamide,
monoethylacetamide, diethylacetamide, N-methylpyrrolidone, and N-
ethylpyrrolidone; alcohol solvents such as methyl alcohol, ethyl alcohol,
isopropanol, ethylene glycol, and propylene glycol; sulfoxide solvents such as

25  dimethyl sulfoxide; sulfone solvents such as dimethyl sulfone, diethyl sulfone,
bis(2-hydroxyethyl) sulfone, and tetramethylene sulfone; imidazolidinone
solvents such as 1,3-dimethyl-2-imidazolidinone, 1,3-diethyl-2-imidazolidinone,
and 1,3-diisopropyl-2-imidazolidinone; and lactone solvents such as y-

butylolactone and é-valerolactone.



cl eani ng conmposition. The cleaning conposition of the present invention may
.contain water 10 preferably in an anmount up to 60% by wei ght, nore
preferably 3 to 40% by weight of the cleaning conposition, although not
particularly limted thereto. The cl eaning conposition of the present

i nvention may further contain a corrosion inhibitor such as aromatic
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2, 5-dl 51ydb@é@4ﬁ%MQh@1raé}is§}, avhiabdliityyshd @amlmesz of hanéhng due to high boiling
3,5-dihydroxybenzoic acid, and gallic acid. Exanples of the sugar al cohols

i ncl ude spohitsol Theybhteait, ofehd opghaici sol tentBrargplspscificallpdimitedzahd
conpounds include benzotriazole, am notriazole, and am notetrazole. 25
Exanpl es pfefemblgﬂbtca%%d)y:wmghlndmremefmabbh%&m&a%cb)ame@gm@nds such
as 1, 2 -propane diamnete trame thyle nep hosp ho nic acid and

hydr oxyet n]@ﬁam@smpnmw@cu d; carboxylic acid conpounds such as

et hyl enedi am net etraaceti c acid, dihydroxyethylglycine, nitrilotriacetic
acid, oxalic adbg, clfaamng@oamogltlmpg thexpesent favniarmpiay eatain water

d h 7 bipyridi te t h | h t hrol i ne,

and 216 By?é’féraﬁimm An BIHGHD! iAol 0 SEEh agcar %@@%5@%?@ i
di ph | gl tyl d | t d
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a non-cor g9sh e SAPNTIdS' A4 chelating compounds preferably in an amount of 0.01

I

15  to 25% by weight of the cleaning composition.

Examples of the aromatic hydroxy compounds include phenol, cresol,
xylenol, pyrocatechol, t-butylcatechol, resorcinol, hydroquinone, pyrogallol,
1,2,4-benzenetriol, salicyl alcohol, p-hydroxybenzyl alcohol, o-hydroxybenzyl
alcohol, p-hydroxyphenethyl alcohol, p-aminophenol, m-aminophenol,

20  diaminophenol, aminoresorcinol, p-hydroxybenzoic acid, o-hydroxybenzoic acid,
2,4-dihydroxybenzoic acid, 2,5-dihydroxybenzoic acid, 3,4-dihydroxybenzoic
acid, 3,5-dihydroxybenzoic acid, and gallic acid. Examples of the sugar
alcohols include sorbitol, xylitol, and palatinit. Examples of the triazole
compounds include benzotriazole, aminotriazole, and aminotetrazole.

25  Examples of the chelating compounds include phosphoric acid compounds such
as 1,2-propanediaminetetramethylenephosphonic acid and
hydroxyethanephosphonic acid; carboxylic acid compounds such as
ethylenediaminetetraacetic acid, dihydroxyethylglycine, nitrilotriacetic acid,

oxalic acid, citric acid, malic acid, and tartaric acid; amine compounds such as



when used in conbination wth N hydroxyformam de (fornmhydroxam c acid). 10
-Such a conposition is extrenely effective for preventing the corrosion of
silicon, and very effective for preventing the corrosion of copper. The
am ne polyner nmay contain nitrogen atons in either of side chains or
backbone chains. The wupper Iimt of the nolecular weight is not strictly

limted, . X ' | | kes.: & ' | ymer
LT ved, B RnEXREERNEl oo LAL0R TR IR, S 295K e IR BEnke
Ther ef or e@orﬁ?@uh’@@@ﬁcﬂ b8 d mefh#1BR oxiRL oG @fph‘@ﬁk@?oiiﬁl&rﬁftﬁéﬂ&%&()o’ 000.
The am ne polynmer may be in the free formor the Salt form and may be

sui tably sahpetgds degend phgndlickiige R BRASES-dilfleehel- 8 2bxane-24 Baliblr ee form
and the organic acid salt form Exanples of the am ne pol yner include

pol yet hyl Thesertorapoufs pedyybé nyédalone, orpiel goahbinlagivnne, twaoby niope t hi ne,

pol yl ysi ne, pol yallyl bi guani di doal | yl am ne,

pol yald yl - N- carﬁgﬁvidagnagl coinposaition vxeyrferthgolopahindamicnaequpnener |

pol ydi al IKI am ne, and pol ydial |yl am ne copolyner. 1In the present

i nvent i onhayiig amhreraes maeculay weighs pé@bDicranpie.| i'Fhe sminapolymeris i oned
above. The am ne polyners may be used al one Qr Inconbjnation of 25 two or
more pr ef eeraiectivedpr Bipanting the covasien cBedicey. abimnures alumeingue sdlosg
conposition. Pref errgi]@are ol yet hyl enei m ne, pol yvinylam ne, and,

pol yal | y| $HRIRE COpREE3sioy omd Hulgstaih3nhpEqvIass Ainon-eRosi%e ComPgsition

G (R G S P R

Pol yvigny! 8§ composition is extremely effective for preventing the corrosion of silicon,
and very effective for preventing the corrosion of copper. The amine polymer
may contain nitrogen atoms in either of side chains or backbone chains. The
upper limit of the molecular weight is not strictly limited, but an excessively
large molecular weight makes the amine polymer less miscible with other

15  components of the cleaning composition. Therefore, the upper limit of the
molecular weight is preferably 100,000. The amine polymer may be in the free
form or the salt form, and may be suitably selected depending on the purpose.
Preferred are the free form and the organic acid salt form.

Examples of the amine polymer include polyethyleneimine,

20  polyvinylamine, polyallylamine, polyornithine, polylysine,
polyallylbiguanididoallylamine, polyallyl-N-carbamoylguanidinoallylamine,
polyallylamine copolymer, polydiallylamine, and polydiallylamine copolymer.
In the present invention, the amine polymer is not specifically limited those
mentioned above. The amine polymers may be used alone or incombination of

25 two or more preferably in an amount of 0.0001 to 30% by weight of the cleaning
composition. |

Preferred are polyethyleneimine, polyvinylamine, and polyallylamine
because of their easy availability and easiness of handling. The structural

formulas of these polymers are schematically shown below.



NH2 In the present invention, the am ne polynmer is not particularly
limted to those nentioned above and suitably selected from pol yners havi ng
am no groups. The am no groups nay be of prinmary, secondary, tertiary and
10 quaternary groups, and two or nore thereof nmay be conbinedly included in
the polynmer. The cl eaning conposition of the present invention may further
contai n  PoiyvdhQleHERiye am no conpound represented by the follow ng formula
(1). The hydroxynet hyl am no conpound enhances the stripping capability to
15 organic resists. Therefor y the Hse of the hydroxynet hyl am no
compound in cofbiMNafio it h rmam de, resists and resi st
resi dues are both ectiveN "NR2 (1) CH2-OH 9 wherein R1L and
R2 are each independ S tituent having 1 to 12 carbon
atons, R1L and R2 optionally belng bonded to each other to form together
with nitrogen a ring structiye having 2 to 12 carbon atons. In the
preferred conmpound of the fgrmula (1), one of Rl and R2 is 5 hydrogen or
met hyl , and the other is—akkyl group, hydroxyl-containing alkyl group,
am no- cont ai ni ng al kyl grouBT\ether-containing al kyl group, acyl group, or
carbonyl -containing group. Alternatively, each of RlL and R2 is
independeg?ﬁvﬁkﬁﬁypngroup, hydr oxyl - cont ai ni'ng al kyl group,
am no-contai ni ng , al kyl group, ether-containing al kyl group, acyl group, or
car bonyl - cont ai ni/ng 10_gkoup. Exanpl es of the conpounds of the formula (1)
i nclude N- hydro hanol am ne, N-hydroxymnet hyl i sopropanol am ne, N, N-
di hydr oxynet hyl etthanol an¥ne, N hydr oxynet hyl di et hanol am ne, N-
hydr oxynet hyl - N yl etthanol am ne, N- hydroxynet hyl - N- et hyl et hanol am ne,
N- hydr oxynet hyl am nget hoxyl et hanol , N

HoN

5 Polyvinylamine

n
NH,

In the present invention, the amine polymer is not particularly limited
to those mentioned above and suitably selected from polymers having amino
groups. The amino groups may be of primary, secondary, tertiary and

10  quaternary groups, and two or more thereof may be combinedly included in the
polymer.

The cleaning composition of the present invention may further contain
a hydroxymethylamino compound represented by the following formula (1).
The hydroxymethylamino compound enhances the stripping capability to

15 organic resists. Therefore, by the use of the hydroxymethylamino compound
in combination with N-hydroxyformamide, resists and resist residues are both

effectively removed.

2
_R

cH,—0H

R'—N (1)



15. hydr oxynet hyl et hyl enedi am ne, N, N -di hydr oxynet hyl et hyl enedi am ne, N, N-
.di hydr oxynet hyl et hyl enedi am ne, N, N, N -tri hydroxynet hyl et hyl enedi am ne,

N, N, N , N -tetrahydroxynet hyl et hyl enedi am ne, N

hydr oxynet hyl but yl enedi am ne, N hydroxynet hyl propyl enedi am ne, N

hydr oxynet hyl di et hyl enetriam ne, N, N'- di hydroxynet hyl di et hyl enetri am ne,

20 N- hyd thyl gt '
yciroxy ey Ty Py e Coyty e R SUCHH BOEI G b B et ool 1 t0
di hydr oxy meicaybdt Bt s Rean MENHBRHIBL ByihgiRinaviadicagh diher to form

hydr oxynet hyl propyl am ne, N hydroxynethyl butyl am ne, N

hydr oxynetdpether wath derodénhy dirgxyirathyedeatiagi2de, 1 N:2bon atoms.

hydr oxynet hyl pyrrol i done, N hydroxynet hyl - N-net hyl f or mam de, N

hydr oxynet hyl - T the¢ hydfanedavngsyuld ofthreofoyneilay1 p vapiodRinaed R2Ns

hydr oxymet hyl urea, N, N -di hydroxynet hyl urea, N-hydroxynethylacryl am de,
N- hydr xyhﬁglmglegl qranaé;ylmnédhemh@t isydlgphgraimdy daexy INoxtaining alkyl

di hydr oxynet hyl guani di ne, The_conpounds of the fornula (1) are not limted
10 to t ho8Ure AMBe9niRIIBE adld Siaypcohsswensaimang adkylgroup, acyl group,
am nohydr oxy thyL structure may he used._ The reason forzt, he efficient
resi st - r eFOATRENELFOREAYNEIR BXOuRy d diermaEraly gach of Roand Béitlat ed, but it

b id d t,h f he d 5 hi .. ..
K hydr o etengneutte Ay Eato g, hadrany raptainiam ekl ivoun: 2winggoptaning
f t | t d i st.| by th | ati i th
S o1 on A AR LSRR hin Ry Bonte T Br Stk AP ROl | oo 1
i . f i f t | hydr. f i d b
e T MES gt | REBRLRI e DR R BT ity Mo M R G O oD e e
ith 10 t it : i i i1 i T K k
Boj 1 O RO T B oSS N hO bl AR dBlalblfindl A0 MagEkU
makes resHAr6fnhkihy SAEAMATAR N Hy 30k IRk 10idt RGBSR e .M €Si St

. . I . . QI% 3 j 1} H
stripping capability.” Using the cleaning ‘conpdsition of the present

| nvent i onhydRyhthyl-N-bRITRYREhA RolhAfink! RIHGAIRYnRith§RK-conduct or devi ces
Is perforned preferably at 15 roomtenperature to 150'C. To prevent the

attack t oethytethameldrise, M-hydroxymethylaminoethoxylethanol, N-

15  hydroxymethylethylenediamine, N,N'-dihydroxymethylethylenediamine, N,N-
dihydroxymethylethylenediamine, N,N ,N'-trihydroxymethylethylenediamine,
N,N,N",N'-tetrahydroxymethylethylenediamine, N-
hydroxymethylbutylenediamine, N-hydroxymethylpropylenediamine, N-
hydroxymethyldiethylenetriamine, N,N"-dihydroxymethyldiethylenetriamine,

20  N-hydroxymethylmethylamine, N,N-dihydroxymethylmethylamine, N-
hydroxymethyldimethylamine, N-hydroxymethylethylamine, N,N-
dihydroxymethylethylamine, N-hydroxymethyldiethylamine, N-
hydroxymethylpropylamine, N-hydroxymethylbutylamine, N-
hydroxymethylformamide, N-hydroxymethylacetamide, N-

25  hydroxymethylpyrrolidone, N-hydroxymethyl-N-methylformamide, N-
hydroxymethyl-N-methylacetamide, N-hydroxymethylpropionamide, N-
hydroxymethylurea, N,N'-dihydroxymethylurea, N-hydroxymethylacrylamide,
N-hydroxymethylglycine, N-hydroxymethylguanidine, and N,N'-

dihydroxymethylguanidine. The compounds of the formula (1) are not limited

10



substrate, the resist renoval is preferably perfornmed at tenperatures as

.l ow as possible, for exanple, at 70'C or |ower. The substrate to be
treated in the present invention may be made of various materials such as
silicon, anorphous silicon, polysilicon and glass. 20 The substrate nmay
have thin filns made of sem conductor wiring materials such as silicon

oxide, SiidG0eMhidhidfed SORRCLndSARPEIMALLEAY: hALIE Hd T Al KD Bt Y

gold, platinum “siTver, ani um n ungsten, an
tungst en, it 3Bk Ak ULy baAjs2Um conpound, chrom um chromi um oxi de, chrom um
alloy and indiumtin-oxide (I TO; conpound sem conductors such as 25

gal |ium  ar seni The §ahdonfdr RRESPRGEHS rédisk-tidbvime ABgPBPRUS; and di el ectric
materials such as stro ntiumb ismuth- tantalum Using the cleaning

conposi t i bpdeixyfdienphedeitndtrulecidaodd, et candecbasideded thets adtee thealtyced,
for exanple, in the follow ng manner. A resist conposition is applied on
an el éct retchnggprocess,tMihy drokyform afnoide sarorggdy donbdatemethl iovd adhéredttoen
patterned. Using the patterned resist as the mask, the non- masked region
of the untdertepisigefaetoraheciteretiresist hayerfliy thd shedatingchctichherdwf t er, the
substrate is brought into contact with the cleaning conposition to renove
t he remai addigionersiagtiondeiidcregse the dekibikey of teanzinpvg resistsriyraststs subj ect ed
to ashing treatnent after the etching process,_ and then, the resist

resi dues ¥eedvesmovde ymatiorcoiehalaty cwomplesityi Dnhy daoxgfropgnidecstambat with
Finsed wAraararRic anios of by GrovaRAHOR ColorBy (a6 CoRROGEETAE
ol cong] o tetet, SLAIoNSI noh ik 0 Lher ek, Mg prssent et o
e S004L 0,03 e bt Lty U SRS L LS RS ALY o0
T
patterned resi sfrsfs i 10R5rg Hnp Sifilli LYLRS pPecht iRVERToRY HY %sist
removal in the production of semiconductor devices is performed preferably at
15  room temperature to 150°C. To prevent the attack to the materials of
substrate, the resist removal is preferably performed at temperatures as low as
possible, for example, at 70°C or lower.
The substrate to be treated in the present invention may be made of
various materials such as silicon, amorphous silicon, polysilicon and glass.
20  The substrate may have thin films made of semiconductor wiring materials
such as silicon oxide, silicon nitride, copper, copper alloy, aluminum, aluminum
alloy, gold, platinum, silver, titanium, titanium-tungsten, titanium nitride,
tungsten, tantalum, tantalum compound, chromium, chromium oxide,
chromium alloy and indium-tin-oxide {ITO); compound semiconductors such as
25  gallium-arsenic, gallium-phosphorus and indium-phosphorus; and dielectric
materials such as strontium-bismuth-tantalum.
Using the cleaning composition of the present invention, semiconductor
devices are produced, for example, in the following manner. A resist

composition 1s applied on an electroconductive thin film to form a resist layer,

11



etching, followed by ashing. The via structures reached the TiN layer. On
‘the sidewall of the via structures, resist residues were remained. The
substrate thus treated was i mrersed in each cl eaning conposition 20 shown
in Table 1 at 70'C for 30 mn. After rinsed with water and dried by

bl ow ng nitrogen gas, the substrate was observed under a scanning el ectron

m cr oscop&hidEM tHen paabiedde tginpahieSiatt@iRdale st GRritienfatlo, theendrol | owi ng
ratings. A: Conpletely removed. 25 B: Slightly remai ned. C. Not renoved.
D: Corr odethskEaegsudf theansderhang dlectfedonguttivé 2hiafilie it eGcdngbsi ti ons
Exanples 1 2 3 SEM Eval uati on N hydroxyformam del5 w %A et hanol am ne 70 wt
% wat er ThevsafeerNtie svlostyfr wehriodgbt i tolankacteyithl tiehdembiag cvag® stions
N-met hyl p%/or Ir‘é)Illi)\(?eo ’?}?e5 ger\{lwair??nzor;?iistt (;Lsi:éu\é\g. %I)f d\./(\alasgr%rd, ?hr%ug@t?ax m(gd;\ be
5 subjected to ashing treatment after the etching process, and then, the resist
residues are removed by the cleaning composition. After the treatment with
the cleaning composition of the present invention, the substrate may be rinsed
with a rinsing liquid, for example, an organic solvent such as alcohol or water
although not limited thereto.
10 The present invention will be explained in more detail by reference to
the following examples which should not be construed to limit the scope of the
present invention.
EXAMPLES 1-6 AND COMPARATIVE EXAMPLES 1-3
On a wafer, a Si0,/Ti/TiN/Al-Cu/TiN laminate structure was formed in
15  this order. A resist composition was applied on the TiN layer and patterned.
Using the patterned resist as the mask, via structures were formed by dry
etching, followed by ashing. The via structures reached the TiN layer. On
the sidewall of the via structures, resist residues were remained.
The substrate thus treated was immersed in each cleaning composition
20  shown in Table 1 at 70°C for 30 min. After rinsed with water and dried by
blowing nitrogen gas, the substrate was observed under a scanning electron
microscope (SEM) to evaluate the resist removal according to the following
ratings.
A: Completely removed.
25 B: Slightly remained.
C: Not removed.

D: Corroded.

The results are shown in Table 1.

12



N- hydr oxyf or mam de di et hanol am ne 40 wt
.pol yet hyl enei m ne (MM&1500) 0.01 wt
i sopropanol am ne 30 wt
% 5 N hydroxyformam de 15 wt
t et ramet hyl ammoni um hydr oxi de 2 wt
%vvater 8 Mabl IJOWpar at i ve Exarrpl es 1

et hanolamne 70 % 3
15 w

15w %
% wat er

N- hydr ox
N, N- di et

hydr oxyl abkamplés wt

/o A B

20 wt
6 N-hydroxyformam de 15 wt
di et hyl ene gI ycol

%

% wat

%
75 wt

% di et hyl ene gl ycol
N net hyl et hanol am ne 85 wt

di ret hyl acet am de 19.99 wt

er 35 wt

nononet hyl et her
%

%

ySitigns 1
% ethanolamne 69 wt % catechol 1 wt % wat er
Al C N-hydroxyformamide 15wt % A
ethanolamine 70wt %
water 15wt %
2  N-hydroxyformamide 5 wt % A
N-methylethanolamine 35 wt %
N-methylpyrrolidone 50 wt %
sorbitol 1wt %
water 9wt %
3  N-hydroxyformamide 5 wt % A
diethanolamine 40 wt %
dimethylacetamide 19.99 wt %
polyethyleneimine (MW=1500) 0.01 wt %
water 35wt %
4  N-hydroxyformamide 15wt % A
isopropanclamine 30 wt %
diethylene glycol monomethyl ether 35 wt %
water 20wt %
5  N-hydroxyformamide 15wt% B
N-methylethanolamine 85 wt %
6 N-hydroxyformamide 15wt% A
tetramethylammonium hydroxide 2wt %
diethylene glycol 75 wt %
water 8wt %
Comparative Examples
1  N-hydroxylacetamide 15wt % C
ethanolamine 70wt %
water 15wt %
2  N,N-diethylhydroxylamine 15wt % C
ethanolamine 70 wt %
water 15wt %
3  hydroxylamine 15wt % D
ethanolamine 69wt %
catechol 1wt %
water 15wt %
EXAMPLE 7

(Al-Cu) film and a barrier metal film were formed in this order.

On a silicon substrate, an oxide film, a barrier metal film, an Al alloy

13

Using a

%

% 4 N-hydr oxyf or mam de

35 wt

%



D EXAMPLE 7 On a silicon substrate, an oxide film a barrier nmetal film an
Al alloy (Al-Cu) filmand a barrier netal filmwere formed in this order.

Using a 13 patterned resist as the nask, Al alloy wiring was fornmed by dry
etching. The substrate was subjected to ashing treatnment in oxygen plasm
to prepare a sem conductor device. Ear-shaped residues remai ned on the

The wi ri nintBrRs b I B A BT SLBUPF ETRYF TaPeohy e Fehel "5 n
e gt of REFERELS DL S48 el BROBARATPGre 87 O
19. 999% bé’emi’&hﬁﬂktdi‘fdé%%eer %dsﬁa&efems@duéw&ﬂam% &ptw@élhxbv%m &ethe

(ol ecul ar weight: 2000). After successively rinsed h | sopropanol and

super pur&iMabemdogtededldy didigdes tdiamHIssh @E@td}ﬁ§uﬁ’@§@6ﬂﬂ£§ widag. a scanni ng
el ectron mcroscope (SEM. The resist residues were conpletely renoved and

no cory osi on Wa¥he soticbniudtieswbdti-nig. wOMAARAELVEt ERAYHLESS nifteipaocedur e
of Exanple 7 was repeated except for using a 15 conposition conprising 30%
by wei ght cleanaidhasmpesitioa, conti¥fi iy gvai%g bl voéight ofrethimtdqiyminé,i 526y wakh20% by
wei ght of water. The resist residues partly remained unrenoved, and the Al
al | oy wasoftrhpotiedyfdarmaditle, i46Pg by meeighvof Nsmethylagrwisiene 2. 8898hby si | i con
back surface. EXAMPLE 8-10 20 The procedure of Exanple 7 was repeated
except foweightrf veatel ansodPd V4 by wesglowl palyahlplasine (Mxeeular &eaplti ti ons

Exanpl es 8 N-hydroxyformam de 3 wt % et hanol anm ne 68.95 wt %
2000). After successively rinsed with isopropanol and super pure water and

10 dried, the substrate was observed under a scanning electron microscope (SEM).
The resist residues were completely removed and no corrosion was
found on the wiring.
COMPARATIVE EXAMPLE 4
The procedure of Example 7 was repeated except for using a
15  composition comprising 30% by weight of ethanolamine, 50% by weight of N-
methylpyrrolidone and 20% by weight of water. The resist residues partly
remained unremoved, and the Al alloy was corroded. In addition, the
corrosion was observed on the silicon back surface.
EXAMPLE 8-10
20 The procedure of Example 7 was repeated except for using each

composition shown in Table 2.

Table 2

Compositions

Examples
8 N-hydroxyformamide 3 wt %
ethanolamine 68.95 wt %
catechol 1wt %
diethylene glycol monomethyl ether 12 wt %
water 15wt %
polyethyleneimine (MW=10000) 0.05 wt %

14



catechol 1 w %di et hyl ene gl ycol nononethyl ether 12 wt % water 15w %
-pol yet hyl enei m ne (MAE10000) 0.05 wt % 14 9 N-hydroxyformam de 5 wt %

i sopropanol amine 35 wt % N-nethyl pyrrolidone 50 ww % sorbitol 1 w %
water 9 wt % 10 N-hydroxyformam de 5 w % di et hanol am ne 40 wt %

di met hyl oxazol i di none 19.99 wt % pol yet hyl enei m ne (MA&1500) 0.01 wt %
water 35 $t % I n allN-hydeoxsdarplaesidet Hewtdsi st resi dues were conpletely
renoved and no consgsicpanaklsnieundd et %he wiring and the silicon back
surface. EXAVPLE 1INifietNYIpiQVRAGRAT | BB &XMVPLES 5-6 5 The process for
producing Iiquid CI’SY)§B}%J)1 paR@l yywas sinul ated by wet- etching 1 TO on a gl ass
substrate using a rg k,to forman ITO transparent el ectrode, on

whi ch resists remi ne(? Cﬂ%he substrate, residues formed during the ITO
etchi ng alGo renmai Méhydroeyfoubaniidee 5wsg %mrersed at 40C for 5 min in each
cl eani ng 10 conposiditfHhralomine n4hapt & 3, rinsed with super pure water, and

dried. Then, the %iﬁe%ﬁﬁlo%ﬁ?&ﬁ&%ﬂé tREe8Qft (yvere observed under an optlcal
m cr oscope and a ?n‘{lﬁ | el.ectr VW?%’Q COB? SF% to evaluate the resist
renmoval accordi ng tp(?y &r I}ﬁﬁn ﬁgl a @ %‘}5\ npletely renoved. B:
Subst ant ; enmoved. D.
Subst ant i al part remai ned unrem)ved

In all the examples, the resist residues were completely removed and no
corrosion was found on the wiring and the silicon back surface.
EXAMPLE 11-16 AND COMPARATIVE EXAMPLES 5-6

5 The process for producing liquid crystal panel was simulated by wet-

etching ITO on a glass substrate using a resist mask to form an ITO
transparent electrode, on which resists remained. On the substrate, residues
formed during the ITO etching also remained.

The substrate was immersed at 40°C for 5 min in each cleaning

10 composition shown in Table 3, rinsed with super pure water, and dried. Then,

the surface conditions thereof were observed under an optical microscope and a
scanning electron microscope (SEM) to evaluate the resist removal according to

the following ratings.

15 A: Completely removed.
B: Substantially completely remove.
C: Partly remained unremoved.
D: Substantial part remained unremoved.
The results are shown in Table 3.

20
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The results are shown in Table 3. 20 15 Table 3 Conpositions Exanples 11
‘N-hydroxyformam de 5 wt % ethanol am ne 35 w % di et hyl ene gl ycol

nononet hyl ether N hdroxynet hyl am noethanol 5 w sorbitol 5 w % water 30
w % 12 N-hydroxyformam de 5 wt % N-net hyl et hanol am ne 15 wt %

N-nmet hyl pyrrolidone 70 wt % water 10 wt % 13 N-hydroxyformam de 5 wt %
N-net hyl et hanol amine 15 wt % N-hdroT@rbrbt&uyl am noet hanol 5 W 14 20 Wt %
ova N-nmethy N TR %

i sopr opang Ak PR Positiy e 0o 3
di et hyl en&xgimles rmnobutyl et her 34 vvt % wat er 20 Wt % 15
N- hydr oxyfldr nirlgbbrosyfirm®emide 5 wt % A

ethanolamine 35wt %

diethylene glycol monomethyl ether 20 wt %
N-hdroxymethylaminoethanol 5wt %
sorbitol 5wt %

water 30wt %

12 N-hydroxyformamide 5wt % A
N-methylethanolamine 15wt %
N-methylpyrrolidone 70 wt %
water 10wt %

13 N-hydroxyformamide 5wt % A
N-methylethanolamine 15 wt %
N-hdroxymethylaminoethanol 5 wt %

N-methylpyrrolidone 65 wt %
water 10wt %

14 N-hydroxyformamide 15wt % A
1sopropanoclamine 30wt %
N-hydroxymethylamino-2-propanol 1wt %
diethylene glycol monobutyl ether 34 wt %
water 20 wt %

15 N-hydroxyformamide 5 wt % B
N,N'-di(hydroxymethyl)ethylenediamine 0.5 wt %
propylene glycol 94.5 wt %

16 N-hydroxyformamide 5 wt % A
aminoethoxyethanol 60 wt %
dimethyl sulfoxide 30 wt %
water 4.9wt %
Anti-tox EHD400* 0.1 wt %

Comparative Examples

5 ethanolamine 35wt % C
diethylene glycol monomethyl ether 30 wt %
sorbitol 5wt %
water 30wt %

6  N-methylpyrrolidone 90wt % D
water 10wt %

“JPhosphoric ester surfactant available from Dai-Icht Kogyo Seiyaku Co., Ltd.

EXAMPLES 17-20 AND COMPARATIVE EXAMPLES 7-8

In these examples and comparative examples, the production of a thin

16



sor bi t ol

wat er 10

Sei yaku

exanpl es Y, ] k : ' Lon 16
npl es gandsARBRALYLE @b%%ﬁagﬁbﬁ t}éltcgfhﬁ(r &%r%m%\#spﬂ&fyé Yakk

filmtransi Stor was” si mul at ed. ass substrate, t

pol ysi | i cRprldl erPuitRBPHispdd @hé@oﬁ@a@éﬁiiﬁgul%iﬂ%‘fa , ,
were fornmed. Further disposed thereon was an insulafing | ayer on which

resists
of the
5
10

N, N -di (hydroxymnet hyl ) et hyl enediamine 0.5 wt % propylene glycol 94.5 wt %
-16 N-hydroxyfornmam de 5 w % am noet hoxyet hanol 60 wt % di net hyl

sul foxide30 wt % water 4.9 wt % 0.1 w % Anti-tox EHD400* Conparative
Exanpl es 5 et hanol am ne 35 wt % di et hyl ene gl ycol nononethyl ether 30 wt %

S wt Y%water 30 w %A AAABACG Nnethylpyrrolidone 90 wt %D

i RSB s8uied B bR R iR g e focs
enper ature

¥ BRI HicR <idtay er

rafmined. THeinsusatiag 1Heer Wi E ha¥af romiovhd t6 eARYEH pa@t 6LIsE a part

polysilicon layers to be exposed to direct contact with the cleaning composition

for resist stripping. The substrate was immersed at 40°C for 15 min in each

cleaning composition shown in Table 4, rinsed with water, dried by blowing

nitrogen gas, and the observed under an optical microscope to evaluate the

resist removal and the corrosion of the polysilicon layer. The results are

shown in Table 4.

Table 4

Compositions Resist  Corrosion
Removal

Examples
17 ethanolamine 5wt % removed none
N-methylpyrrolidone 74.9 wt %
polyethyleneimine (MW=10000) 0.1 wt %
N-hydroxyformamide 1wt %
water 20wt %

18 1sopropanolamine 3 wt % removed none
dimethylacetamide 60 wt %
polyallylamine (MW=3000) 0.01 wt %
N-hydroxyformamide 1wt %
water 34.99 wt %
N-hdroxymethylamino-2-propanol 1wt %

19 aminoethylaminocethanol 30wt % removed none
N-hydroxyformamide 1 wt %
dipropylene glycol monomethyl ether 69 wt %

20 dimethylaminoethanol 94 wt % removed none
N-hydroxyformamide 1wt %
methylolurea 2wt %
water 3wt %

Comparative Examples

7  N-methylpyrrolidone 75wt % removed corroded
water 20wt %
ethanolamine 5wt %
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5 polysilicon |ayers to be exposed to direct contact with the cl eaning
.conposition for resist stripping. The substrate was i mersed at 40C for 15
mn in each cleaning conposition shown in Table 4, rinsed with water,
dried by blowing nitrogen gas, and the observed under an optical

m croscope to evaluate the resist renoval and the corrosion of the

pol ysilicén lisyeopahblamasul Bswta%e 10 shown in Tabl e 4noffabl ecerroded

Conposi ti onsREgIsShviRefAaidN Berpval Exanpl es 17et hapghavade 5 wm

% enmovednone gt yd Ryreg ol i done 74.9 wt % pol yet hyl enei mi ne (MA£10000)
0.1 wm % i 0 (4

i sopropanol am ne 3 w % di net hyl acetam de 60 Wt % pol yallylam ne (MA3000)
0.01 wt % 9N hﬁzroi(yfornam de 1. w % enovedone water 34.99 wt % .

N- hdr oxynet hyl afi*#6 Wgﬁg@p@psq}l% ofpthe present invention removes resists in a

short period of time without causing the corrosion of wiring materials.
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anmt:noet hyl am noet hanol 30 Wt % N-hydroxyformam de 1 w % 20di propyl ene

-gl ycol nononet hyl ether 69 w % renovednone di net hyl am noet hanol 94 wt %

N hydroxyformamde | w % nethylolurea 2 wt % water 3 w % Conparati ve

Exanples 7 N-nethyl pyrrolidone 75 wt % water 20 wt % ethanolamne 5 wt %

renoved corroded 17 8 isopropanolamne 3 wt % not corroded

di net hyl amnfi fgectigqu%fsennved water 35 wt % The cl eani ng conposi tion of
nt i

t he prese nvention renoves resists in a short period of tine wthout

causing the cor B%?é%n%fcomlgdsﬁlﬁomkﬁ?%%ﬁﬁi a%-ﬁ%&&%@r%ﬂ%p 1S 1. A

cl eani ng conposition conprising a oxyf or mam 2. The cl eaning

conposi ti gn accPhdidihrifgCotiphsitionBesoRtithg RECEA/ ¢Nvhefeinith@ content of
N- hydroxyformam de is 0.001 to 95% by weight. 5 3. The cl eaning conposition

accor di ngtl® Nchadroxyferm 2mideid 0e01aog3oé by vgeightt al kal i ne conpound. 4. The
cl eani ng conposition according to Caim3, wherein the al kahne conpound is

fee friom Bet al | Theeleming.compokithore heapdivg toCkdsi 10012, Farthedicomprisifigai m 3
or 4, wherein the 10 al kaline conpound is at |east one conmpound sel ected
from the gnalkakbpesosipongd.

4. The cleaning composition according to Claim 3, wherein the alkaline

compound is fee from metallic element.

D. The cleaning composition according to Claim 3 or 4, wherein the

10  alkaline compound is at least one compound selected from the group consisting
of alkyl amines, alkanol amines, polyamines, hydroxyl amine compounds, cyclic
amines, and quaternary ammonium salts.

6. The cleaning composition according to any one of Claims 1 to 5, further
comprising an organic solvent.

15 7. The cleaning composition according to any one of Claims 1 to 6, further
comprising a corrosion inhibitor.

8. The cleaning composition according to any one of Claims 1 to 7, further
comprising an amine polymer having an average molecular weight of 250 or
more.

20 9. The cleaning composition according to Claim 8, wherein the amine
polymer is at least one polymer selected from the group consisting of
polyallylamines, polyethyleneimines and polybinylamines.

10. The cleaning composition according to any one of Claims 1 to 9, further
comprising a compound having a hydroxymethylamino structure represented

25 by the following formula (1):

2
Rl—N<R (1)
CH,—OH

wherein R! and R? are each independently hydrogen or substituent having 1 to
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of ~al kyl am nes, al kanol am nes, polyam nes, hydroxyl am ne conpounds,
cyclic amnes, and quaternary ammonium salts. 6. The cl eaning conposition
according to any one of Clainms 1 to 5, further conprising an organic
solvent. 15 7. The cl eaning conposition according to any one of Clains | to
6, further conprising a corrosion inhibitor. 8. The cleaning conposition
accor di nq ot Q rBHY aRRsOR! Gnd BB otibRally bbitld heide CORcLSOthGr 36 fé¥Fhne pol yrer
havi ng an average nol ecul ar wei'ght of” 250 or nore. 20 9. The cl eaning
conposi t itege thee &fith mgtrbgelhaiing Strusherchavinge? ol Dearkpal ytamis.i s at | east
one polyner selected fromthe group consisting of polyallylamnes,

pol yet hyllgénei nilhesclemei ngaloyipasytiamaoesdidgto Sing ont e Mlagms dipddj furdher
according to any one of Clains 1 to 9, further conprising a conpound

havi ng acbmgrosiggwetdter.an no structure represented 25 by the follow ng
formula (1): R1L-N 1-11 2 Sl) CH2-OH wherein RL and R2 are each = |

i ndep@nddidt | y Hymhethyeth farcleunisigia sebstrateofmymicendugon integraed ciramss R1
and R2 optionally being bonded to each qther to form togeft her wit

ni t r ogen o# liguwd ciystat difpday dovises. thegnathadasaseprisingns stepiof bppgingdie ng
conposition according to any . one of Claims 1 to 10, further conprising
wat er. 5Substratemiteggntest with rfgeagnggggfr}pgsglqﬁ a8 dPOSAINET O Pegr at ed
circuits . or liquid crystal display devices, the nethod conprising a step
of bri ngiq]t@“flﬁéckosﬂbstrate into contact with the cleaning conposition as
defined in any one of Cains 1 to 11. 20
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