27 FEBRUARY 2006 LI QUI D COVMPOSI TI ON FOR REMOVI NG A PHOTORESI ST BACKGROUND
OF THE INVENTION 1. Field of the Invention Photoresists whic i

the application of |ithography have been utilized in a mﬁdepigﬁgBH§§§é¥@§s,
whi ch are, for exanple, integrated circuits such as IC and LSI, display
apparatuses such as LCD and EL devices, printed circuit board substrates,

m cro machi nes and DNA chips. The present invention relates to a liquid
conposition for renmoving a photoresist that is used for renoving the

phot oresi st fir f 2. Description
of the Rel at ec}@pﬁ%ﬁ{/ﬁ?g%@%Fg?olgggggjg@m%r%cent 3@%%I oyed for
produci ng sem conductor devices and |iquid crystal display apparatuses

cont ai ni ng S|I|con such as polysilicon. Therefore, a Iiquid conposition for
renovi NgBA DA SF Tk [M0EENT@ONor rode silicon has been desired for
such processes Substrates to which a photoresist is applied nostly
conprise silicon and, in general, are not easily corroded since a | ayer of
silicon oxide 1is present. Fbwever, renovi ng the photoresist after the
substrat ¢s Riedd ofthe davedtibn treatnents for a long tine or after the
treatnments reducing the thickness of the oxide layer exists in an

i ncreasi ng nuBRhetorefistaisdsich aradusedcor thengpplisation of lithographyehaivky corroded
in these cases. For renoving a photoresist, alkaline liquid conpositions
for renobeeryutilizpldnos seidetramge of areas,ovbich aesrfoussamplorinéggratbé, TOK 106
[a trade nane; nmanufactured bY TOKYO OHKA KOGYO CO,, LTD.] is_a solution 1
27 FEBRUARuIP®GEchors ACnand bl adicakay anpparatamses sught ay LG avdikle and EKC

265 [a trade )
[ e\(/jlces printed circuit board substrates, micro-machines and DNA chips.

The present invention relates to a liquid compositioﬁ for removing a
photoresist that is used for removing the photoresist from the surface of
various types of substrates.
2. Description of the Related Arts

Many types of processes are recently employed for producing
semiconductor devices and liquid crystal display apparatuses containing
silicon such as polysilicon. Therefore, a liquid composition for removing a
photoresist that does not corrode silicon has been desired for such
processes. Substrates to which a photoresist is applied mostly comprise
silicon and, in general, are not easily corroded since a layer of silicon oxide
is present. However, removing the photoresist after the substrates are
subjected to treatments for a long time or after the treatments reducing
the thickness of the oxide layer exists in an increasing number of cases,
and accordingly silicon is more easily corroded in these cases. For
removing a photoresist, alkaline liquid compositions for removing a
photoresist have heretofore been used. For example, TOK 106 [a trade
name; manufactured by TOKYO OHKA KOGYO CO., LTD.] is a solution



name; manufactured by EKC TECHNOLOGY Co., Ltd.] is a solution containing an
al kanol am ne, hydroxyl am ne, catechol and water. In general ﬁg i ng
conpositions for renoving a photoresist containing alkalim¥%ﬁﬁﬁg gg%@bg
used in the step of renpbving a photoresist. Liquid conpositions for
removi ng a photoresist that do not contain water have a drawback in that

t he conponents containing netals renmaining after the dry etching cannot be
renoved conpletely. Am ne solutions containing water which are proposed to

e SR AR e R B o
hydroxyl amine |$n¥3echur &hﬁyc CHEEHNOL DA FOBO LIA'E iL%%dlﬁtiﬁprressed
even when water is  contai edEK%vvever, ?E’eql gurd cornposi tions containing

hydroxyl g .ﬁ?nin%f?ng%igw%ﬂgllfﬁniin@, tﬁ?’&roﬁ%’%ﬂ?ﬂé‘, 35 tBEn IS aﬁﬁp\%bi’.& Thends to be

deconpose easl oes not prievent corrosion effecti y unl ess

hydroxyl gah&all ghe F5188oin GolpE&AtioAB T Fem; R Hdtorddist! &M@B’ﬂﬂi?%‘eThe

present invention has an object of overcom ng the drawbacks of

f or egoi nglitdId GoaRAdst a@8Sudd iheblYidigp doPheb e Sh ghetoResi¥t.ding a
i quid conposition for renoving a photoresist which can renove a

phot or esi sduidaco@ip 6¥itidns Y66 rémbeindarglodofesidt tHe dhaboessiash waner
remai ning on the substrate after etching and residues of the photoresist

remai ni nhaoe 4 keasblskriai ehaf tthe empomgntandniaiing mesalsyrdmamiagort tine
wi thout corrosion of various types of materials and, in particular, silicon
so that aftehithe grectehiorg canvoi bewramhoved anmpdetplypdudatine2s@utiGBBRUARY 2006
As the result of intensive studies by the present inventors to achieve the
obj ect, tentaasingowaden wiricl drequiogoseshbo dmpireve fthe foraaping grawback

has a drawback in that silicon, aluminum and aluminum alloys are

corroded. When liquid compositions containing hydroxylamine is used,

the corrosion of silicon or the like is suppressed even when water'is

contained. However, the liquid compositions containing hydroxylamine

has drawbacks in that hydroxylamine is expensive, tends to be decomposed

easily and does not prevent corrosion effectively unless hydroxylamine is

used in a great amount.

SUMMARY OF THE INVENTION

The present invention has an object of overcoming the drawbacks of
the foregoing liquid compositions for removing a photoresist and providing
a liquid composition for removing a photoresist which can remove a
photoresist layer on a substrate, portions of the photoresist layer
remaining on the substrate after etching and residues of the photoresist
remaining on the substrate after etching and ashing easily in a short time
without corrosion of various types of materials and, in particular, silicon so

that a high precision circuit wiring can be produced.



phot oresi st conprising an am ne conpound and an am ne polyner could renove

resi dues forned fromthe photoresist, does not corrode vario
mat eri al s and exhi bits excellent properties. The present i n@@#‘gﬁgﬁﬁ%gen

conpl eted based on the know edge. The present invention provides a |iquid
conposition for renmoving a photoresist that conprises an am ne conpound and
an amne polyner; a liquid conposition for renoving a photoresist which
conprises an ami ne conpound, an anmi ne polyner and water. At the sane tine,

the present Iyt om oM RS AsRIEERS thObriledf gl Bitots BULRRRGuC OF
onpr e noving a resis ro

device that ¢ i'Ses renovin a substrate having silicon

Wi th thephd aiiider, CRMIOA 1HARAIRRST | #CHqBRPV@®m FRifibn DrrCRemvihy O THE

DRAW NGS Fi gure 1 shows a perspective sectional view of a portion of a

sem condyggb@resiay ic6mpidifs dihandnbi dthid e HRAtaMalolineXy@emd @uima. Figure
2 shows a cross sectional view of a portion where polysilicon is exposed on

a test sphBbvatesidieSARrMEdON oA theEp RidrEsRE Dl &BEbt MolicdeTharipugsent

invention relates to a conposition for renoving a photoresist froma
subst r at eypeshiof hnistesialls qahd efhibits tdxesllentrppiopentiean Hhe npresempound and
an am ne polyner. The renoval of a photoresist can be nore effectively

achi evedinwenitionm hagjbeeh compdatietlibased ompthieskmaw ldgeanm ne conpound, an ami ne
polymer and water. 3 27 FEBRUARY 2006 The ami ne pol ymer used in the present
i nventi on hasThewpgegént inveatmpeprotidesadiquidicgmpasitiosdonrempeatgza. N trogen
atommay be present in any of side chains and the main chain. Al though

t here i sPhetoregistthatc coppeisepian amipe campesmecand@manyRe POAnMaR Ae pol yner

having aﬂquid composition for removing a photoresist which comprises an amine
compound, an amine polymer and water. At the same time, the present
invention provides a process for producing a semiconductor device that
éomprises removing a resist from a substrate having silicon with the liquid

composition described above.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a perspective sectional view of a portion of a
semiconductor device after the ashing treatment with oxygen plasma.
Figure 2 shows a cross sectional view of a portion where polysilicon

is exposed on a test substrate.

[ T R
The present invention relates to a composition for removing a
photoresist from a substrate, which is a liquid composition comprising an
amine compound and an amine polymer. The removal of a photoresist
can be more effectively achieved with a liquid composition comprising an

amine compound, an amine polymer and water.



excessively great nol ecular weight tends to have difficulty in mxing with
the am ne conpound. The am ne polynmer nmay be any of the free_am ne_ type and
the salt type and can be selected in accordance with the obj %Y:FEBRNN%&O%
polymers of the free am ne type or of the organic acid salt type are
preferable. Specific exanples of the am ne pol yner include

pol yet hyl enei mi ne, pol yvi nyl am ne, polyallylam ne, polyornithine,

pol yl ysi ne, polyallyl bi guranidoallyl anm ne,

| yal |yl - b yl i di | l,yl am | yal | yl am | ,
v afy oA ST St ol BT
ey ?’ﬁ% rgﬁ%eﬁglaﬁb &reigg{é dnfg ?/lt')gej)% Ségme% I@Rgoélﬂl atbfl L6581

conpouna%v. ! y Ssi'hgly ‘or®in combinati oh of two or
nore. P i,m i | a o"ﬁgh n . eferabl e
since t e%%%%ﬁ%&&ga f;@geggls% %%ﬁﬁﬂ%@ﬂgﬁ@%&%nﬁe u d?rclaéggeie]ISyIfP(5 The

t t -0f - i | i th
Fol | ow g o Ry 2 Bl 0 he Mo b B R S R E B B B e
Pol yvi nyd:@BtdifelynzrcBe mRsleeeRl WEsRRitbARs té Rava iR ubs) M{'ﬁ{ixirﬁ% Qethlimted to

the polyners described above and any pol yner can be used as Tong as the
pol ymer thasarhivge sémpouude Mhei MBiveipodygeOumy BoanyypRtled freel adigy oup such

as a primary am no group, a secondary amno group, a tertiary amno group
and a qugperaml yhasatiniype giidepnilse eéleetdd ireacdorddrcentith the obgéct.
Amine polymers of the free amine type or of the organic acid salt type are
preferable.

Specific examples of the amine polymer include polyethyleneimine,
polyvinylamine, polyallylamine, polyornithine, polylysine,
polyallylbiguranidoallylamine, polyallyl'N'carbamoylguanidinoéllylamine,
polyallylamine copolymers, polydiallylamine and polydiallylamine
copolymers. In the present invention, the amine polymer is not
particularly limited and not limited to the above compounds. The amine
polymer may be used singly or in combination of two or more.

Polyethyleneimine, polyvinylamine and polyallylamine are

preferable since these polymers are easily available and can be used easily.

The structural formulae of the above polymers are schematically shown in
the following.
H,N H
N N
n m

Polyethyleneimine



am no groups nmay be present in conbination. For exarrpl e, a commerci al

pol yet hyl enei m ne [ manufactured by N PPON SHOKUBAI Co., Lth ]]{,S a_ mxture
of 35% of primary am nes, 35% of secondary am nes and 30% of 7 F&RV%B}]Z(’%
am nes and can be used effectively. In general, silicon is corroded with an
am ne conpound. The corrosion can be prevent ed with the am ne pol yner. The
mechanismis estimted as follows. When silicon is corroded, silicon is
considered to be eluted in the formof silicate ion or a coordination
conpound with an n the am ne polyner is present t he am ne

pol ymer coordi nate surface or forns a passive state at the surface
in the formof a cqunte ion and the elution of silicon is suppressed.
The am ne pol ymer not onfy suppresses corrosion of silicon but also
exhibits the effect @f \puppressing corrosion of other wiring materials. In
particul ar, the am ne %ol yner can wor %’oﬁfe{l % ygdy on alum numand 5 27
FEBRUARY 2006 al um num al | oys. Exanpl es e am ne conpound used in the
present invention include al kylam nes, al kanol am nes, pol yam nes,

hydroxyl am nes, cyclic am pes and quaternary amoni um conpounds. Exanples
of the al kyl am ne _mary am nes such as nethyl am ne, ethylam ne,
n- propyl am ne, isopropyl am ne, n-butylam ne, sec-butylam ne, isobutylam ne,
t-butyl am ne, pent am nopent ane, 3-am nopent ane,

1- am no- 2- net hyl but ane, am no- 2- nmethyl butane, 3-am no-2-net hyl but ane,

4- am no2- met hyl but ane, hexayl ami ne g}fﬁlmﬁlaﬁl%t hyl pent ane, heptyl ani ne,

octyl am ne, | am ne, lam e, undec m ne ec n
tridecyl ani nE} %ﬂgé{rﬁﬁ%tcwv T 1Re,A IR O i’ﬁf‘ 1 H’éﬁglﬂ%‘i{ﬁ%a Ebe
hept adecgll %ngrgedescrlbed above and any polymer can be used as long as the

polymer has the structure having amino group. Any type of amino group
such as a primary amino group, a secondary amino group, a tertiary amino
group and a quaternary ammonium group is effective. Different types of
amino groups may be present in combination. For example, a commercial
polyethyleneimine [manufactured by NIPPON SHOKUBAI Co., Ltd.] is a
mixture of 35% of primary amines, 35% of secondary amines and 30% of
tertiary amines and can be used effectively.

In general, silicon is corroded with an amine compound. The
corrosion can be prevented with the amine polymer. The mechanism is
estimated as follows. When silicon is corroded, silicon is considered to be
eluted in the form of silicate ion or a coordination compound with an amine.
When the amine polymer is present, the amine polymer coordinates at the
surface or forms a passive state at the surface in the form of a counter
cation and the elution of silicon is suppressed.

The amine polymer not only suppresses corrosion of silicon but also
exhibits the effect of suppressing corrosion of other wiring materials. In

particular, the amine polymer can work effectively on aluminum and



oct adecyl am ne; secondary am nes such as di net hyl am ne, diethyl am ne,

di propyl am ne, diisopropyl am ne, dibutylam ne, diisobutylam g - -
butyl am ne, di-t-butylam ne, dipentylam ne, dihexylam ne, di %E{: *{gmem%
di octyl am ne, di nonyl am ne, didecylam ne, nethyl et hyl am ne,

met hyl propyl am ne, net hylisopropyl am ne, nethyl butyl am ne, nethyl -

| sobutyl am ne, nethyl-sec-butylam ne, nethyl-t-butylam ne, nethyl-t-

but yl am ne, nethyl anyl am ne, nethyli soanyl am ne, ethyl propyl am ne,

et hyl i sopropyl am ne, ethyl butyl am ne, ethylisobutylam ne, ethyl-sec-

but yl am ﬁé‘,“g)‘étuﬁ?lai]ﬁiyﬁ'e, et hyl i soanyl ami ne, propyl butyl ami ne and

propy1 | Sobut ViUl 5:e SRRLCLLAL YRS SUER {30 AL IELN A dision

triethyl am ne, xMP ylam ne, I'peé

di hvl. : : : ; : i e '
elt Eglt [ )d/elgltgir}ye(ie}?g} %a@%{fé&aﬁoﬁ%ﬂgﬁf&#%qlgm %%Sq&%;%ﬂagglnﬂeé%fo ;9119 am ne and
N-et hyligg Y a8 By i RO ifh dexanmpl es of the al kanol am ne

i ncl ude et hanolamne, N fret hyl et hanol am ne, N-et hyl et hanol ani ne,

N-propyl et hanpkamiples ¥ thet ¥lighhangt aifidigde %ﬁhfﬁzmaﬁﬁin@& such as
| sopropanol am ne, N-nethyl- isopropanol am ne, N ethylisopropanol am ne,

N- pr opy| meelpflapsine! abthylaming; arpRpplapaie, Jis@;bnopPﬂdIﬁiﬁBﬂ n-Buglam@ie9panl- ol ,

N- et hyl - 2-am no- propan-1-ol, 1-am nopropan-3-ol,

N- met hyl set-lantyhopingan- Ssobutylbnginey| - tibwylamjnepanpéatylamingn n@but an- 2- ol

N- net hyl - 1- am nobut an-2-o0l, N et hyl -1-am nobutan-2-o0l, 2-am nobutan-1-ol,

N- net hyl aRiropendbne an3diaminopeNtanéy| 1 2aamormathpliutane, 3 2aammadr@t an- 1- ol ,

N- et hyl - 3- ami nobut an-1- ol, N-ethyl-3-ani nobutan-1-ol,

1- ami no-methylhpntame| | I\anhw'Z*meéwﬂ rattamean- 44doamino2-methylbutane,

N- et hyl - 1- am nobut an- 4-ol, 1-am no-2-net hyl propan-2- ol, ]

2- ani no-Pedaiaapine.opaframise; 2 methyasdanan- shentylaming, no-ostylamine,
nonylamine, decylamine, undecylamine, dodecylamine, tridecylamine,
tetradecylamine, pentadecylamine, hexadecylamine, heptadecylamine and
octadecylamine; secondary amines such as dimethylamine, diethylamine,
dipropylamine, diisopropylamine, dibutylamine, diisobutylamine, di-sec-
butylamine, di-t-butylamine, dipentylamine, dihexylamine, diheptylamine,
dioctylamine, dinonylamine, didecylamine, methylethylamine,
methylpropylamine, methylisopropylamine, methylbutylamine, methyl-
isobutylamine, methyl-sec-butylamine, methyl-t-butylamine, methyl-t-
butylamine, methylamylamine, methylisoamylamine, ethylpropylamine,
ethylisopropylamine, ethylbutylamine, ethylisobutylamine, ethyl-sec-
butylamine, ethylamine, ethylisoamylamine, propylbutylamine and
propylisobutylamine; and tertiary amines such as trimethylamine,
triethylamine, tripropylamine, tributylamine, tripentylamine,
dimethylethylamine, methyldiethylamine, methyldipropoylamine, N-
ethylidenemethylamine, N-ethylideneethylamine, N-ethylidenepropyl-

amine and N-ethylidenebutylamine.



met hyl pent an-1-ol, 2-am nohexan-1|-01, 3-am noheptan-4-ol, 1-am nooctan-

2-ol, 5-am nooctan-4-ol, 1-am nopropan-2,3-diol, 2-am nopropan-1.3-diol
tris(oxynet hyl)am nonet hane, 1, 2-di am nopropan-3-ol, 1, 3-di afi REBRUARY 2006
propan-2-ol, 2-(2-am noethoxy)ethanol, N-ethylideneethanol am ne, N ethylide
nee t hoxyet hanol am ne, N-hydroxynet hyl et hanol am ne, N

hydr oxynmet hyl et hyl enedi am ne, N, N -bi s(hydr oxynet hyl ) et hyl enedi am ne and

N- hydr oxynet hyl propanol am ne. Exanpl es of the pol yam ne incl ude

t hyl di am pe, I di am ne, -tri.nmethyl di anj ne, .

et 1 amet hyl erbaRBRIE, of athei; AFRMIARIRE, Pobids afthanblamine, N
t t hyl i am .2, 45; diami t , t-hyl di am

Pept et FRA BN SIAGLIS o A TD Ty PBRGaM e  AETRENHTABAN S Ne.
N- net hyl | - . di am ne, 4. ' I hant ne, ) ;
tri met yPRes EATOLARN, O Pt BRREY  CEOMBREIAMAS:  Nmechyl
N N di et I L . ) : . di ani ne,
3 8 e b AR ATNE HIAB R RABAREC N2 o TEERORIn AR, am ne
tetra(amnuBpbiydpdBine. NingddhylenghindiFopan1idl et WeeRat 2hiamone.
t et raet hyl enepent'am ne, hept aet hyl eneoct am ne, nonaet hyl enedecam ne,

di azabi Cyﬁfp%nﬂ@gem%mﬁmp%spaﬂ!aeaeiIm'rﬁ@sh al-¥MiAYpRpae3-dnd N-gghplal | yl ami ne.
Exanpl es of the hydroxyl am ne include hydroxyl am ne, N rmethyl hydroxyl am ne,

N- et hyl hydnoxyhaspdie 3ald INamihobetahy2-bY, dNexglthy B Mareinobagamnizes], oN- t he cyclic
am ne include pyrrol, 2-nethylpyrrol, 3- nethylpyrrol, 2-ethylpyrrol,
3- et hyl pathydil; amidolditemt 2rpl, Branmhob @tah- 1 dil NSt imgk lylr 2-@mindbudawtladt hyl pyrr ol ,
2, 3,4-trinmethylpyrrol, 2,3,5- trinethylpyrrol, 2-pyrroline, 3-pyrroline,
pyrrol i dNrghyP2reninydbpitancl -oliheminobutan-1-o0l, N-methyl-3-aminobutan-1-
ol, N-ethyl-3-aminobutan-1-0l, 1-amino-4-butan-4-ol, = N-methyl-1-
aminobutan-4-ol, N-ethyl-1-aminobutan-4-0l, 1-amino-2-methylpropan-2-
ol, 2-amino-2-methylpropan-1-ol, 1-aminopentan-4-ol, 2-amino-4-
methylpentan-1-ol, 2-aminohexan-1-0l, 3-aminoheptan-4-ol, 1-aminooctan-
2-0l, 5-aminooctan-4-ol, 1-aminopropan-2,3-diol, 2-aminopropan-1,3-diol,
tris(oxymethyl)aminomethane, 1,2-diaminopropan-3-ol, 1,3-diamino-
propan-2-ol, 2-(2-aminoethoxy)ethanol, N-ethylideneethanolamine, N-
ethylideneethoxyethanolamine, N-hydroxymethylethanolamine, N-
hydroxymethylethylenediamine, N,N’-bisthydroxymethyl)ethylenediamine
and N-hydroxymethylpropanolamine.

Examples of the polyamine include ethylenediamine,

propylenediamine, trimethylenediamine, tetramethylenediamine, 1,3-

diaminobutane, 2,3-diaminobutane, pentamethylenediamine, 2,4-
diaminopentane, hexamethylenediamine, heptamethylenediamine,
octamethylenediamine, nonamethylenediamine, N-methylethylene-

diamine, N,N-dimethylethylenediamine, trimethylethylenediamine, N-

ethylethylenediamine, N,N-diethylethylenediamine, triethylethylene-



3-net hyl pyrrolidine, pyrazol, imdazole, 1,2,3-triazole, 1,2, 3,4-tetrazole,

pi peri di ne, 2-pipecoline, 3-pipecoline, 4-pipecoline, 2,4-1u 1 di -

| upetidine, 3,5-1upetidine, piperadine, 2-nethylpiperadine, gféﬁﬂkBgR?%&%

di met hyl pi per adi ne, 2, 6-di nmet hyl pi peradi ne and nor phol i ne. Exanpl es of the

guat er nary anmmoni um conpound i ncl ude tetranethyl amoni um hydr oxi de,

t et raet hyl anmoni um hydr oxi de, tetrapropyl ammoni um hydr oxi de,

t et rabut yl ammoni um hydr oxi de, choline hydroxide and acetyl choline
ted to the

hydroxidgn The aqgﬁgr§§ed.in the pre ent anen%io _is.nottlijﬁ

above  cOBMES TSMinOREORARE o BN OFA4TEn TS O ARH AL AR S ounds ar e
. | : G 0Sed "85 ¥ O bour

or opy| Sﬁlﬁgﬁfe’%’@g’f} yﬁ%ﬁlﬁﬂg?‘@b&%ﬁﬁ?Q%@%@%ﬁﬁémfy{?’e; K8 Ene Bl AT, N

et hy! et haol Ay enerdnh 206 BBhORALY BABHORBNEAT Mooty EReBedn FEBRUARY 2006

am noet hoxy) et hano ne-di am ne, propyl ehedi am ne, ut yl enédi ani ne,
di et hyl egglbbRFeRondRLASE adi NeolgathyBiAlRahene apglywhfleiidk! €. Jhg_am ne

pol ymer used in the present invention is al'so an am ne conpound. Therefore,
t he aM|w&ﬂpguynﬁﬁhﬁ§n be used as the am ne conmpound. In this case, the

am ne pol yner can be used al one. The am ne conpound nmay be used singly or

i n combi nati oRx@plew of rhee hybirexylagiind cigehodd t hodrdxglamen®Vvi Ng a

phot oresi st of the present invention may further conprise an organic

sol vent . mEkbkylbiydantylasthee iV -ethgby droxtlaenipeeaadt N,Nsdiethpbhyidsoxyplt
particularly limted as long as the organic solvent is conpatible with the
m xt ur e aminde ani ne polynmer and the ami ne conpound described above.

Organic solvents soluble in water
Examples of the cyclic amine include pyrrol, 2-methylpyrrol, 3-

methylpyrrol, 2-ethylpyrrol, 3-ethylpyrrol, 2,3-dimethylpyrrol, 2,4-
dimethylpyrrol, 3,4-dimethylpyrrol, 2,3,4-trimethylpyrrol, 2,3,5-
trimethylpyrrol, 2-pyrroline, 3-pyrroline, ;;yrrolidine, 2-methylpyrrolidine,
3-methylpyrrolidine, pyrazol, 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, piperadine, 2-methylpiperadine, 2,5-
dimethylpiperadine, 2,6-dimethylpiperadine and morpholine.

Examples of the quaternary ammonium compound include
tetramethylammonium  hydroxide, tetraethylammonium hydroxide,
tetrapropylammonium hydroxide, tetrabutylammonium hydroxide, choline
hydroxide and acetylcholine hydroxide.

The amine used in the present invention is not limited to the above
compounds and any compounds can be used as long as the compounds are
amine compounds.

Among the foregoing amines, methylamine, ethylamine,
propylamine, butylamine, ethanolamine, N-methylethanolamine, N-

ethylethanolamine, diethanolamine, isopropanolamine, 2-(2-



are preferable. Exanples of the organic solvent include ether-based

sol vents such as ethylene glycol, ethylene glycol nonthly ether., ethyl ene
gl ycol nonobutyl ether, diethylene glycol nonomethyl ether, %ﬂ@ﬁﬁ&?éﬁ!Zmﬁ
gl ycol monthly ether, diethylene glycol nonobutyl ether, propylene glycol
nmononet hyl ether, propylene glycol nonthly ether, propylene glycol
nonobut yl ether, diethylene glycol nononethyl ether, dipropylene glycol
nont hly et her, dipropyl ene glycol nonobutyl ether, diethylene glycol

di hyl .h oy dji I | di. net hyl her 1 de-b d I

G oL S RSLasihGhRLaRY, ene SLuele HARIAY °t hercBlsabaie, ol vents
th ide . di et. i i acet ani de,

ronoet YLLATRAY Rl D LB i 2GRRANAE, oTMERRAECLAT 0o

and N—etgxﬁgﬁﬂﬂglidone; al cohol - based sol vents such as net hyl al cohol,
et hyl al tohol, 1sopropanol, ethylene glycol and propyl ene glycol;

sul foxi de- basetleShHRnpalyslishuast s HR irbschiAh REBAR'IR00% 3Hlihexi de:

sul f one- based sol vents stch as di nethyl sul fone, diethyl sulfone and

t et r anet fythp&tthd ONThelrsfodez ehé HMONE PodpRdr SQInY &t ussdcls aheladrine

di met hyl - 2-1 m dazol i di none, 1, 3-diethyl-2-imdazolidi none and 1, 3-

di i sopr ogythp@undi dhz chisdiasentie Amtiho pelymraeshisbé vesd alsnsh Tar y-

but yr ol act one and 8-val erol actone; and am ne oxi de sol vents such as

t ri met hy hmimhe@ eompodadandy et useldnainpglyodr imecombihetiodnofiiyvd besersol vent s,

di et hyl sul foxi de, N, N-dinethylformam de, N, N-dinethyl actam de,

N- et hyl pyr r oThdoaguiddt@npysidion firyceahovingnanghébpresishef thdi ptésenéne gl ycol
monobutyl ether, dipropylene glycol nononethyl ether, dipropylene glycol
nonobut yinvenition mas fordwylcomprigs 9B organie soheindr diblee etgaméc t kebvendol vent s

are easily available and have .k high boiling paints..
uSed in the present invention is not particularly limited as long as the

organic solvent is compatible with the mixture of the amine polymer and
the amine compound described above. Organic solvents soluble in water
are preferable. Examples of the organic solvent include ether-based
solvents such as ethylene glycol, ethylene glycol monthly ether, ethylene
glycol monobutyl ether, diethylene glycol monomethyl ether, diethylene
glycol monthly ether, diethylene glycol monobutyl ether, propylene glycol
monomethyl ether, propylene glycol monthly ether, propylene glycol
monobutyl ether, diethylene glycol monomethyl ether, dipropylene glycol
monthly ether, dipropylene glycol monobutyl ether, diethylene glycol
dimethyl ether and dipropylene glycol dimethyl ether; amide-based
solvents such as formamide, monomethylformamide, dimethylformamide,
monoethylformamide, diethylformamide, acetamide,
monomethylacetamide, dimethylacetamide, monoethylactamide,
diethylacetamide, N-methylpyrrolidone and N-ethylpyrrolidone; alcohol-
based solvents such as methyl alcohol, ethyl alcohol, isopropanol, ethylene

glycol and propylene glycol; sulfoxide-based solvents such as dimethyl



In the liquid conposition for renoving a photoresist of the present

i nvention, an anticorrosive nmay be optionally used. Exanples %@{m 2006
anticorrosive include anticorrosives based on phosphoric aciza, ¥I e

aci ds, am nes, oxines, acetylenes, aromatic hydroxyl compounds, triazole
conpounds and sugar al cohol conpounds. Anong these anticorrosives,
anticorrosives based on aromatic hydroxyl conpounds, sugar al cohol
conmpounds and triazol e conpounds are wi dely used due to easiness in the

. Ex I f ot ti [ : ig.acid includ
15 pr oA AR TGS Bret 0 Sa s onn e anRd Shty Ry hlfiae

PhosPhoNL 64 361 EXAPLER AL (ISARRNIARERERLYES bASER 0GR hoxyld.c  acids

netetraacetic acl dr oxyethyl gl'yci ne,

nitril Oaﬁﬁém%ﬂ?i&&%iihﬁmqfei d, 1g3ggiégﬁyf’1§iiﬁlidg%lii indfkd ajigh tajtaric acid.

Exanpl es I'corrosives ba n“am nes i nclude bi pyridine, 10 27

FEBRUARY420030b 1 baRNAAYIRARBRYY | NacRSANH! ObbRRNd Juctd” M | - nedi ol

Exanpl es o e anticorrosives based on oxines I nclude dinethyl dglyoxime and

di pheny! g, #2%] d¥on &P $eaRirolaRforNt ARAT ARTHY ESxiRBSESvEALAGRICH! 8Fes
i ncl ude phenyl acetyl ene and 2, 5-dinethyl-3-hexyn-2,5-diol. Exanples of the

anti cor r gginéesylaasiad di@d@ﬁﬁﬂ&héﬁlyﬂmli?ﬁwﬁne egigeounds i ncl ude phenol, cresol,
xyl enol , pyrocatechol, t-butylcatechol, resorcinol, hydroquinone,

pyrogal l ol , 1Akdhdenzenslvdmk, disaétihsy subfbikkp N, Nodithyiydforaenaide, al cohol |
o- hydr oxybenzyl al cohol, p-hydroxyphenetyl al cohol, p-am nophenol,
m ani nopNeNalimethghictemideol , NMmhetdrydsyrrolidohe, p-digthiderbenz @lycodci d,
o- hydr oxybenzoi ¢ acid, 2, 4-di hydroxybenzoic acid, 2, 5-dihydroxybenzoic
aci d, 3, mbnditepliybeiten doethydena gl ob mionohirtpk gpthére diprapydenel ghyedlgal | i ¢
acid. Exanples of the anticorropsives based on

monomethyl ether, dipropylene glycol monobutyl ether and propylene

glycol are preferable since these solvents are easily available and have

high boiling points.

In the liquid composition for removing a photoresist of the present
invention, an anticorrosive may be optionally used. Examples of the
anticorrosive include anticorrosives based on phosphoric acid, carboxylic
acids, amines, oximes, acetylenes, aromatic hydroxyl compounds, triazole
compounds and sugar alcohol compounds. Among these anticorrosives,
anticorrosives based on aromatic hydroxyl compounds, sugar alcohol
compounds and triazole compounds are widely used due to easiness in the
use.

Examples of the anticorrosives based on phosphoric acid include
1,2-propanediaminetetramethylenephosphonic acid and hydroxyethane-
phosphonic acid. Examples of the anticorrosives based on carboxylic
acids include ethylenediaminetetraacetic acid, dihydroxyethylglycine,

nitriloacetic acid, oxalic acid, citric acid, malic acid and tartaric acid.

Examples of the anticorrosives based on amines include bipyridine,

10



sugar al cohol conpounds include sorbitol, xylitol and paratinit. Exanples
of the anticorrosives based on triazole conpounds include benzotriazole,
aninotriazol e and aninotetrazol e. The above conpounds may bé7 BEBRUARY2Q060,
in conbination of two or nore. In the present invention, the am ne conpound
is used in an anount in the range of 0.1 to 95% by wei ght; the am ne
polymer is used in a concentration in the range of 0.0001 to 95% by wei ght;
and the organic solvent is used in an anount in the range of 0 to 99% by

ight. Th f .th i I i . i | | l.im t.ed d
AR TN B TR SR e AT RS
of the pt%rgpofﬁt{i{;]o oﬁ@gstpﬁsé%i’”g F'o&ﬂﬁ{aﬁf ihd1fdE! %ﬁ#’é@%ﬁl@?#ﬁ&e‘isgh@g I'n the
conposli tron o e presen I nventli on, e anount o T he Nt corrosive IS not

parti cul aj: LB JTh ' ; [ HSomh ge of O
Lo 30% by iphe é%%glgﬁ’ﬁ%%e?%’?%‘g%g Slg&tgeeam’gﬁ %dﬁtg SEi00P el fgh TackBACKERIC OF 0

I'n the prggaiie pRMEAEOTIeddEn@PD3HAimethyled-Bexy8-2)9digarticularly limted
and suitably decided in accordance with the conditions of the etching and

the ashing. |nEG2AIE . oft hthednBuiiitor@bsivaé ebassd | Bnt Reohditde Bydrdkylo 50% by
wei ght. When water is conpletely absent, etching of silicon is extrenely

smal | in ¢oamyowsde snatde tptedolinctasol ©flehble p@irocetephdly nEbutydcateohol,
effectively exhibited. However, in many sem conductor processes, rinsing
wi t h wat eresbecinoh diyclrequaioner pyhegalbripi, 4-bbnaenatsidt salicylalookdlupe of the
amne polymer with water is fornmed in the rinsing. Therefore, the liquid
conposi t i bydroayberzilvi algohobhor-bydsigtbeneyt aiahiobyl,t hp-lerdmsyphenstydr has t he
advant age of suppressing corrosion when the liquid conposition is m xed
with wat erlcohle pr ampeorhancd, Bf apneophkennladiagninophesobtamingresorcinglgui d

p-hydroxybenzoic acid, o-hydroxybenzoic acid, 2,4-dihydroxybenzoic acid,

2,5-dihydroxybenzoic acid, 3,4-dihydroxybenzoic acid, 3,5-dihydroxy-

benzoic acid and gallic acid. Examples of the anticorrosives based on

sugar alcohol compounds include sorbitol, xylitol and paratinit.

Examples of the anticorrosives based on triazole compounds include

benzotriazole, aminotriazole and aminotetrazole. The above compounds

may be used singly or in combination of two or more.

In the present invention, the amine compound is used in an amount

in the range of 0.1 to 95% by weight; the amine polymer is used in a

concentration in the range of 0.0001 to 95% by weight; and the organic

solvent is used in an amount in the range of 0 to 99% by weight.

The amount of the organic solvent is not particularly limited and

suitably decided in accordance with the viscosity and the specific gravity of

the composition and the conditions of the etching and the ashing. In the

composition of the present invention, the amount of the anticorrosive is not

particularly limited. The amount of the anticorrosive is in the range of 0

to 30% by weight and preferably 15% by weight or less.
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conposition for renmoving a photoresist of the present inventionis, in

general, in the range of the ordinary tenperature to 150C | i
P oftOREY 3hog

the renoval can be conducted at a | ow tenperature of 70C or he
attack to the material is considered, a |lower tenperature is preferable. As
the material of the substrate used in the present invention, sem conductor
wiring materials such as silicon, anorphous silicon, polysilicon, silicon
oxide films, silicon nitride filns, copper, copper alloys, alum num

I i [ 1 ) | d, pl i il .t i i i .
ot Al o % ) B, S St A W T ST S, ot
chr om U8 upBLATLHD AELAYS. TR i N fish, GomREUNC

sem con rumarsent’c mxtures, galliump Of us

m xt ur es I ndi orus, I\ res; [ LG, s ' h as
stronti u%gﬂg}ésgrrﬂ(? ﬁﬁé ?gﬁﬁghu#ﬁﬂﬁéggﬁ%gr%%@ %ét&%ﬁ%iﬁ%hggéégg:&gsses such
as gl assgs, H5achy %igg&bstw%ﬁ%vaferl-rgia»mp?égetgﬁaw&%; etchin @8t éi’lchhf’i‘f ;
substrates conprising bare silicon, anofphous silicon and polysilicon are

ef f ecti VgtrdhielPERGEP i hRUNPLAHICAAY tAe SRMCEOA BICIHY a AENE GR1FREPHS SES
formng a specific pattern on a substrate with a film of a photoresist,

r enovi NgnotU BITBEERSSIS! ¥xRiBitedONSHowWel &€ f ARy deheiceBfttoat prde¥ssdschi ng and
renoving the resist with the foregoing liquid conposition for renoving a
phot or estiaking Wthnwhateriis copdastedraftei the aahovy] dfraeadsistnindraynix@ueonduct ed
after the etching and residues fornmed by the ashing may be renpved with the
f or egoi naf thiecarnthes polyasért with. whbett isefoasieidng theeanssm. dBlsarefdredtldove, for
exanpl e, a resist conposed of an organic nmacronol ecule is converted into CO
and CO2 lhguid composition for removing a photoresist containing the amine

polymer has the advantage of suppressing corrosion when the liquid

composition is mixed with water.

The temperature of the removal of a resist with the liquid
composition for removing a photoresist of the present invention is, in
general, in the range of the ordinary temperature to 150°C. In particular,
the removal can be conducted at a low temperature of 70°C or lower.

When the attack to the material is considered, a lower temperature is
preferable.

As the material of the substrate used in the present invention,
semiconductor wiring materials such as silicon, amorphous silicon,
polysilicon, silicon oxide films, silicon nitride films, copper, copper alloys,
aluminum, aluminum alloys, gold, platinum, silver, titanium, titanium-
tungsten alloys, titanium nitride, tungsten, tantalum, tantalum
compounds, chromium, chromium oxide, chromium alloys and ITO
(indium-tin oxide); compound semiconductors such as gallium-arsenic

mixtures, gallium-phosphorus mixtures and indium-phosphorus mixtures;

dielectric materials such as strontium-bismuth-tantalum mixtures; and

12



the burning reaction with oxygen plasm generated in a plasm and renoved.

For the rinsing treatnent after the application of the quu;%%ﬁﬁgﬂo &tiBn
. 1&@ |”?t06
|

for renoving a photoresist of the present invention, an org

such as an al cohol or water may be used. The rinsing solvent is not
particularly Iimted. EXAMPLES The present invention will be described nore
specifically with reference to exanples in the follow ng. However, the
present inventionis not limted to the exanple. Exanples 1 to 7 and

Conpar at | Pa{e 2 I t { n i f ggor pho

Si Irripcon %l\é_-ggl ;@ or rf%djgl%g% ‘I&%ég&l\fﬁ%$u§g§§t%% ognﬂ?‘g\jéu%a‘?it{)elr\hg}lﬂ?m was (F:)oa?Zd
W th a resicghandsth&Ratdie cBRrNiRg! Bard ls'imodf,vagrrq)%ﬁbegeﬁuc&it%dt he dry
etching step, a circult was formed. The test of the property for renoval of

the resigdly¥dzos Apeusleevesi ng the obtained substrate. The etching rate of
t he anorphous silicon was neasured. The foregoing substrate was di pped into

a liquid conpphé biredesk gbr prEITRNEE alleriiBend €t el ddenpriscioesiihg on shown
in Table 1 at 40C. After a prescribed tinme, the substrate was taken out,

ri nsed va tspewvidicepatterh ioddabyubidteavengithi ahfilhtofogephgearesastyd rehmivingser ved by
an optical mcroscope. The tine required for the renoval of the resist was
obt ai nedunfemssdtyepargsmistaf. thediiln e theasibseratatbyoétchiveg endhenpvinge of the
anor phous silicon, the oxide |ayer was renoved with a buffered fluoric acid
and t hentherresinsawith dhederageing biqaid cempoFitwnefor ivemypving @ plotoresistanor phous
silicon was obtained by using an optical thickness neter.
When 1t 1s necessary, the ashing treatment may be conducted after the
etching and residues formed by the ashing may be removed with the
foregoing liquid composition.
In the ashing treatment described above, for example, a resist
composed of an organic macromolecule is converted into CO and COqy by
the burning reaction with oxygen plasma generated in a plasma and
removed.
For the rinsing treatment after the application of the liquid
composition for removing a photoresist of the present invention, an organic

solvent such as an alcohol or water may be used. The rinsing solvent is

not particularly limited.

EXAMPLES
The present invention will be described more specifically with
reference to examples in the following. However, the present invention is

not limited to the example.

Examples 1 to 7 and Comparative Examples 1 and 2

A glass substrate having a film of amorphous silicon (a-Si) formed

13



The results are shown in Table 1. 14 27 FEBRUARY 2006 Table 1 Tine for
renoval of a resist and etching rate of anorphous silicon* Water Tine

Et chi ng Conposition Am ne polymer (% by renoval rate of (%b %/75\]3351’]{*}‘@{/%039
wei ght)wei ght)of resist a-Si (second)(Anm n) Exanple 1EA 36, HVEA 1, PEI (Mw
10, 000) 352056 DWVMSO 20, sorbitol 53 Exanple 2EA 39.5, HMEA 0. 1, PEI (M/v

1, 800) 353061 DMAC 19.9, sorbitol 50.5 Exanple 3EA 37,PElI (Mv 1, 800) 354558
DGVE 20, sorbitol 53 Exarrpl e 4EA 39.5, PEI (Mw 70, 000) 354540 NMP 20, sorbitol

S0 5 D 0t A BB AR AR o SR
was developed. After the dry etching step, a circuit was formed. The
test of the property for removal of the resist was conducted using the
obtained substrate. The etching rate of the amorphous silicon was
measured.

The foregoing substrate was dipped into a liquid composition for
removal of the resist having a composition shown in Table 1 at 40°C.
After a prescribed time, the substrate was taken out, rinsed with water,
dried by blowing with nitrogen gas and then observed by an optical
microscope. The time required for the removal of the resist was obtained
from the results. For the measurement of the etching rate of the
amorphous silicon, the oxide layer was removed with a buffered fluoric
acid and then the measurement was conducted. The etching rate of the
amorphous silicon was obtained by using an optical thickness meter.

The results are shown in Table 1.

14



Exanpl e 7EDA 20, PAA (Mwv 3, 000) 354530 DMAC 38, sorbitol 52 ConparativeEA 39,
HVEA 1, 3520142 Exanple 1 DMSO 20, sorbitol 5 3560125 ConparativeEA 40. PG
20, Exanple 2sorbitol 5 * Notes EA: Ethanol am ne HVEA: 27 FEBRUARY 2006
N- Hydr oxynet hyl et hanol am ne DVMSO. Di net hyl sul f oxi de DVAC:

D net hyl acet ami de DGQVE: Di et hyl ene gl ycol nononet hyl ether NWP:

N- Met hyl pyrrol i done MEA: Met hyl et hanol amine PG Propyl ene gl ycol 15 27
FEBRUARY 2006 EDA: Ethyl enedi am neTP I 1(MN 10, 000): Pol yet hyl enei m ne (the
aver age nol ecul ar wei ght: 10, 000) (Mwv 1,800): Polyethyl eneimne (the
aver age nol ecul EimeVigirginbval 3f BB6ipt afddtcHiwrafOof@B®)yphoRebiliednfiy| enei m ne (t he
average _nol ecul ar weight: 70,000) Exa 8 to 14 and ive Exanple 3
and 4 For the prepar @L;n?&i&fn a semGARAHaLAL: deVAES TikBGordrtaighehi Ng vas
conducted using a resist filmas the mask and a W rig.ef aft@bim num all oy
(Al -Cu) was formed. After the ashing treatnment wth gxygen pl-esma, a

sem conduct or devi ceuRsyagitRi ned. & persprst | U Isectdcondl imew of a

weight)

Example 1 EA 36, HMEA 1, PEI (Mw 10,0000 35 20 56
DMSO 20, sorbitol 5 3

Example 2 EA 39.5, HMEA 0.1, PEI (Mw 1,800) 35 30 61
DMAC 19.9, sorbitol 5 0.5

Example 3 EA 37, PEI (Mw 1,800) 35 45 58
DGME 20, sorbitol 5 3

Example 4 EA 39.5, PEI (Mw 70,0000 35 45 40
NMP 20, sorbitol 5 0.5

Example 5 EA 40, PEI (Mw 10,0000 35 60 54
PG 19, sorbitol 5 1

Example 6 MEA 299, HMEA 0.1, PEI (Mw 10,000) 35 30 32
NMP 28, sorbitol 5 3

Example 7 EDA 20, PAA (Mw 3,000) 35 45 30
DMAC 38, sorbitol 5 2

Comparative EA 39, HMEA 1, 35 20 142

Example 1 DMSO 20, sorbitol 5
Comparative EA 40, PG 20, 35 60 125
Example 2  sorbitol 5
* Notes

EA: Ethanolamine
HMEA: N-Hydroxymethylethanolamine
DMSO: Dimethyl sulfoxide
DMAC: Dimethylacetamide
DGME: Diethylene glycol monomethyl ether
NMP: N-Methylpyrrolidone
MEA: Methylethanolamine

PG: Propylene glycol

15



portion

of the obtained sem conductor device is shown in Figure 1.

In the

sem conductor device, an oxide film2 was forned on a sili C%iﬁ%‘&ﬂ%&

and a w

ring 5 of an alum numalloy was forned on the oxide

Resi dues of the resist 6 were left remaining on side walls thereof.

Titanium 3 and titaniumnitride 4 were present as the barrier
sem conduct or device shown in Figure 1 was dipped into a

metal s. The
| i quid conposition

for renoval__of resi st .having a conposition shown in Table 2 at 70C for
A e

m nut es.

T eATIR® was taken out of the |iquid conposition,

ri nsed

15

wi th ul t ra RRIEwiE0): Pdyetbgleasioipdseravetghnokmlaevaglitr 0h0ed) cr oscope (SEM) .
The resul t %’qu(MttheS(ﬁ)yigJog'%&llypeI%ei%net (Ql?e gv%[]é%g%{é;lec&far gvt'%h{ ?,%b&ues of the resist
€ I g are s

6 and the corrosidn o

alumnumw r own I n Table 2.

The

result of tHES Musw008) Poletbylepeiming (ERvvorage melpeylamveighti 70.8% or dance with t he

followng criteria: A Residues were conpletely renoved.

B: Resi dues

remai ned. C. Corrosion was found. 16 27 FEBRUARY 2006 The etching rate of

the bare silicon with the conposition used in the

foregoi ng test was al so

measured at 70C. Table 2 Tinme for renmoval of a resist and etching rate of
i con* Etching Conposition Am ne polynmer Water Renoval rate of

bare sil

Examples 8 to 14 and Comparative Example 3 and 4

For the preparation of a semiconductor device, the dry etching was
conducted using a resist film as the mask and a wiring of an aluminum
alloy (Al-Cu) was formed. After the ashing treatment with oxygen plasma,
a semiconductor device was obtained. A perspective sectional view of a
portion of the obtained semiconductor device is shown in Figure 1. In the
semiconductor device, an oxide film 2 was formed on a silicon substrate 1
and a wiring 5 of an aluminum alloy was formed on the oxide film 2.
Residues of the resist 6 were left remaining on side walls thereof.
Titanium 3 and titanium nitride 4 were present as the barrier metals.

The semiconductor device shown in Figure 1 was dipped into a
liquid composition for removal of a resist having a composition shown in
Table 2 at 70°C for 15 minutes. Then, the device was taken out of the
liquid composition, rinsed with ultra pure water, dried and observed by an
electron microscope (SEM). The results of the evaluation on the removal
of the residues of the resist 6 and the corrosion of the aluminum wiring 5
are shown in Table 2. The result of the observation by using SEM was

evaluated in accordance with the following criteria:

A: Residues were completely removed.
B: Residues remained.
C: Corrosion was found.
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(% by weight) (% by wei ght) (% byof resistbare Si (Ammi n) wei ght) Exanple 8EA
60, DGVE 20, PEI (Mw 10, 000) 15A69 CA 23 Exanpl e 9EA 60, DGQVE

10, 000) 15A129 CA 20.5 Exanpl e 10EA 61, DWMAC 20, PEI (Mwv 600) 1%’%1‘?%‘5)%1‘%%
CA 1.982 Exanple 11EA 58, DGBE 20, PAA (Mwv 3, 000) 18A30 BuCA 22 Exanpl e 12DGBE
50, CA 2PElI (Mwv 600) 20A25 28 Exanpl e 13EA 36, DPME 40PVA (Mwv 1, 000)-22B30

50% formate 2 Exanple 14AEE 79, CA 5PAA (Mwv 5, 000) 15A32 1 Conpar ati veEA 60,
DGVE 23, 15C650 Exanple 3 CA 2 15B600 ConparativeAEE 75, CA 5, Exanple 4HA 5

* Not e§ TRY e%&lt'x%%()lrg‘{g 28 {RMrarP Qi $h gc'h%CQAmHBél%ﬁt 0¥ §hhehe

foregoing test was also measured at 70°C.

Table 2

Time for removal of a resist and etching rate of bare silicon*

Composition Amine polymer Water Removal Etching
of resist rate of
bare Si
(% by weight) (% by weight) (% by (A/min)
weight)
Example 8 EA 60, DGME 20, PEI (Mw 10,000) 15 A 69
CA2 3
Example 9 EA 60, DGME 22.9, PEI (Mw 10,0000 15 A 129
CA2 0.5 .
Example 10 EA 61, DMAC 20, PEI (Mw 600) 15 A " 115
BT 0.02, CA 1.98 2
Example 11 EA 58, DGBE 20, PAA (Mw 3,000) 18 A 30
BuCA 2 2
Example 12 DGBE 50, CA 2 PEI (Mw 600) 20 A 25
28
Example 13 EA 36, DPME 40 PVA (Mw 1,000)- 22 B 30
50% formate
2
Example 14 AEE 79,CA5 PAA (Mw 5,000) 15 A 32
1
Comparative EA 60, DGME 23, 15 C 650
Example3 CA 2
Comparative AEE 75, CA 5, 15 B 600
Example4 HAS5
* Notes

EA! Ethanolamine
DGME: Diethylene glycol monomethyl ether
CA: Catechol
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CA: Catechol 17 27 FEBRUARY 2006 DVAC: Dinet hyl acetam de BT: Benzotriazol e

BuCA: 4-t-B uty lcate chol DAEBE: D ethylene glycol nonobutyl .
di propyl ene gl ycol nononet hyl ether AEE: Am noet hoxyet hanol27Ie—i;b&{.iﬁ{U’diV%“(S

Hydr oxyl am ne EDA: Ethyl enedi am ne PEI (Mwv 10, 000): Pol yet hyl enei mi ne (the
average nol ecul ar wei ght: 10,000) PE (Mwv 600): Polyethyl eneimne (the
aver age nol ecul ar wei ght: 600) PAA (Mv 3,000): Polyallylamne (the average
nol ecul ar wei ght 3hoogﬁ)£ PVA (Mv 1, 000)-50% fornmate 50% Formi c acid salt of
pol yvi nyl a -%311% EGEFABEe ol ecul ar” wei ght: 1,000) PAA (Mv 5, 000):

Pol yal | yl aBTri#gengithiezde er age nol ecul ar wei ght: 5,000) Exanples 15 to 20 and

Conparativ azppﬁ e d,6 Using a glass substrate having a structure with
a |l ow tenpglrlg%f'ure ut gcfl%ghqli con (p-Si) forned on S' 02 which was used for

pr epar at i oRGBE: Bietthilane glygglamonobutmkitberor, t he test of renoval of a resist was

conduct ed, pBl@ULS &3P 8WR ThoRb Ay Rk Onal view of a portion of where
polysilicon was expdosed "on the test substrate. A layer of the | ow

t enper at ur AEBoApiiotthesistimnglas  fornmed on a | ayer of Si2 10 which was forned
on the gl aga: gYdskah/ell. An insulation layer 7 was fornmed on the |ayer of
the low tenperature polysilicon 9. Residues of the resist 8 were |eft

remai ni ng BRA R&Ylepedigpisti on | ayer 7. At some portions, the insulation |ayer
was absent pEN@Iw 16)6800) Rt thyddtRimina &hél hvepsdelnyolécilag aigh€tiowod)h the |iquid

conposi ti OBEIf (Mw 600): Polyethyleneimine (the average molecular weight: 600)
PAA (Mw 3,000): Polyallylamine (the average molecular weight: 3,000)
PVA (Mw 1,000)-50% formate: 50% Formic acid salt of polyvinylamine (the average
molecular weight: 1,000)
PAA (Mw 5,000): Polyallylamine (the average molecular weight: 5,000)

Examples 15 to 20 and Comparative Example 5 and 6

Using a glass substrate having a structure with a low temperature
polysilicon (p-Si) formed on SiO, which was used for preparation of a thin
layer transistor, the test of removal of a resist was conducted. Figure 2
shows a cross sectional view of a portion of where polysilicon was exposed
on the test substrate. A layer of the low temperature polysilicon 9 was
formed on a layer of SiOg 10 which was formed on the glass substrate 11.
An insulation layer 7 was formed on the layer of the low temperature
polysilicon 9. Residues of the resist 8 were left remaining on the
insulation layer 7. At some portions, the insulation layer was absent and
the lower layer was directly in contact with the liquid composition for
removing a resist. Using the foregoing substrate, the test of removal of
the resist and the measurement of the etching rate of the polysilicon were

conducted.
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removing a resist. Using the foregoing substrate, the test of renoval of

the resist and the neasurenent of the etching rate of the po i]] r
i 1 RnRpRRy 08

conducted. 18 27 FEBRUARY 2006 The foregoi ng substrate was dfp

| i quid conposition for renpoving a resist having a conposition shown in
Table 3 at 40C. After a prescribed tinme, the substrate was taken out,
rinsed with water, dried by blowng with dry nitrogen gas and then observed
by an optical mcroscope. The tine required for the renopval of the resi st

was obtai ned ff0rgLhein LA Pate PG pUR AR ST A e M g rate of

t he anor phous e 0x1 de [Fayer-was reno ered fluoric

aci d and etrHS’ﬂ %%ﬁe%@ﬁ%ﬁ?ﬂ déﬁ%%sﬁ%d&wlnﬂ%lféﬂg'z@d algrf ot he

am)rphous y using an optica i ckness rreter The

results ﬁfé%cﬁ'B@M1ﬂn@ {ROs8bStratd v&2a7s fa’i@ﬁ%ﬂ\(l A0Q8 Jal ®ager!idiRed By renoval

of a resist and etching rate of polysilicon* Water Tinme for Etchihg
Conposi t bR if g"vﬂ‘ﬂh I iTBFo gle o g6 4:18dVENGH obir@e@fby(2h Biptiag) shiéroedory/

wei ght ) wei ght resi st
The time required for the removal of the resist was obtained from the
results. For the measurement of the etching rate of the amorphous
silicon, the oxide layer was removed with a buffered fluoric acid and then
the measurement was conducted. The etching rate of the amorphous

silicon was obtained by using an optical thickness meter.

The results are shown in Table 3.
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p-Si (second) (A/m n) Exanple 15EA 5, PEI (Mwv 10, 000) 20906 NWVP 74.90.1 Exanple
16EA 5, HVEA 0.1, PEl (Mw 1, 800) 35457 MEA 10, DVAC 44.4,0.5 Exanple
17sorbitol 5 PAA (Mv 3, 000) 204515 EA 18, DGBE 60. 99, xyl it ol 27KEBRUARY 2000
18EA 69.5, PElI (Mwv 70, 000) 2202 NWP 280.5 Exanpl e 19MEA 12, HVEA 1, PEI (Mwv
10, 000) 35605 DVAC 46.5, sorbitol 50.5 Exanple 20PA 12, PAA (Mwv 10, 000) 16456
DGVE 702 Exanple 21MO 35, DEH 5, PAA (Mwv 3, 000) 354517 DMAC 19. 950. 05

Conpar ati veEA 70, 22078 Exanpl e 4 NVP 28 2045235 Conparati veEA 20, Exanpl e
5DGBE 39, xylitol 1 * Notes EA: Et H&RSI3ani ne NVP: N Met hyl pyrrol i done HVEA:
N- Hydr oxymet hyl et hBR@lf@FefBval of a resist and etching rate of polysilicon*

Composition Amine polymer Water Time for Etching
removal rate of
of resist p-Si

(% by weight) (% by weight) (% by (second) (A/min)

weight)

Example 15 EA 5, PEI Mw 10,0000 20 90 6
NMP 74.9 0.1

Example 16 EA 5, HMEA 0.1, PEI (Mw 1,800) 35 45 7
MEA 10, DMAC 44.4, 0.5
sorbitol 5

Example 17 EA 18, PAA (Mw 3,000) 20 45 15
DGBE 60.99, xylitol 1 0.01

Example 18 EA 69.5, PEI (Mw 70,000) 2 20 2
NMP 28 0.5

Example 19 MEA 12, HMEA 1, PEI (Mw 10,000) 35 60 5
DMAC 46.5, sorbitol 5 0.5

Example 20 PA 12, PAA (Mw 10,000) 16 45 6
DGME 70 2

Example 21 MO 35, DEH 5, PAA (Mw 3,000) 35 45 17
DMAC 19.95 0.05

Comparative EA 70, 2 20 78

Example4  NMP 28
Comparative EA 20, 20 45 235
Example 5 DGBE 39, xylitol 1

* Notes

EA' Ethanolamine

NMP: N-Methylpyrrolidone
HMEA: N-Hydroxymethylethanolamine
MEA: Methylethanolamine
DMAC: Dimethylacetamide
DGBE: Diethylene glycol monobutyl ether

PA: 1-Amino-2-propanol
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VEA: Met hyl et hanol am ne DVAC. Di net hyl acet am de DGBE: Di et hyl ene gI ycol
nonobutyl ether PA: 1-Am no-2-prop anol 20 27 FEBRUARY 200 2006
Di et hyl ene gl ycol nononethyl ether M) Morpholine DEH Di et'hyl'hy roxyI am ne
EDA: Et hyl enedi am ne PEI (Mwv 10, 000): Pol yet hyl enei m ne (the average

nol ecul ar wei ght: 10,000) PElI (Mwv 1, 800): Polyethyleneimne (the average
nol ecul ar weight: 1,800) PEI (Mwv 3,000): Polyethyleneimne (the average
nol ecul ar wei ght: 3,000) PEI (Mw~v 70, 000): Polyethyleneimne (the average
mol ecul ar RSNt Diethgleppelycol mepomefiwlietheo0) :  Pol yal | yl ani ne (the aver age
mol ecul ar  Weh:Mdrp héhg,,eOOO) PAA (Mv 3,000): Polyallylamne (the average

nol ecul ar wej ht‘: 000) . NMP: N Met hyl pyrrolidone PG Propyl ene gl ycol
EFFECTS OF ql?ﬂbémlmlﬁl%ummrl ze the advantages of the present

i nventi on, EDA: Eleﬂﬂfe&ﬁlnﬁﬁe can be renmoved with the |iquid conposition for

r enovi ng a ]El?la\(’i %%b)si)gléethg:geelggne"%&xe avlergven%fe?uQar’ we1$}tsnp(5(}0) ti rre Wi t hout

corrosion 0 S an con
speci fi cal IRl (erlr&ﬁ)@} @’nlygtlhyleselhm,ﬁo(rhecee(nralge mefeteet Weighty 1,80@vent ed

' ndependengﬂEx by 3td|%>%> tPXB@th?fenéhlllﬁeC(% aveHED 3% RGF Geight 566F), anor phous

silicon an ol ysilicon and photoresi st can be reénoved froma Substrate
conpri si ngP I(MEYCYIQ 0RPX ﬁ@‘mthb]@iaer“@sqe&he ayprese mplecHlagraightc BM95i ti on for

removi ng apRRAMAY EGH6H): RlyallNEmMeRRR M erabdMERELAWdightHEEEHO)
PAA (Mw 3,000): Polyallylamine (the average molecular weight: 3,000)
NMP: N-Methylpyrrolidone
PG: Propylene glycol

FFEC NTION

To summarize the advantages of the present invention, a
photoresist can be removed with the liquid composition for removing a
photoresist of the present invention in a short time without corrosion of
wiring materials and, in particular, silicon. More specifically, corrosion of
silicon can be effectively prevented independently of the type of silicon
such as bare silicon, amorphous silicon and polysilicon and a photoresist
can be removed from a substrate comprising silicon without corrosion
when the liquid composition for removing a photoresist of the present
invention is used.

It is further understood by those skilled in the art that the foregoing
description is a preferred embodiment of the invention and that various
changes and modifications may be made in the invention without departing

from the spirit and scope thereof.
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It is further understood by those skilled in the art that the foregoing
description is a preferred enbodi nent of the invention and that various
changes and nodifications may be made in the invention vvithoUtFFo%‘Hé‘?‘B?{r@%
fromthe spirit and scope thereof. 21 27 FEBRUARY 2006 WHAT IS CLAI MED | S:
1. Aliquid conposition for renoving a photoresist that conprises an am ne
conpound and an am ne pol yner, wherein the am ne polyner has a structure
havi ng am WBAJF UCLARED 1821 ght - aver age a nol ecul ar wei ght of 250 or
greater. 2. Aliquid conposition for renoving a photoresist that conprises
an am ne conpound, an am ne polymer and water. 3. The liquid conposition

according {0 CAiguild &mpdsitio Br reti6Vifs B phbRrékist Meat cBRIYSEY arl Smine
pol yet hyl enei mi ne,” pol yvi nyl am ne or polyallylamne. 4. The liquid
conposi t i cempoutst dndh gn taming polymer, ovheTeini the aming mlympehes i stripturgni ne

d i l.kyl am . al k | am I ] hyd | am ne,
Cyerio am el Rl At Foull ARt AR R RN SR or et Compos: 11 on

according to any one of Clainms 1 to 4, that further conprises an organic
solvent. 6, The |iquid conposition accordi ntg to any one of Clainms 1 to 5,
that further cdhigHIdseNRosition: for speNdng a phoforesist that samprisesmygbamineon

accordi ng ! . i ticorrosive is an aromatic hydroxyl
hefhal Rt gl

conpound, conpound or a triazole conpound. 8. A process for

produci ng a sem conduct or device that conprises renoving a resist froma
r ri,si.ng.sili . W th | iqui Ltion . rdin im
SUDSEY AL € LOMPLh S fhid Composttion accordmg to (Tl GRCIRRS b! whiteinths Shie"d 10 9 2

polymer is polyethyleneimine, polyvinylamine or polyallylamine.

4. The liquid composition according to any one of Claims 1 to 3, wherein
the amine compound is an alkylamine, an alkanolamine, a polyamine, a

hydroxylamine, a cyclic amine or a quatemary ammonium compound.

5. The liquid composition according to any one of Claims 1 to 4, that further

comprises an organic solvent.

6. The liquid composition according to any one of Claims 1 to 5, that further

comprises an anticorrosive.

7. The liquid composition according to Claim 6, wherein the anticorrosive is an

aromatic hydroxyl compound, a sugar alcohol compound or a triazole compound.
8. A process for producing a semiconductor device that comprises removing a

resist from a substrate comprising silicon with the liquid composition

according to Claim 1 or Claim 2.
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