*1 ' DESCRI PTI ON PHOTORESI ST STRI PPI NG COVPCSI TI ON 5 Techni cal Field The
.. present invention relates to a photoresist stripping conposition f use
in the wiring-form ng process or el ectrode-form ng procesmmmwmﬂmwﬁ&w ng

sem conductor el enments of sem conductor integrated circui
crystal displays, and relates to a process of producing sem aenmydtict or
el ements using 10 the photoresi SDESCRPPTTONCONpPOSI tion. Background Art
Sem conductor integrated circuits have been generally produced by the
steps of coating a photoresist conmposition onto a wiring thin filmforned
on an 15 inorganic substrate to forma photoresist filnm patterning the
photoresi st film by eXidONCQGRESIST HRRIEDTRING CRMROSITION| opnent to form a
phot oresi st pattern; etching non-masked portions of the wiring thin film
using the photoresist pattern as a nmask to formfine circuits; and

rermvi5ng Zfﬁhf phgtfprﬁizi st filmfrom the inorganic substrate having forned

t hereon t uits. Alternatively, 20 after formng the fine
circuits in thg . 1h i ' L shed and the
remai ning r es’lfi‘s(ta %?Ee%ngggggéﬁlgﬁrl glrgf@gée)%?{l ?’er?? rﬁfgisik %yrlé%% c S %stlgg? " havi ng
formed t hedeslontHeN@irihNeniGh e fotess) APAREE B E36:8RIn PRIk &Ptk ProbabidzOPen
Nos. 62- 40555, o G O P O1C cotling Wicbes ok Phodiiting

ani ne- basegnisond peton gleagentssof sdmiemetuctoRntefrated epeaed @lgpiderasiade- based
stripping agents are extrenmely poor in the renoving ability of the resist
film af t ekisplayni and geldtehto a @zpeassof prodiecing semicwtdttiogélastentg ustingler t he
recth0 requi renment for ultrafine circuits, the wiring materials are etched
undertOrrori&e RRALPELSIE I IPPERE COMBPEILB ng | i kel y to change the quality 30
of the photoresist being used. Also, the resist residue after etching/plasm

Background Art
Semiconductor integrated circuits have been generally produced by the
steps of coating a photoresist composition onto a wiring thin film formed on an
15  inorganic substrate to form a photoresist film; patterning the photoresist film
by exposure to light and subsequent development to form a photoresist pattern;
etching non-masked portions of the wiring thin film using the photoresist
pattern as a mask to form fine circuits; and removing the photoresist film from
the inorganic substrate having formed thereon the fine circuits. Alternatively,
20  after forming the fine circuits in the same manner, the photoresist film is ashed
and the remaining resist residues are removed from the inorganic substrate
having formed thereon the fine circuits.
Japanese Patent Application Laid-Open Nos. 62-49355, 62-95531 and 5-
273768 disclose water-free, organic amine-based stripping agents. However,
25  the proposed organic amine-based stripping agents are extremely poor in the
removing ability of the resist film after etching and the resist residue after
etching/ashing.
Under the recent requirement for ultrafine circuits, the wiring materials
are etched under more severe conditions, this being likely to change the quality

30  of the photoresist being used. Also, the resist residue after etching/plasma
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" ashi'ng has a conplicated chen cal conposition. Therefore, the proposed
_organi ¢ am ne-based stripping agents‘have been found to be less effective
~for renoving such resist filnms and Tesist residues. In a dry et chi ng,

si dewal | polymers, a kind of resist residues, are forned 5 on the sidewall
of etched portions by the interaction between dry etching gas, resist

mat er i al saghidg\tad Dusmplichitd dRingichPécinpddiBokNOWhe P68l ithe HFbpSseddased
stripping agents nentioned above are al'so | ess effective for renoving the

si dewal | p@Eaieaminddpacdserippingmgetpphiacabeon fhuadltdbe dedvasffecbideTdP49,
64- 81950 and 6- 10 266119 di scl ose water-containi ng, al kanol am ne-based
st ri ppi ngredgeving. suchoweiss filmstargbragistalessbresai ni ng, al kanol ani ne- based
. P . . L ¢ . th b U ot
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for sem conduct integrated circuits and 15 Liquid crystal displays are
recently %gfie aﬁe\v/vé{i# 8%%“??’3&89?%?’%5. E”i’ HE? Sptgraction BB%%@@{ %&Cﬂé‘?g gﬁ%i ng
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problems in the conventional stripping agents, and to provide a r¢ .
stri ppi ngsidewpiigidlymers.t hat is capable of easily renoving photoresist filns
coated on a wiring thin film fornmed on an inorganic substrate, photoresist
filns remaini dgpanaserPateahiApglichtionliaid+QparhNosf 64-81949064B3060 esidss-

resi dues ini.ng after etching and 25 subsequent ashing, at |ow

t enpgrtbat é@gﬁﬁr{ilggg%mat%p@g@%mgt AHangl epyne-based stapang hﬁel}tﬁgr ganic
substrat nd wring made of var.ious.inorganic, materi.als, thereby ensuring
the 11 ne HPBEL PhE% BROFintiGhingyRssRaL AT bagd Shipaliedesits abar (o

extensiv : i I f e Qb s, . the inventors have
found a p ts)l? ??%{sf?‘s %éc tfér%l‘ %éplﬁ%&gottr}r%oasb%? ?\éESlg EQF I%lgsrecs é%;ft? ng%fg af(P
sidewall polymers.
The semiconductor elements for semiconductor integrated circuits and
15  liquid crystal displays are recently made of various materials. Therefore, a

photoresist stripping agent that does not corrode the inorganic substrate and

wiring that are made of various materials have been demanded to be developed.

Di ure of Invention

20 An object of the present invention is to solve the above problems in the
conventional stripping agents, and to provide a resist stripping composition
that is capable of easily removing photoresist films coated on a wiring thin film
formed on an inorganic substrate, photoresist films remaining after etching the
wiring thin film, and photoresist residues remaining after etching and

25  subsequent ashing, at low temperatures in a short period of time without
corroding the inorganic substrate and wiring made of various inorganic
materials, thereby ensuring the fine processing for forming high precision
circuits,

As a result of extensive researches in view of the above objects, the

30 inventors have found a photoresist stripping composition that is capable of



" remdvi ng photoresi st masks and resist residues remaining after etching and
.resist residues remaining after etching and subsequent ashing easily in a

.short peri.od of time without corroding wiring and insulating filmformed

on an inorganic substrate, thereby ensuring the production of

sem conductor fine 5 circuits with a high precision. The present invention

has been manovingipiiRoreshasadseNahfivssibi AiidiGes @Héiniﬁ?%fb%&%%&ﬁhﬁi dhgent i on

provi des a photoresist stripping conposition conprising an am fie conpound
and an al ¥eanglrearduwbe reorginimylafier etehivg aaietibbeguaitrdting @asilién RNMopE €si st
stripping conposition may further contain 10 at |east one of an organic

sol vent, Re¥iehef tisw witdiont carpodingiwdringteerd inBulatindékerfopmiedwnodn Dr awi ngs
Fig. 1is, a partial cross-sectional view show ng a sem conductor device

obt ai ned W;?rg%‘?lﬁish‘ésmai%w theyehy ensiying the predudiiongof ssimigoadwetor dimef i | m as a
mask, = 15.. shi ng by. oxygen pl asna. Best de for Carrying _ Qut the
| nvent onm%ﬁgt%?%gin%l lhhrrpg%c%l(gﬁ'po SELY IMVERELOBy g?ﬂeni ?ﬁFémH)ikﬁheﬁas an
al kanol rgsdedus (HiCHR & together with an am de |inkage (-CON-) or a 20
t hi oam de |inkage (-CSN-) as shown by Formula I: O R3 11 1 RI-CNC--CH

(1) R2 wher eThuBkHe%ﬁé}éé’lﬁ@ﬂ%nti@h‘&Wovﬂ{e%@ph(li%géé%ﬁ@ér%ingrcgﬂlgwosﬁkch‘?nyl
group, aryl group, or amno group; R2 is hydrogen, al roup,

hydr oxyaldopipmgsiogmn amjhe cgmpopnd eindsdn Mlk@icd dpnidezohfpdutdl ReERg 2! KY!
group or hydroxyal kyl group; with 25 the proviso that Rl and R2 toget her
wi th t he specdie strwkiage. ndhe fahotoresist strippimgietmpesitibr m &L farttieR2owtagn bot h

al kyl, .groups, or shfown by Formula Il: 3 R8B XR3 | Il |
10~ at'least one of an organic solvent, an anti-corrosion agent and water.

ipti f Dra
Fig. 1is a partial cross-sectional view showing a semiconductor device
obtained by forming Al-alloy wiring by dry etching using a resist film as a mask,

15  and then, ashing by oxygen plasma.

B ryi h 1
The alkanol amide compound used in the present invention has an
alkanol residue (-CR3H-OH) together with an amide linkage (-CON-) or a
20  thioamide linkage (-CSN-) as shown by Formula I:
0 R?
Rl—C—N—C—0H @
ke B
wherein R! is hydrogen, alkyl group, hydroxyalkyl group, alkenyl group, aryl
group, or amino group; R2 is hydrogen, alkyl group, hydroxyalkyl group, aryl
group, or allyl group; R3 is hydrogen, alkyl group or hydroxyalkyl group; with
25 the proviso that R! and R? together with the amide linkage may form a ring
structure when R! and R2 are both alkyl groups,

or shown by Formula II:



"HO- 'CNCN i-OH(lIl) R2 R wherein R2 is hydrogen, alkyl group,
_hydroxyal kyl group, aryl group, or allyl group; R3 is hydrogen, alkyl
~.group or hydroxyal kyl group; and X is 0 or S. The al kanol conpound may
include a polyner of the conpound 5 represented by Formula | wherein RL is
al kenyl group. One or nore al kanol am de structures in one nolecule are
enough for thes purpese, two or nore al kanol ami de structures cause no
adverse effect). Thg chainjor cyclic alkyl group represented by Rl is
preferabMﬁf&—@h&bﬁ—ﬂI—{?%HCe&Gﬂi Cl2(13) kyl group, and nore preferably

met hyl , et hyl Hn-lpropyl!l, 3 isopropyl, n-butyl, i sobutyl, t-butyl, or
cyclohexyl The dr ox IkyI group represented by RL is preferably

hydr oxy( Cl: C10Q and e preferahly 1- hydroxyethyl,
2yhydrg§<yﬁb%’ﬁ?9¥lqi{\§d%>’é& y erwdﬁlaﬁy&wky Igroup, ﬁpsdr&myp ar adyhy| et hyl

. The aI B Leprese ref ac ycllc

c2. cio” a1 Ry & ‘i’%ﬁy%fenpe&yﬁ By et BoRIREl Byl g & Pl X

met hal |yl , orrrgyc.ahpﬂ%%empoumqnagx+1c1%9tappagﬁ{e sq?%s]iqo ofthg! S Pr roferan y
phenyl , napht hyl , hydr oxyphenyl, : he amno group

repr eSentiegrénentdd by Fured@adabl Herith B, isailk rB)A 1' am noet hyl, 2-

am noet hyl, nethylam no or dinethylam no. The al group, hydroxyal kyl
group and ar yDngoouporecakaaehamiddytritaece 1nb&etrh61eaalmm@5erdﬁrg¢1rfob<ﬂﬂew th
respect to RL. The al kyl group and hydroxyal kyl group represented by R3 are
t he sane Puwpogesurd bee Omdreraék@e@hamuid%tru&wapbeesmﬁo nleewmelaeffoat. ani de

d de, N- net hy cetam de, N-nethylol formam de,
Kf??"‘ﬁSdfo'XSeJrﬂe/ Fhauet ENQ@“R}@PW?@ by Rz‘sxsmﬁfﬁrﬁblbe? chaireehy! ol
urea, N, N t 0 ea N- am d thyl o
met hacr y!© Xﬁfﬂ@ @ir%e"flw EREURy ’r%jé 1, %hgfﬁyplcml
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di hydr oxyaptdiehte 2B RIMsGefer HBI}*"H}JI(PHOX%@PI@ 1@ada), an'ﬂe&la)‘e Blefbfiayrea,
hydroxyethyl, 2-hydroxypropyl, hydroxymethyl, 2-hydroxyethyl, or 1-hydroxy-
1-methylethyl. The alkenyl group represented by R! is preferably a chain or
cyclic C2-C10 alkenyl, and more preferably vinyl, 1-methylvinyl, ally],

15  methallyl, or cyclohexenyl. The aryl group represented by R! is preferably
phenyl, naphthyl, hydroxyphenyl, tolyl, or pyridyl. The amino group
represented by R! is preferably amino, aminomethyl, 1-aminoethyl, 2-
aminoethyl, methylamino or dimethylamino.

The alkyl group, hydroxyalkyl group and aryl group represented by R2 are

20  the same as described with respect to R!.

The alkyl group and hydroxyalkyl group represented by R3 are the same
as described with respect to R,

Examples of the alkanol amide compounds include N-methylol acetamide,
N-methylol formamide, N-(1-hydroxyethyl) acetamide, N-(1-hydroxyethyl)

25 formamide, N-methylol urea, N,N’-dimethylol urea, N-methylol acrylamide, N-
methylol methacrylamide, N-methyl-N-hydroxymethyl acetamide, N-ethyl-N-
hydroxymethyl acetamide, N-methyl-N-hydroxymethyl formamide, N-ethyl-N-
hydroxymethyl formamide, N,N-dihydroxymethyl formamide, N,N-



"nmethylol p yrrolidone, Nnmethylol lactamde , N

-met hyl ol - 2- hydroxy-2-nmethyl propylam de , N (1-hydroxyethyl) acrylam de,
‘N - (1-hydroxyethyl) nethacrylamde , N-nethylol propionam de ,

poly(acrylam de nethylol) 5 (polymer of N-nmethylol acrylamde) , and p

ol y(nmethacrylam de nethylol) (polynmer of N-nethylol nmethacrylam de)

The al kan@ihydaskfiae @oTRRETHNIdR, ARithlldlstestylOmide nbidviolahadiRlegs, and a
conpound havi ng at | east one al kanol am de structure is equally usable in
t he presmethylolpptiohidondaNymethytlhklacth kade N -ame thelad @Brhgdruky - 2imddbybul a |
or Il 10 wherein R3_.is hydrogen or nethyl are conventionally produced and

pr ef er abl Bropyhamiday Nyf(1-duys) OWﬁéhVatﬁCPYltaWidTthT-@nh}’@‘oé(ﬁﬁﬁbdh? ulsabl e may
i ncl ude, f | | I ne, ., Ex | f.th '
ol ude. prieress S Rie i e Y B ianidpep i lnnidegRafielib ne.
' Nl . . _ A ' . , |
1 o . oot BEREREPHB1 b famdack e aorB8Ey oL BARRIIEIT | but ane,
4- ani no- 263 iy} Bpmﬂl%thﬂ%mwtﬁg&mam%a% m no-2-  met hyl pent ane,

heptyl am ne,” octyl am ne,” no nyl am'ne, ecyl am ne, 20 undecyl anm ne,

dodecyl am ne, Theiadkgxdladthidetsont Sduradliscayt Bmifed, to theeiHordeuhiiledlaand a
hexadecyl am ne, heptadecy | am ne, and octadecylam ne; secondary

al kyl am nesnpaaid Aavidighet lepktonealkardil ehideydtamitnee is ejyalbpubabie ig the
di i sopropyl am ne, di butyl am ne, diisobutylamne, di-s ec-butylamne, di-t-

but yl ami rigtesgnpamtepition. ndVlangof sk pHeanmd amidetrempoyids ofifsemwader il ani ne,
25 di,nonyl am ne,_4j decyl am ne, hyl et hyl am ne, , t hypr Qpyl am pe,

met h ﬁsowﬁswpﬁf Wg}Y%gmPsmﬁﬁﬁﬁﬁ%cqnvﬁé}trﬁnﬁlyswﬁﬁw%ﬁn é),reﬁeéﬁﬁkﬂ -sec -
but yl am ng, et hyl -t - but m ne net hyl anylam n e, nethylisoanyl anm ne,

et hyl propl‘;'l g%%n‘gf?/eag’ty ayvlailpélggl%tgpyl amne , ethyl butyl am ne,

et hyl i sobut yl g : - = ] = 1= ut ) . ethylisoa
vl A ne. 30 s e e o bt L MR ing Y

al kyl am ngikasbidinase, 2 ﬁmy@@ﬁﬂfulaany@mxgldmm&wr@ﬁém ahfliaPEsRP! e,
tributylamne, tripentylamne, dinethylethylamne, nethyldiethylamne, and
nmet hyl di pr opyEaainmpdes &kdngpdlks] amihbe irsdlide pranmaryeslkiyhhirs @tchagsol am ne, N

15 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-
methylpentane, heptylamine, octylamine, nonylamine, decylamine,

20  undecylamine, dodecylamine, tridecylamine, tetradecylamine,
pentadecylamine, hexadecylamine, heptadecylamine, and octadecylamine;
secondary alkylamines such as dimethylamine, diethylamine, dipropylamine,
diisopropylamine, dibutylamine, diisobutylamine, di-sec-butylamine, di-t-
butylamine, dipentylamine, dihexylamine, diheptylamine, dioctylamine,

25  dinonylamine, didecylamine, methylethylamine, methypropylamine,
methylisopropylamine, methylbutylamine, methylisobutylamine, methyl-sec-
butylamine, methyl-t-butylamine, methylamylamine, methylisoamylamine,
ethylpropylamine, ethylisopropylamine, ethylbutylamine, ethylisobutylamine,
ethyl-sec-butylamine, ethyl-t-butylamine, ethylisoamylamine,

30  propylbutylamine, and propylisobutylamine; and tertiary alkylamines such as



" met hyl et hanol am ne, N-ethyl et hanol am ne, N-propyl ethanolamne, N 5
. butyl ethanol am ne, diethanol am ne, isopropanolamne, N .

.met hyl i sopropanol am ne, N-ethylisopropanol am ne, N propylisopropanol am ne,
2- am nopropane-|-ol, N-nethyl-2-am nopropane-1-ol, Nethyl-2-
am nopropane-1-ol, 1-am nopropane-3-o0l, N-nethyl-I-am nopropane-3-ol, N
ethyl - 1-@ihBtHy12RaNe - t3ichylain e BEABYSANEMInG)] tributylamine, tripentylamine,
N- net hyl - | - amg{r?gbut ane- 2- 0{, 10 N e?hy‘lﬁj{ll - am nobut gne- 2-0l, penty
2- am nobutiarethilathylavhime! hydth@tdiethydbmtiagerld methyldipropylamine.
N-et hyl - 2- am nobut ane-| - ol , 3-am nobutane-1-ol, N nmethyl-3-am nobutane-
1-ol, N- et hyl EzamplerotfithgraikpnolamineannecludateshandaoiineNNret hyl - 1- |
am nobut ane-4-o0l, N-ethyl-l-am nobutane-4-0|, 1-am no-2-nethyl propane-2-ol,
2- ani no- ﬂﬁﬂ%ﬂ?‘i%@&%’i‘}é@q’lﬁe?ﬂ]ﬂe ﬁ%@ﬁgﬁp&n@:mayletbaaﬂawm, X5 |
et hykpent ane-d-ol, 2-am,nohexane-l-ol,  3-am nohept gne-4-ol, 1-am nooetane-
2-ol, |55- a%nﬁ% geg(}:ll?gﬂlea}ﬁl-n& ?‘#BEH?%&%@?BE%%‘WE?W% ~ani nopr opane- 1, 3- di ol ,
tris(oxy )ant. g ’ : am = 3x,C 3-d] ane-
11 SO RN ABATRIIRAR, NckndhelfL00RARANG, SNabroptd A BRRR RN
et hyl eneCE-aﬁiiﬁeprd?)raQEyi-@DQ@rﬁéﬁh@@-%amﬁﬂ)ﬂrbgﬂﬁéhydl?l@@ﬂ}@'lﬂzﬂe ,
et ranet hyl enedi am ne, 1, 3-di am nobut ane, , 3 - diam nobutane
pent amet lyherpdopanerd;ol, P-adnitiopropemediodiNanethydxlaartihypepade 8ol eN-
hept anet hyl enedi am ne, octanet hyl enedi amin e, nonanet hyl enedi am ne ,
N- et hy| ethyl-éraginopirerana3tol, tHamsimoh utareyPohelimathyd-1-aminobutane-2-ol,
tri hyl et hyl enedi am ne, N-ethyl et hyl enedi am ne, 25 )
N, N- dPet @1@@5}5&71-@%@10 hEgre-2-al; Zenppiobbtaneshod Nrinathyl-2-aminobutane-1-
1,2,3-tri gm ropane. hydrazing, tri - am_nqe I ' tetra
(arm nomet Py e R rR ob b B Hople etk nghae: Lol eyt aRet-aetignphtane-

tetraet hy. ) M _06inobReR2ELNY]. ﬂr% € I gt hyl enedeca
Exanpl esylo ’?ﬁg% rg%}flg% he gtggpiogﬁlgggl? nc Ed%oh%%é}%g% n, N 30
met hy 1hy drfobaih e 4-dY RLeHyINos QY3 it BE- 4-o12 A th - gl Mbg;a%yé-arﬁ ne. 6
Exanpl es of the cyclic am nes include pyrrole, 2-methylpyrrole, 3-
met hyl pyr2-aténo-2-mietlyylpyspanies]1-o3- Bainpyénane-4-3l, 3-aimigs-ay| pyrrole, 2, 4-
dinme thylpyrrole, 3,4-dinmethylpyrrole, 2,3,4-trinmethylpyrrole, 2,3,5-

15 ~ methylpentane-1-ol, 2-aminohexane-1-ol, 3-aminoheptane-4-o0l, 1-aminooctane-

2-ol, 5-aminooctane-4-ol, 1-aminopropane-2,3-diol, 2-aminopropane-1,3-diol,
tris(oxymethyl)aminomethane, 1,2-diaminopropane-3-ol, 1,3-diaminopropane-
2-ol, and 2-(2-aminoethoxy)ethanol.
Examples of the polyamines include ethylenediamine, propylenediamine,
20 trimethylenediamine, tetramethylenediamine, 1,3-diaminobutane, 2,3-
diaminobutane, pentamethylenediamine, 2,4-diaminopentane,
hexamethylenediamine, heptamethylenediamine, octamethylenediamine,
nonamethylenediamine, N-methylethylenediamine, N,N-
dimethylethylenediamine, trimethylethylenediamine, N-ethylethylenediamine,
25  N,N-diethylethylenediamine, triethylethylenediamine, 1,2,3-triaminopropane,
hydrazine, tris(2-aminoethyl)amine, tetra(aminomethyl)methane,
diethylenetriamine, triethylenetetramine, tetraethylenepentamine,
heptaethyleneoctamine, and nonaethylenedecamine.
Examples of the hydroxylamine compounds include hydroxylamine, N-

30  methylhydroxylamine, N-ethylhydroxylamine, and N,N-diethylhydroxylamine.



trimethyl pyrrole, 2-pyrroline, 3-pyrroline, pyrrolidine,

~2-nmethyl pyrrolidine, 3 5 nethyl pyrrolidine, pyrazole, imdazole,
.1,2,3-trizaole, 1,2,3,4-tetrazole, piperidine, 2-pipecoline, 3-pipecoline,
4- pi pecoline, 2,4-lupetidine, 2,6- lupetidine, 3,5-1upetidine, piperazine,
2- met hyl pi perazi ne, 2,5- dinethyl pi perazi ne, 2,6-dinethyl pi perazine, and

nor phol i ne. TheaapldreofabeRgdid ausiabb endlidé Por&SEMethfMSREdIEN3I S NOt
limted to the 10 am nes recited above, and any am ne conpounds are usabl e
wi t hout spewdiflpyrrold, i#i-¢thtyiloyrroleh 8-ethiv iy reaep?Badisn ety linerroked, 4i ngly or in
conmbinatign of two or nore. OF the am ne conpounds recited above,

pr ef er r edligreshippymyelansd dedimedhiinyanelae 2, Sopt-triymethy yrrelat $13:m ne,

et hanol ai ne, ,N- et hyl et hano].am ne, 5 N- et hyl et hapol am pe, ., |

G ot hanol BRIV PG e SHOR e Re PETIARen P RO ey SR RBIRyrolidine, 3-

i ani . I di am ne,,; b i.am i.ethyl triam ne,
o per o BTGy BlARY, FrEs: E?1[1‘%@@5&#%5%?—3@%%@2&&%‘% el esant |
i i 1S Lfd Ly o1 s g 1S G Woth a m xture o
e ol karap ifitie, SATCLLAIER, Mol e B Bind s PRGN 2 T

wat er - SO|1ui§éﬂdﬁfe9@[B-ﬁxp$&iddﬁ@,tpip@@ﬂﬁb?ﬁ-ﬁé&zﬂﬁbeﬁbﬁhé{dﬁjﬂ her solvents such
as ethylene glycol, ethylene glycol nonoethyl ether, ethylene glycol

nonobut yldietehbylpipéretzind, &)@ dihy cloflpiparasimet Axd reédpdrolindi et hyl ene gl ycol
monoet hyl ether, diethylene glycol nonobutyl ether, propylene gl ycol
nonoret hyl ethes ?npngsgm@ﬁenal ysable Dethmpesseny ineariten ispragimited tgltheol
m)nog{ityl et her, di rg yl ene, gl ycol, nononet hyl et herI di propyl ene gl ycol
nono hylané’trﬁérr?(”ﬂ?‘gf“ g‘{/‘?’&ﬂél My aghne copmyngs age pspblegwthept specificy col )
di met hyl et her. and di propyl ene gl ycol i met hyl. ef her, amde solvents suc
as for %M‘H@%noﬂg‘ﬁmf‘ﬁ%w%@&s 'aﬁen%%ﬁﬁ#‘i Yelnt %@@@E@F‘f r¥eni de,
di et hyl f QR de, acetam de, 30 nononet hyl acetani de, di nethyl acetam de,
nmonoet hyl acefam de, 7 diethyl acetani de, N-netylpyrrolidone and

N- et hyl pyrr ol Ogigeamahé ehabosAlY eédited ShRR, BSefeBidViredhetiiabhmigbhy! |
al cohol , isopropanol, ethylene glycol and propylene glycol; sulfoxide
sol vent s eshylanzainedprotyiyinisell butylarine ethandagihy eNtdethylethanolamine,
15  N-ethylethanolamine, diethanolamine, isopropanolamine, 2-(2-
aminoethoxy)ethanol, ethylenediamine, propylenediamine, butylenediamine,
diethylenetriamine, piperazine, and morpholine.
The organic solvent usable in the present invention is not specifically
limited as far as miscible with a mixture of the alkanol amide compound and
20  the amine compound, and preferably a water-soluble organic solvent.
Examples thereof include ether solvents such as ethylene glycol, ethylene glycol
monoethyl ether, ethylene glycol monobutyl ether, diethylene glycol
monomethyl ether, diethylene glycol monoethyl ether, diethylene glycol
monobutyl ether, propylene glycol monomethyl ether, propylene glycol
25 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, monomethylformamide,
dimethylformamide, monoethylformamide, diethylformamide, acetamide,

30  monomethylacetamide, dimethylacetamide, monoethylacetamide,



" such as dinethyl sulfone, diethyl sulfone, bis(2-hydroxy) sulfone and 5
_tetramet hyl ene' sul fone; i m dazolidi none sol vents such as 1, 3-di net hyl - 2-
~.imidazolidinone, 1, 3- die thyl-2-im dazolidinone and 1, 3-dii sopropyl - 2-

i m dazol i di none; and | actone solvents such as y-butyrol actone and 8-

val erol actone. O the above solvents, preferred are dinmethyl sulfoxide, NN

10 di me #iwthiRiceparh R, NNt gREEIYd G RNLesh i fRLIMMbRY Y 1ebhSlad8vents

di et hyl ene gl ycol nononet hyl ether, diethylene glycol nonobutyl ether,

di propy| eneh gk ywathyl atwoboktethy] elcbleol, txograhqridpyitsiengglyeol ambnobut yl
ether. The photoresist stri [:pi ng conposition of the present invention may

further BoMEeRe glycakisiuliosideomloentaganh asgimeshubsulfsrdes sulfaslesedvents
Phosphont EeuaR 4 Rt ¥y UG Fe iFtHEL BORBh G e IRERRY CHGR 28 aci de. such as
hyl Lam i.c..aci .qi_hyd t hyl i.ne,,.nitrilotriacetic
ot 8 o R e AR ol b R TN P K i b -ma}lesd_su?h
bi Wl : y PhWGI 3y pyri di nedi ol ;
i e woridilidl i AR IR DK Brol ROERAE LRECH S B L DY e e

al cohol sifiddyoldirsddiahdl 1aattsheXdlvdmb sudh QEBLh G yRYdERRs aapounds such as
phenol, cresol, xylenol, pyrocatechol, resorcinol, hydroquinone,

pyr ogal | vhlerdla2tohebenzenetriol, salicyl alcohol, p-hydroxybenzyl alcohol,
o- hydroxybenzyl al cohol, p- hydroxyphenetyl al cohol, p-am nophenol,
m am nophenolOf the gkowe shbiestts, stfeb:md]@r%dnn@ih)dIsplfpxh{;dﬂ\bk{rbenz0| c acid,

' . : N b ; id. 2 5. dihydroxyb X
i R Ao R AsRidss N Nt s SRk e Ay b5 o e R e TG
id. Th be,. al one or in,c i.nati pn of ,two oOr re.
o o PPREHPAE RGBS 0BRGP B3 BBl o™

hol i i i i t. e mxing ratio

Coer ght PPomTPEthd PRl Bl T mod D FHEBEE: o 50, pref o abl y
0.005 to 20 Masgthadrdshe ARippenE BempbEition BTehe Presetit iabbRflonthay he am ne

conpound in the photoresist stripping conpositionis 2 to 99.99%
further contain an anti-corrosion agent. Examples thereof include phosphoric

15  acid compounds such as 1,2-propanediaminetetramethylene phosphonic acid
and hydroxyethane phosphonic acid; caboxylic acids such as
ethylenediaminetetraacetic acid, dihydroxyethylglycine, nitrilotriacetic acid,
oxalic acid, citric acid, malic acid and tartaric acid; amines such as bipyridine,
tetraphenylporphyrin, phenanthroline and 2,3-pyridinediol; oxime compounds

20  such as dimethylglyoxime and diphenylglyoxime; sugar alcohols such as
sorbitol and xylitol; aromatic hydroxy compounds such as phenol, cresol,
xylenol, pyrocatechol, resorcinol, hydroquinone, pyrogallol, 1,2,4-benzenetriol,
salicyl alcohol, p-hydroxybenzyl alcohol, o-hydroxybenzyl alcohol, p-
hydroxyphenetyl alcohol, p-aminophenol, m-aminophenol, diaminophenol,

25 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.

These compounds may be used alone or in combination of two or more.
Preferred anti-corrosion agent is the aromatic hydroxy compound, and catechol

30  is more preferred in view of its low cost.



" by weight, preferably 5 to 95% by wei ght. 5 The use of the organic sol vent
.is not strictly limted. The concentration thereof can be determ ned
.dependi ng on the viscosity and specific gravity of the photoresist
stripping conposition and the conditions of etching process and ashing
process. If used, the concentration thereof may be up to 90% by wei ght of
t he phot or esiFhe siikimPratio cOBRMS rhiioNof tHe dikensHdid®BoREBUAY 1£0.0008
anti-corrosion agent 1s not specifically limted, and preferably 30% by
wei ght ortol ks prefenalelydd. 608 taBDbhatsdwhytheeingiie (@mpbcﬁaﬁi ofThd ¢ cphttadionsi st
stripping conposition. The photoresist stripping conposition may further
cont ai n Vttee anfine coapiiuridm thrphetovésisasterpring compopiiarf ischitd 991998 t ed

d det rm ned 5 dependi ng on_the etching conditions and ashing
2gndimtaiyo ePéEtfPX/ab Yﬁ-’eto °tbiyg‘ﬁe]§hl§unt of water is 50% by weight or
less of the tores t Sstri osi ti The in ani c substrate
usabl 8 in thgf %‘f‘ 8§%ﬁ %95%108391%&99 nﬁ%%tém%& imited. g[ﬁ’% ‘ﬁﬂ%ﬁ’% r??’IOincon
Pol YSi! | GoBre AU RIS BTRL LS 'dnoeﬂe%géa@ ind 8068 Bl iy el 110
material may Inc sem conduc werin erl ¥ Con Coxi de,

silicon RHOtbARistGERPPPing MB@éltﬁH M@th@édﬁﬂlﬂﬁﬁh o@b%ﬂé"ﬁk@éegmﬁd
titanium titaniumtungsten, titaniumnitride, tungsten, tantalum

t ant al umashing praess ¢ hifarsedmnthe borawntiratig tiesrecfimayi himupltd 09% by weight
indiumtin-oxide (1TO; and conpound sem conductors such as

gal i um alfsf/bﬁm&lot@ﬁsgﬁélstnlnm%mmﬂmgnand i ndi um phosphorus. In the
production method of a sem conductor elenent of the present invention, an
i nor 8ni ¢ subkke a@@lti@l OGN 6l thhapEgerigsion agerhiguatispecifisaly 11fnilltﬁf41,f or

h t f d
oo oot B EPRLSARALRSTBRE Bty SO iRt Bge b ™
portions Bfe pﬁ? %mté%‘ltlbﬁgnsipdlﬂg&lh is etch_ed. using the pfatter_ned

phot or esi st m as a he remai ni ng photoresist filmis

oLt by | e BB gRgS! syl e ORan {0 e Al
phot or esisslidities iatusunt of water is not specifically limited and may be determined
15 depending on the etching conditions and ashing conditions. Preferably, the
addition amount of water is 50% by weight or less of the photoresist stripping
composition.
The inorganic substrate usable in the present invention may include
silicon, amorphous silicon, polysilicon, and glass substrate for liquid crystal
20 display. The wiring material may include semiconductor wiring materials
such as silicon oxide, silicon nitride, copper, copper alloys, aluminum,
aluminum alloys, titanium, titanium-tungsten, titanium nitride, tungsten,
tantalum, tantalum compounds, chromium, chromium oxide, chromium alloys,
indium-tin-oxide (ITO); and compound semiconductors such as gallium-arsenic,
25  gallium-phosphorus and indium-phosphorus.
In the production method of a semiconductor element of the present
invention, an inorganic substrate is provided thereon with a conductive thin
film for circuits, which is then coated with a photoresist composition. The

formed photoresist film is patterned by exposure to light. The non-masked

30  portions of the conductive thin film is etched using the patterned photoresist



‘ remaining after the ashing treatnment can be also renmoved by the photoresi st
5 stripping conposition. The ashing treatnent referred to hereinis a
“.resist repoving method in which a photoresist made of an organic pol yner
is vaporized to CO and Q02 by conbustion in oxygen plasma. The renoval of
t he remai ni ng photoresist filmand photoresist residue by the photoresist

stri ppi Nfik@ARASEsRN ThehhehdF&E8IHink PHIBSIR IFANCA i caUy the 10
contacting the inorganic substrate having the remaining photoresist film
and phot oplesgtbsdsistestirippéngicoinpoligigphmieatBoicdtabdbivei pafteg thoapdshgthe at a
tenperature wusually fromordinary tenperature to 150'C. To prevent the
mat er i al sAFORE teeatmasHduey be eanploradsifdesirelei Mhe athoteresist residueont act i ng

ti i s . fera carried out at a tenperature as | ow as possible.
By Usi ng HRAPENBAGes LY AShins fepBiRGt ComBBaIE: Bmered b (Bt BsarECPAveNt | on

R ke 4 e s nti ¢
| ow 1 npe i€ O BERHaR, R BER R Sl BTk aR0s At oper at i on
' ' : : | ] ' of | : ting time is
or of or bl 0 0 p e GRCRRta wARP. ] BANGRSRl TS e e B, 7 i ng

conposi t i giporiAd torOOIAN CO,AY edlbhstRsEiNBXySh pRARA thereon circuits may
be rinsed with an organic sol vent such as alcohol or water, w thout

speci fic |imTheiremovahef firees:emdinimy phoicnsist il mhendphetoredst idvidwe By det ai |
with reference to the follow ng exanples. However, it should be noted that
t he scopeth@fphﬁ@reséﬁtesfréimpimglO@npbﬁihiomof_rtdite Hrea¢ntegiventiphes taitiedhbngby
Cerm d0ndfengRetiuy Hib indrmabia SsbraP e B thoF AL E RHOLOR SR oung 1 ng 5
by A A PR S B TS B e
A LY A e e (BT G E IR (e
film3 amérﬁibéﬁdkhdtfﬁ Bidnidnia ff)i‘ﬂlrﬁ%iﬂ%aﬁt@kgd,lﬁlef éH_nttQ@c'iné BpoRdigsisParrier
metal s. EXAVPLES 1-12 AND COVPARATI VE EXAMPLES 1-3 The  sem conduct or device
havi ng t Ipreferabht caresidoet @isa stvaporaturéiag.low assossible. By using the
15  photoresist stripping composition of the present invention, the remaining
photoresist film and photoresist residue can be removed at low temperatures,
particularly, at 70°C or lower. The contacting operation is carried out by spray,
application or immersion. The contacting time is preferably 0.5 to 60 min.
After removal using the photoresist stripping composition, the inorganic
20  substrate having formed thereon circuits may be rinsed with an organic solvent
such as alcohol or water, without specific limitation.
The present invention will be described in more detail with reference to
the following examples. However, it should be noted that the scope of the
present invention is not limited to the following examples.
25 In Fig. 1, is shown a partial cross-sectional view of a semiconductor device
that is obtained by forming Al-alloy (Al-Cu) wiring 5 by dry etching using a
photoresist film as a mask, and then, ashing by oxygen plasma. An oxide film
2 is formed on a silicon substrate 1, and the Al-alloy film 5 serving as wiring is

formed on the oxide film 2. On the sidewalls of the Al-alloy film 5, a resist

30 residue 7 remains. A titanium film 3 and titanium nitride films 4, 6 are

10



I nmersed in the photoresist stripping conposition having each chem cal 5
conposition shown in Tables 1-4 in a predeterm ned period of tinme, rinsed
with a super pure water, dried, and then observed under a scanning

el ectron mcroscope (SEM. The renoval of the renaining photoresist film
and resist residue, and the corrosion of the alumnum (C) wiring were

eval uat edurthiee foresd ht badfier shsteis. i n Table 1-4. In the foll owm ng exanpl es
and conparative 10 exanples, the results of SEM observati on was eval uat ed

accor di ngXAMMeES flellIPANDCOMPARATIRGBEXAMPAES0Ap!l et el y renoved. B:

Al nost conpletely renoved. 15 C Partially remained unrenoved. D: Al npost
al | remai ned Thr famigeaductosdeyidedravang Kbe ¢esisbrdsidueas shomanindtig. Bwaal nost
no corrosi on was .observed. 20 C. Crater-like .or .pit-like corrosion was
D Dsery e e 8 B et PP e AP O BB ViR ST GRS Al - o
| ayer r e E)(f_ LES A, . . . .

Ki nde? h‘g‘;&]‘g]lng? Elgno %%%‘gﬁg g:tahlino I\ézZm ngé%g?‘%gﬁi%ﬁﬁe:dagﬁxﬁ%d 8%Hé%entr%%§eidownltb W %

70 78 78 algupeNptaBalhatdn] ded A6 tIMi\bhddetll MedReMaARRanfRESRERBRI ON (W % 3
55 8 11 Organic sol vent

microscope (SEM). The removal of the remaining photoresist film and resist
residue, and the corrosion of the aluminum (Cl) wiring were evaluated. The
results are shown in Table 1-4. In the following examples and comparative
10  examples, the results of SEM observation was evaluated according to the
following ratings.
Removal
A: Completely removed.
B: Almost completely removed.
15 C: Partially remained unremoved.
D: Almost all remained unremoved.
Corrosion
A: No corrosion was observed.
B: Almost no corrosion was observed.
20 C: Crater-like or pit-like corrosion was observed.
D: Whole surface of aluminum wiring was roughened, and Al-Cu layer

was recessed.

Table 1
EXAMPLES
1 2 3 4
Amine
kind ethanol ethanol ethanol ethanol
amine amine amine amine
concentration (wt %) 70 78 78 75
Alkanol amide
kind* MLAD MLAD MLFD MLAD
concentration (wt %) 3 5 5 8

11



* DMBO--- kind* concentration (w 9% 27--- Anti-corrosion agent

~ -catechol cat echol catechol kind concentration (W 9% -555 H20 -121212
.concentration (w 9% Stripping conditions 55555555 tenperature (C) tine
(m n) 10335 Strippi ngAAAA Corr osi onAAAA Note: MAD = N-net hyl ol acetam de
MLFD = N-net hyl ol formam de DMSO = di net hyl sul f oxi de Table 2 EXAMPLES 5678
Ami ne kiQ@ugamiaselvenhanol et hyl eneN- net hyl ami neani nedi ani neet hanol ani ne
concent r atkind* (W 9% 75655078 BM@Wol am de ki nd* HEADM_ADM_ADM_AD

concent r atchabedtrhtidh 8@ 36)Or ganigy sol vent —ki nd* - DGBEDGBE- -
Anti-corrosion agent

kind - catechol  catechol catechol

concentration (wt %) - 5 5 5
H,0O

concentration (wt %) - 12 12 12
Stripping conditions

temperature (°C) 55 55 55 55

time (min) 10 3 3 5
Stripping A A A A
Corrosion A A A A

Note: MLAD = N-methylol acetamide
MLFD = N-methylol formamide
DMSO = dimethylsulfoxide

Table 2
EXAMPLES
5 6 7 8

Amine

kind ethanol ethanol  ethylene N-methyl

amine amine diamine ethanolamine

concentration (wt %) 75 65 50 78
Alkanol amide

kind* HEAD MLAD MLAD MLAD

concentration (wt %) 8 5 5 5
Organic solvent

kind* - DGBE DGBE

concentration (wt %) - 15 30 -
Anti-corrosion agent

kind catechol  catechol EDTA catechol

concentration (wt %) 5 3 3 5
H,0

concentration (wt %) 12 12 12 12
Stripping conditions

temperature (°C) 55 55 50 55

time (min) 5 5 3 10
Stripping A A A A
Corrosion A A A A

5 Note: HEAD = N-(1-hydroxyethyl) acetamide
MLAD = N-methylol acetamide
DGBE = diethylene glycol monobutyl ether

12



contentration (wm 9% -1530- Anti-corrosion agent

. ki ndcat echol cat echol EDTAcat echol concentration (w 9% 5335 H20 concentrati on

(Wt 9 12121212 Stripping conditions tenperature (C)55555055 tinme (mn)55310

Stri ppi ngAAAA Corrosi onAAAA 5 Note: HEAD = N-(1-hydroxyethyl) acetam de
MLAD = N-net hyl ol acetam de DGBE = di et hyl ene gl ycol nonobutyl ether 12
EDTA = et hyl epeaitpsidiRy RhedRGRIncteRaheetiahtia 3 EXAMPLES 9101112 Ami ne

ki ndet hanol et hanol et hanol et hanol am neam neam neam ne concentration (w
9% 65407365 Al kanol am de ki nd* M_LADHEADHEADHEAD concentration (wt 9% 55105
Organi ¢ sol vent ki nd* DMSODGBE- DMQIC geo centration (wt 9% 1540-15
Anti-corrosi on agent ki ndcatechol cag echol cat echol cat echol

EXAMPLES
9 10 11 12
Amine
kind ethanol ethanol ethanol ethanol
amine amine amine amine
concentration (wt %) 65 40 73 65
Alkanol amide
kind* MLAD HEAD HEAD HEAD
concentration (wt %) 5 5 10 5
Organic solvent
kind* DMSO DGBE - DMAC
concentration (wt %) 15 40 - 15
Anti-corrosion agent
kind catechol  catechol catechol catechol
concentration (wt %) 3 3 5 3
H,0
concentration (wt %) 12 12 12 12
Stripping conditions
temperature (°C) 55 55 55 55
time (min) 5 10 5 10
Stripping A A A A
Corrosion A A A A
Note: MLAD = N-methylol acetamide
HEAD = N-(1-hydroxyethyl) acetamide
5 DMSO = dimethylsulfoxide
DGBE = diethylene glycol monobutyl ether
DMAC = dimethyl acetamide
Table 4
— COMPARATIVE EXAMPLES
1 2 3 4
Amine
kind ethanol ethanol ethanol N-methyl
amine amine amine ethanolamine
concentration (wt %) 70 78 65 78
Alkanol amide
kind* - - - -

concentration (wt %) - - - -
Organic solvent

13



' contentration (w 9% 3353 H20 concentration (W 9% 12121212 Stri ppi ng
~conditions tenperature (C)55555555 tine (m n)510510 Strippi ngAAAA

. Corrosi onAAAA Note: M.AD = N-nethyl ol acetam de HEAD = N-(1-hydroxyethyl)
acetam de 5 DMSO = di net hyl sul f oxi de DGBE = di et hyl ene gl ycol nonobutyl
ether DMAC = dinmethyl acetanide Table 4 COVPARATIVE EXAMPLES 1 2 3 4 Am ne
ki nd et harkdnd&t hanol et hanol RM@Ohyl anine ani RSB ne et hanol ani ne
concent r atdoaperftentith (W@ %8 65 78) Al kanolk am de klmd* - - - - concentration
(WM % -Antrcorrédiganigensol vent 13 ki nd* DMSO- DGBE- concentration (w

% 30- 15- Aptj-corrosion agent -catechgheatiptholGat@enol kifidckgincentration

(W 9 - 533, ncentration (wt %) - 5 3 5

H,0

concentration (wt %) - 17 17 17
Stripping conditions

temperature (°C) 55 55 55 55

time (min) 10 3 5 10
Stripping C B C D
Corrosion A B B A
Note: DMSO = dimethylsulfoxide

DGBE = diethylene glycol monobutyl ether
Ind al Applicabilit
5 By using the photoresist stripping composition of the present invention,

the resist residue remaining after dry etching using a reactive gas and ashing

can be quite easily removed without corroding the wiring material, etc.

14




' H2O - 171717 concentration (w 9% Stripping conditions 55555555 tenperature

(O time (mn)103510 Strippi ngCBCD Corrosi onABBA Note: DMSO =

.di met hyl sul f oxi de DGBE = di et hyl ene gl ycol nonobutyl ether Industri al
Applicability 5 By using the photoresist stripping conmposition of the
present invention, the resist residue remaining after dry etching using a
reactive gas and ashing can be qui tg.gassly renoved w t hout corroding the
wiring mterial, etc. 14 5 CLAIMS 1. A photoresist stripping conposition
conpri si bg an phdtoeesisingoippdngieompabiticeasimprieing kaaodinamrd o onadpnrhd
sel ected fromtheajgixroup consi sting of: conpounds represented by Fornula I:
0 R3 R1- & Magt ope @lkangiamidgneonenorrl s¢lectieddromehe sxpip cogsisting of:
hydr oxyal kyl group, .al kenyl group,, aryl _group, or amno group; R2 is
hydr ogen, al EWPQPB%FePﬁP&Pﬁ%ﬁaﬁ’X?‘PTWﬁ aryl group, or allyl group; R3
I's hydrogen, al kyl group or hydroxyal kyl group; with the proviso that Rl
and R2 togetRer w the am de |inkage may forma ring 10 structure when

R1 and R%fa_r%_bﬁt_hlgl_ gr oups; (ﬂol yners of the conpounds of Formula |
wherein IS a eﬁyl group; and “‘conpounds represented by Fornula I1:

1k
5 R’
wherein R! is hydrogen, alkyl group, hydroxyalkyl group, alkenyl group, aryl
group, or amino group; R2 is hydrogen, alkyl group, hydroxyalkyl group, aryl
group, or allyl group; R3 is hydrogen, alkyl group or hydroxyalkyl group; with
the proviso that R! and R? together with the amide linkage may form a ring
10  structure when R! and R? are both alkyl groups;

polymers of the compounds of Formula I wherein R! is alkenyl group; and

compounds represented by Formula II:

Py or
HO—C—N—C—N—C—OH (ID
H Iltz ll%z H
wherein R2? is hydrogen, alkyl group, hydroxyalkyl group, aryl group, or allyl
15 group; R3 is hydrogen, alkyl group or hydroxyalkyl group; and X is O or S.
2. The photoresist stripping composition according to Claim 1, wherein R3 of
Formula I or II is hydrogen or methyl group.
3.  The photoresist stripping composition according to Claim 1 or 2, wherein
the alkanol amide compound is N-methylol acetamide, N-methylol formamide,
20  N-(1-hydroxyethyl) acetamide, N-(1-hydroxyethyl) formamide, N-methylol urea,
N,N’-dimethylol urea, N-methylol acrylamide, or N-methylol methacrylamide.
4. The photoresist stripping composition according to any one of Claims 1 to
3, wherein the amine compound is an alkylamine, an alkanolamine, a
polyamine, a hydroxylamine compound or a cyclic amine.

25 5. The photoresist stripping composition according to any one of Claims 1 to

4, further comprising an organic solvent.
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"RBXR3 I Il HO i-NCNCOH (Il) R2 R Hwherein R2 i s hydrogen,

_al kyl group, hydroxyal kyl group, aryl group, or allyl 15 group; R3 is

. hydrogen, al kyl group or hydroxyal kyl group; and Xis 0 or S. 2. The

phot oresi st stripping conmposition according to Claim1, wherein R3 of
Formula | or Il is hydrogen or nethyl group. 3. The photoresist stripping
conposi tgon The Phditoesisd stHipbiAglcompasitioheicebriing e aalykaeaf Claime Icwmound
is Nnethylol acetam de, N-nethylol formam de, 20 N (1-hydroxyethyl)

acet ami d, fuktiel- doyaiposipet 1y htifarnemdmegent.met hyl ol urea, N, N -di net hyl ol
urea, N-nethylol acrylamde, or N-nethylol nethacrylamde. 4. The
phot or esTst $heiphsteugsissHsBEPINHerAPeBF AR Mgceisling §o SAeinp 6, Wherpin the o 3
wherein the am ne con‘gﬁund i S_an ‘fal EX" amn ne. .an a kanol am ne, a pol yam ne,
a hydr o3P UFORPSIBhRBYRHISH? AT PYRIE AY AR ECOBROWId 1o “hhot or esi st st ri ppi ng

orgatt o APPSR ERNAE Ay P Rclitas b U P IRATRLI 12

any one ghtilhsid¥orlak@nt @ cakédHoler conprising an anti-corrosion agent. 7.
The photoresist stripping conposition according to Caim6, wherein the

anti - cor9.0si The adpndrdsistanrippanmpédmpdsitivaxaccoaling todnyond. of leiypbd far esi st
stripping conposition according to Claim?7, wherein the anti-corrosion
agent i s8clurtdrotomrisifigewpteat or esi st stri ppi ng conposition according to
any one of Clainms 1 to 8, further conprising water. 10. A nethod fo
produci n§-a ééneelmdf@étp@pdwmwm@@nﬁupwﬁgem%mscpaﬁsm%pg thestens ofoat i ng
a photoresi st .conpositipn ont.o a wiri.ng thin filmformed on an .inaorganic
subal ot o1 o PGPRT R EshBBaEEHS: Syiphnitiin ot ey B ShE g RRRBPL R 1 | m
by exposigah Bic duitratB 9o TR SRR reHR AIRPTENE Lo foOrm a photoresi st

pattern;
(2) patterning the photoresist film by exposure to light and subsequent

development to form a photoresist pattern;
(3) etching non-masked portions of the wiring thin film using the
15 photoresist pattern as a mask to obtain the inorganic substrate having formed
thereon fine circuits; and

(4) removing the remaining photoresist pattern by contacting the
inorganic substrate having formed thereon fine circuits with the photoresist
stripping composition as defined in any one of Claims 1 to 9 at a temperature

20 from ordinary temperature to 150°C.
11. A method for producing a semiconductor element, comprising the steps of:

(1) coating a photoresist composition onto a wiring thin film formed on an
inorganic substrate to form a photoresist film;

(2) patterning the photoresist film by exposure to light and subsequent

25  development to form a photoresist pattern;

(3) etching non-masked portions of the wiring thin film using the
photoresist pattern as a mask to obtain the inorganic substrate having formed
thereon fine circuits;

'(4) subjecting the inorganic substrate having formed thereon fine circuits

30 to ashing treatment; and

16



* (3)'etching non-masked portions of the wiring thin filmusing the 15

, photoresist pattern as a mask to obtain the inorganic substrate having
.fornmed thereon fine circuits; and (4) renoving the renmaini ng phot or esi st
pattern by contacting the inorganic substrate having formed thereon fine
circuits with the photoresist stripping conposition as defined in any one
of dains 1 ¥ RbviagitBeRerinify pR&tolsn8 PatdbNaby chetieéindithee t o 150C.
11. A method for producing a sem conductor el enent, conprising the steps
of : (1) immghnigswbgthatiedhes is sulsjeofedstiot 4 shuin g ttem t mewnit v itly thaiphofiremsist or med
on an inorganic substrate to forma photoresist filny (2) patterning the
phot or ess&upPpingrmopypaskos asdefimediigrmyaere elblrameehto 9 24 ad@pepeyshvret t o
forma photoresist pattern, éS) % g@ing non- nasked portions of the wiring
thin fil FO¥CHENEEE teperauasited éa tern as a mask to obtain the inorganic
substyate having forned thereon fine circuits; (4) subjecting the
inord%nic substrate having forned thereon fine circuits 30 to ashing
treatment; and 16 (5) renoving the remaini ng photoresist pattern by
contacting the inorganic substrate that is subjected to ashing treatnent
wi th the photoresist stripping conposition as defined in any one of O ains
1to 9 at a tenperature fromordinary tenperature to 150'C. 5 1 17
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