;e3e{VWxt".6TVUZor w LIQUI D COWGCSI TI QN FOR. REMOVI NG A PHOTORESI ST

. BACKGROUND OF THE I NVENTION 1. Field of the Invention Photoresists which
are used in the application of |ithography have been utilm M A fngle
range of areas, which are, for exanple, integrated circui m,ﬁ Wﬂ”’ﬂmu and
LSI, display apparatuses such as LCD and EL devices, printed gigguit board
substrates, mcro-nmachines and DNA chi ps. The present invention relates to
a liquid conmposition for renpoving a photoresist that is used for renoving
t he phot or esi $1QUIMTUMPEOSITION FOR REMOVINGes PO TORHSITESs. 2.
Description of the Related Arts Many types of processes are recently

enpl oyed for produci ng sem conductor devices and |liquid crystal display
apparatuses containing silicon such as polysilicon. Therefore, a liquid
conposi t iBACKGROANND Qdf BHENOYWENELIEINt hat does not corrode 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, ilicon oxide is present. However, renoving the
phot or esi bt fﬁ‘ﬁﬂzp?'ﬁhﬁef%‘{?@&qnat es are subjected to treatments for a |ong

exi st i n an IHTGLETAG WOlRGer Pt B ahe ARBIZELGR Al RYREIE BAYE ¢ o e
il ded..inyth , . F I. ihSt., .al kal i liquid
compos ¢ 158 PRI BRI R Sl MR R r e PP S Pereed "For
| e, .10 : t ., LTD.
ie>s<agp sgl uc;[llgoﬁﬁgs Quér}?gés:] a?ar#aﬁg% ggﬁzgﬁgio%gg%gﬁgysgggﬁ éﬂne%_{%ﬁg% (?oE)(dp de and ]
EKC 265 |devidAR iREE IR BELA SthebiptBlmIGOtIEAIGES dhe DNA chigs® @

sol ution contal ning an al kanol am ne, hydroxyl am ne, catec and water. In
general , THe fres&a0iRee PP aeldted " HOliquRIMbIlYbsRtith FoP @M ing 04t ai ni ng
al kal i ne conpounds are used in the step of renoving a photoresist. Liquid
conposi t ipghwofesistr mvisngsed fot aledi®@4hg tthe Hotdresisit fropntled Buifateif have a
drawback in that the conponents containing netals remaining after the dry
et chi ng cearmots types efroubstratespl et el y. Ami ne sol utions containi ng water

whi ch are proposed to inprove the foregoing drawback has a drawback in that
silicon, %4l diesermtiordobtherRelatedArtys are corroded. Wien 1iquid

conposi tions caontaining hydroxylamne is used, the corrgosion of silicon or
the like is sd\ﬂlanésgwswénpmﬁsq&ataée recenblyt smuplayedolpey erodudieg | i qui d

conposi ti ons cont ai ni ng. hydr oxyl am ne has drgwbacks in that hydroxyl am ne
i s expens%%wowgmgr tdavwgsoeétfﬁlabgn%&rwef |d§fsp§ﬂ8 ARPEL2HEES (HOBGEMNE or r 0si on

ffectivel. | hyd | am i d..in, t. t. SUVVARY OF THE
| NVENTI QYU BHaLanPOPRILaR onf hesglong Batid cBPBRvLPRdAT HymPRRER awbacks

of the | gpick LAk URATRAE LABAT, | Bicd BN AR ABHEH Rl hudld
providing a [iquid conposition for renoving a photoresrs I ch ¢an renove

a phot or §58dssb8Y ESuBSrattURS Whidie a PIRStokQRs R abhife P MOl CSIRprib&Yer
remai ning on the substrate after etching and residues of the photoresist

remai ni NGiliebrt AR SiHDSEHeFhE bt eabiliicoerodBd sasdel N thyR2of lsilidon ckigdort tine
wi t hout corrosion of various types of materials and, in particular, silicon
so that dshprgbemptr. edisweversiremovingithe nthotaresist pfterthedubdtratéds atde resul t
of intensive studies by the present inventors to achieve the object, it was
f ound t hatubgedtedup dreatmperstist foora larg tismooi adtex thieotrentipests vaxdymingi ng an
am ne conpound and an am ne pol ymer could renove residues formed fromthe
phot or esite, thacknessnf ther exide legey exists ymas bicreaginginumbendf exsfishi t s

excel | ent IPd;_opert',es Ttle present invention has been, conpl et ed pased on the
know edge*Rarec nght spligpands JHop ArcHEscarrpiedii tBessosABeon FBF renovi ng

a : . . . " .
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

1 *G00002*



phot oresi st that conprises an am ne conpound and an ami ne polynmer a liquid
., conposition for renoving a phtoresist which conprises an am ne conpound, an
am ne polyner and water. At the sane tinme, the present invention provides a
process for producing a sem conductor device that conprises renoving a
resist froma substrate having silicon with the liquid conposition

descri bed above. BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 shows a
perspective sectional view of a portion of a sem conductor device after the

aski ng t rcgatdiBiig Whidkaxylaetingl as@iméihglcalfdxileasd BKC 265 [saeadonal view
of a portion V\/nere polysilicon is exposed on a test substrate. DESCRI PTI ON

OF THE PREFRREENBADMENTS BKE ARCHNOLOGNhtCan Iitell Jates tsoha:1comrrp03| tion
for renoving a photoresist froma substrate, which is a liquid conposition
conpri si mgntainang ren calkpooladniaed lardramrlm@nml yaatechoThend ewaterl. ofn a

phot oresi st can be nore effectively achieved with a |iquid conposition
conpri si §narRlaihaoegRpELSRIMPESItIaRG der BINgKEE amiojeresist cantainkRe ani ne

pol ymer n the present invept.i o has a ht aver age .nol ecul ar wei ght
of 250 oraigéjléa% eqommrtm Aty Hy U §iPRs trgnwva*r@ B fPhoteResiftai ns and

QQ?EH‘S', n&ﬁ?fﬁ# BT Q@?ﬁ@'v%?%n%’ é:l'f%f?iﬁ ﬁ@gé{&tnﬂ@%ﬁﬁ%@ et 'eﬁés
be aﬁfo?'*at"ﬁ'ecf‘#éﬁvba%}*m el ke o R P R ERENR gk ARPBRE, T ™
aceor dancey i i 1§ ABHGR! cabfhOBePRLNBRLE Sl Sy 5L, or of the

organi c acl ype ar erab peci npl es of e am ne

pol yner 'cBﬁLéiﬁ?né’%)ﬁ@f Mﬁﬂ%@ Iﬂl%PoQ&i Y iRpr6v BRe f&%‘gﬁﬁlg‘ WE&Rb Ak
pol yor ni t hi ne, pol ylysine, polyal 'yl bi gurani doal | yl am ne,

pol yal | yldy aaabaibyéleuan ki edlidon, aduneinu®! xed | alusdihaen GARSSYBRS S,
pol ydi al I yl am ne and pol ydi al | yl am ne copol yners. In the present invention,

t he am neop@idgder Wisem diquidrdonepdsitidys lconidiathghgdratylhming s usedt he above
conpounds. The am ne pol yner nmay be used singly or in conbination of two or
nmor e. Polthet ¢orresien nefneilicpnl gwithgl bke ne suprbressedalevgh awhae watempief er abl e
since these polyners are easily avail able and can be used easily. The
structur @Dntaﬂ’lﬁél ablogfevenethh digaid slopmositiens centsenmg bailroxydtmme i n t he
];38: Iyg\l/v: 3| ' %@wﬁ@\ébg;g};h%h&cﬂo{ngaggeylgteg){)legsnlgle rri!errll?lsdfto be/drécylgllr\)losed

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.



In the present invention, the amne polyner is not limted to the polyners
. descri bed above and any pol ynmer can be used as |long as the polyner has the
structure having am no group. Any type of am no group such as a prinary

am no group, a secondary am no group, a tertiary amno group and a

guat ernary ammoniumgroup is effective. Different types of am no groups may
be present in conbination. For exanple, a comrercial polyethyleneimne

[ manuf actured by NI PPON SHOKUBAI Co., Ltd.] is a mxture of 35% of prinmary
am nes, 35% ofAsgarondaltofditdasvasthdédbpthé prédeat ynvdtitoastaachiean be used
effectively. In general) silicon is corroded with an am ne conpound. The
corr osi onheanbjeet,pitweas efbunidt thahea ahynal pohypusitioT hformeeinanisgm a s
estimated as follows. Wien silicon is corroded, silicon is considered to be
el ut ed i phoheresmtmonipsingcan enion empowsbaddren aorine pdpored apuld an

am ne. Wien the amne polyner is present, the am ne polyner coordinates at
the surfaemoye rasidhsesaforazed \f@rgtféxeeph@tqrﬁ@sgudchOF gorypeef Varpw$ a
counter cation and the elution of silicop is suppressed. The am ne pol yner
not only t¥pgfprefs geaterialp odndn exhibity jexsallont propsrideshi pithe tpresept ect of

i, [ f ot i ri terials., | ticular, th '
Dol yror - RRCHATR PBp REERicoBIRIS i BAsGHOR THEFR e8] up num 8l | oys.  Exanpl es
of the am ne ound_used ig t he present i. ventio%.inglude ng | am nes)
al kanol am nes | SoPyRRPheRvertien BEARY Adlrid somnoslion R tetmowak &1 nar y
anmon: a3 PR ha PR EeCln SRR KL AINChA SR LBRKCR Nes Such

as net hylFam ne, et hyl amrie, n-propylamn sopropyl am ne am ne,

sec- but y I3 dSonk3RRSY 18T OfovingdH DHAGI AR WRIMYEGHDfiSes 28MARFRENt ane,

3- am nope m no- 2- net hyl but ane, 2-am no- 2net hyl but ane,

3- am no- ZoARjonldd WraBtind R Mes 1Rt WakdutRNehe RENAYLiANE, e present

5- am no- 2- net hyl pent ane, heptyl am ne, octylam ne, nonyl am ne) decyl am ne,

undecyl anhientisledaoyldE Agrotédsdfeyd@duding besdmiteaduatdr ndavice that

pent adecyl am ne, hexadecyl am ne, heptadecyl am ne and oct adecyl am ne;

secondar yomyprises rensiviag aderist Hfiydna ai substdite hiayimgsihieon aviph oy ligoide,

di i sopropyl am ne, dibutylam ne, diisobutylam ne, di-secbutylam ne,

di - t - but gbmmosy)onddpemibedaaliave, di hexyl ani ne, di heptyl ami ne, dioctyl ani ne,

di nonyl am ne, didecyl am ne, nethyl ethyl am ne, nethyl propyl am ne,

met hyl i sopropyl am ne, nethyl butyl am ne, nethylisobutyl am ne,

nmet hyl - seg- hut j -t | am nmet hyl -t but yl am ne,

nmet hyl an‘jf.?% .%ﬁ%ﬁ??@gﬁ tﬁﬁﬁﬁ%ﬁgﬁ%ﬁ opyl am ne, ethylisopropyl am ne,
i t hyl ami ne,

et hyl but yl am et hyl i,.sobut yl am ne,. et hyl -sechbut vl am ne I

ot hyl i soany| amiRETe of GRELE PRIRESEHER OBt | CoBuPY I AHREOAR R or 11 ary
am nes s . J | amene 1L ] - 1.0E,

r1 butyi Seiand e arat bbb APt WP IR, | o e,

met hyl di pr opoypigfid @, ¥R kisienembhyl dewnss a DoRidly Witea gRlybilissn ne,

N- et hyl i denepr opyl am ne and N-ethylidenebutyl am ne. 6 Exanpl es of the

al kanol ang agpoded dite teshardtaatene, Nnet hyl et hanol am ne,

N- et hyl et hanol am ne, N-propyl et hanol am ne, Nbutyl et hanol an ne,

di et hanol am ne, i sopropanol am ne, N nethylisopropanol am ne,

N- et hyl i sopropanol am ne, N-propylisopropanol am ne, 2-am nopropan-1-ol,

N- net hy| -DEaoRiBdd o Ak dH d D IsMBEINMBNIES| , 1- ami nopr opan- 3- ol ,
N- met hyl - 1- am _nopr opan- 3- ol , N—ethyl1-aninopropan-3-o|, 1- am nobut an- 2- ol ,
N- et hyl - 1- amiTsbwrasemt- shventgarhye

ategnon8bgempogition, for yameying am- 1- ol |

N- net hyl - 2- am nobut an- 1- o], N-et hyl - 2- anj.noput an-1- 0l , 3-am nobutan-1-ol,
N- et hy| Photeresittdrem-a snbstnata, which 18 4 Hawid sgronosition compmsng - aut an- 4- ol |
N- et hyl - 1am nobut an-4-ol, N-et hyl - 1- am nohyt an- 4- ol .

1- ani no- 2TRRENSABPOTAG K ?nza%ﬁprbv.w-hy ¢ 5pmeval gf a photoresist

T e e L e
1- ami an- -di.ol ,..2-an - ~di ol
e o A N

1, 3-di am nopropan-2-ol, 2-(2-am noethoxy)ethanol, N-ethylideneethanol am ne,
Net hyl i deneet hoxyet hanol am ne) N-hydr oxynet hyl et hanol am ne,

Nhydr oxymet hyl et hyl enedi am ne, N, N -bi s( hydroxynet hyl ) et hyl enedi am ne and
N- hydr oxynet hyl propanol am ne. Exanpl es of the pol yam ne incl ude

et hyl enedi am ne, propyl enedi am ne) trg4 net hyl enedi am ne,

t et ranet hyl enedi am ne, 1, 3di am nobut ane, 2, 3-di am nobut ane,

pent anet hyl enedi am ne, 2, 4di am nopent ane, hexanet hyl enedi am ne,

hept amet hyl enedi am ne, oct anet hyl enedi am ne, nonanet hyl enedi am ne,

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



Exanpl es of the cyclic ami ne include pyrrol, 2-nethylpyrrol, 3methyl pyrrol,
. 2-ethylpyrr ol, 3-ethylpyrr ol, 2, 3-dinethylpyrrol, 2, 4dinethylpyrrol, 3,
4-di net hyl pyrrol, 2, 3, 4-trimethylpyrrol, 2) 3, 5trimethylpyrrol,
2-pyrroline, 3-pyrroline, pyrrolidine, 2-nethylpyrrolidine,

3-net hyl pyrrolidine, pyrazol, imdazole, 1, 2, 3-tr iazole, 1, 2, 3,
4-tetrazol e, piperidine, 2-pipecoline, 3-pipecoline, 4-pipecoline,
2,4-1upetidine, 2,6lupetidine, 3,5-Iupetidine, piperadine,

2- met hyl pi per apiw%,mi%éﬁblgm&yh&da% adieNBresénf-idvamtiby | AP @r a«@(&jgm- and

nor phol i ne. Exanpl es of "t he quaternary anmmoni um conpound i ncl ude

t et r amet yleaap®Nnolachldr eeiglet, of 25eirhytenenni Nitrbygeh oxtothe, may be

t et rapr opyl anmoni um hydr oxi de, tetrabutyl ammoni um hydroxi de, choline

hydr oxi deprerehtanetnlafdideehbydy and dbe b ahdine Wdebough therepisesent
invention is not limted to the above conpounds and any conpounds can be
used as |spegifasupire Lonptuthis molecwdai meightrpoumnine polymgert hevingr &goi ng

am nes, nethyl ani ne, ethylam ne, propylam ne, butylam ne, ethanol am ne,

N- et hy| exieasrivelivi great mealpsular m&hfa%m’é, tochastendidBewlity s mixagMapanol ani ne,
2-(2 8 ninoethoxy)ethgno& et hyl ene- di am ne, propyleﬂe I am ne,

but yl enedPgramine gopaynanethe Amine PYymer may he amy ohbheREre ABIAE e

pref erabl e. The, am ne, pol yrmer in,the,present, invention is .also an
e corgBamRd Hierakoeed Hikoanactititensh e st stishahe St no
conpound. : i e ] e . am ne
conpound ‘Aﬁ%l)?n %gbfysng%%s?fntg 3r§ephﬂ1§ngg%?§g{) ?%e g%gatql\?\gqgfd gr%r?etygpr%égl iquid
conpositthﬁHQBkieaning a photoresist of the present invention may further
conprise ‘an or ganic solvent. The organic solvent used in the present
invention is nofep@d bikEMb®s of tHeMdheth Blyni9iRtudd'BoRectRMchedRingent is
conpatible with the mxture of the am ne pol ynmer and the am ne conpound
descri bedyAp@nglarigani ¢ SRIyANIanEAbUDl € polysshiehird) € pr gfotylgtie, Exanpl es
of the organic solvent include ether-based solvents such as ethyl ene

gl ycol , qidiyaléyibig@iraaddoailydiliye, giobeallyleN fegklemaoglgnaatdimoatiblininest her ,

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

di et hyl ermlgaNdamimenoberolymetser polydogiyleming| yaod npolydillpliamender
propyl ene glycol nont hly et her, propyl ene glycol nonobutyl ether,

di et hy! erfepglyyeens. noABndhey Presersr inventiapy tmeamine opolygrethiiy apher

di propyl ene gl ycol _nonobutyl ether, diethylene glycol di hyl et her and

di propy| HEtigH balil%q? Ry ratriamited, el esOmliandss | e RIRRS o de,

nmononet hyl for mam de, di nethy .l formam de, nonoet hyl f or ram de,

O or | S RiAa b b S GUTEI o GPeD PR s B0n T RS Of P ey geet ani de.
nonoet hyl act ang de, .,dihet hvl.acet ani t hyl rraql
N—ethyl%yrrolﬁ%%ﬁ%qu%.%%ﬁgp asggmg%Pyg%ggmgﬁéﬁ%gsIﬁ%ﬂ%@ﬁagﬁgghoﬁfeethyl

al cohol , 4 : i de- based
solventsIgégﬁ%gggggk%Fﬁ%%%gﬁyﬁfg%?gi%%%gﬂ%ﬁ?ggﬁégggggh SO %%ﬁ%% uch as

di met hyl Brd §@0eturdl §ihlasWetRB@bate poBihéfedfeydche il 4tR3gly shown in

i m dazol i di none-based sol vents such as 1, 3di net hyl - 2-i mi dazol i di none,

1, 3- di et hthle-f@Howirlazol i di none and 1, 3di i sopropyl - 2-i m dazol i di none~

| act one- based sol vents such as ybutyrogl actone and 8-val erol act one~ and

ani ne oxi de sol vent $isY et hyl\a e oxi @@ and net hyl nor phol i ne

oxi de. Anpbng these sol vents; i de N di et hyl f or mam de,

N, N- di met hyl act am de, N hyl pyr /0l i , diethylsaae gl ycol nononethyl

et her, diethylene glycol nonobut et her, dipropyl ene gl ycol nononet hyl

et her, dipropyl ene glycol nonobut et her and propyl ene glycol are
preferable since these solvents ar/a easily avail abl e and have high boiling
points. In the liquid conmposition for renoving a photoresist of the present
i nvention, an anticorrosive nay Pe™optionally used. Exanples of the
anticorrosive include anticorrosives based on phosphoric acid, carboxylic
aci ds, am nes, oxines, acetylenes, aro i conmpounds, triazole
conpounds and sugar al cohol conpounds.q%%%%89¥%%gé%%%ticorrosives,
anticorrosives based on aromati c hydroxyl conpounds, sugar al cohol
conpounds and triazol e conpounds are wi dely used due to easiness in the
use. Exanples of the anticorrosives based on phosphoric acid include 1,

2- propanedi am net et r amet hyl enephosphoni ¢ acid and hydr oxyet hanephosphoni c
acid. Exanples of the anticorrosives pased on carboxylic acids include

et hyl enedi am netetraaceti c acid, dihydroxyethylglycine, nitriloacetic acid,
oxalic acid, citric acid, malic acid and tartaric acid. Exanples of the
anticorrosives based on am nes include bipyridine, 10

t et raphenyl por phyrin, phenanthroline and 2, 3-pyridinedi ol. Exanples of the

use
c




Exanpl es of the anticorrosives based on aromatic hydroxyl conpounds include
. phenol, cresol, xylenol, pyrocatechol, t-butylcatechol, resorcinol)

hydr oqui none, pyrogallol, 1,2,4-benzenetriol, salicyl alcohol,

phydr oxybenzyl al cohol, o-hydroxybenzyl al cohol, p-hydroxyphenetyl al cohol,
p- am nophenol, m am nophenol , di am nophenol, am noresorcinol,

p- hydr oxybenzoi ¢ aci d, o-hydroxybenzoic acid, 2,4-dihydroxybenzoic acid, 2,
5-di hydr oxybenzoi c acid, 3, 4-dihydroxybenzoic acid, 3, 5-di hydroxybenzoic

acid and gallic acit: of the anticorrosives based on sugar al coho

conmpounds include so¢rbit ylitol and paratinit. Exanples of the

i azol e conmpounds i nclude benzotriazol e,

am notriazol e and am notefrazol e. The above conmpounds may be used singly or
i n conbi nati on of t wo FpyN T e. In the present invention, the am ne conpound
is used in an anmount in the range of OPblyadlyd®m¥adey wei ght the am ne pol yner
is used in a concentration in the range of 0.0001 to 95% by wei ght and the

organi c solvent is used in an anmount in the range of 0 to 99% by wei ght.

The amount of the aorganic sohkvent is not particularly limted and suitably
deci ded i n accordan | t viscosity and the specific gravity of the
conposition and the\conditions of the etching and the ashing. In the

conposition of the presgpi in%ention, the anpbunt of the anticorrosive is
not particularly linmited. Zhe anount opohngnﬁﬂﬁﬁ%@rrosive is in the range
of 0 to 30% by weight and preferably 15%’by weight or |less. 11 In the

present invenijofhe piReAIRHMNIn, HChmife MRy REF lit Gt Alhiteldl 9 fid and
suitably decided in accordance with the conditions of the etching and the

aski ng. lpolyEReRy dbscrithtdl abpud tandf aftgilyinsridant be useddes Abnd ds0tld% by

wei ght. Wien water is conpletely absent, etching of silicon is extrenely
smal | i npobmiec haeshardrucherd havingonmido glvmpamArey padeyoftsmiiso gedup
effectively exhibited. However, in many sem conductor processes, rinsing

wi t h wat ench siseopid uztrychnainoegrotipea secandelry gimimorgroupt agextiaryrdming e of the
am ne polyner with water is formed in the rinsing. Therefore, the liquid
conposi t igseup andr 2 qvaternazy pemensansgroup s sifertiye + nDiffienens typeyakr has the
advant age of suppressingfcorrosion when the |jquid conposition i.s. mxed

Wi th wat @MINPEIOUBEKRAY Be presest ipgambinafjon. oFonexamapls, agompmerdal i gui d
e ! o _ B
§§£?ZI | 'p?»fmtﬁéleﬁ%ﬁ'ééﬁ%%n?ng?%ﬁfefm ﬁ@%@ﬁf&@ﬁ?@%@éﬂtﬁﬁﬁshﬂ Wlt h
e renova can NgIuC.tL e a al. (0] I (0] p en e
attack téll]txﬁ’ér%g? §P%§1?Ppléméaorl¥s‘%@é?éesd\,lg5a/°e Ilgg\%/\é?oqlag% ear%%ntfrge‘%g% 3%?% fer able. As

the nat ert&ﬂka@{a&ﬂ?eié&?ﬂ:&ﬁ%@ He8d ehebiil B8 Present invention, sem conductor

wiring materials such as silicon, anorphous silicon, polysilicon, silicon
oxide films, ghl keR&Yal ke §d |cBBrode@PRefh HORREIMeAbMPSund! UNTHWIM

al um num al | oys, gold, platinum silver, titanium titaniuntungsten alloys,
titani umesifosiciecah begptevantddmtieh the angitieapalsmeenp Mhedsechimiem tdn
chrom um oxi de, chromumalloys and I TO (indiumtin oxide) conpound

seni condestimrated tahfolswgal When ailseniie corrotled eslicgalis comsigéresiptoovels

m xtures and indi um phosphorus m xtures dielectric materials such as

st ront i uslwiedrintthetfarmaif giiosita iy esa geardirationyrempevnd wobh a8 ajhisses used
for substrates of LCD, can be used. In particular, substrates caonprising
bare sil iWhen thammpineurelsmer dvRrefsat pdieyaminepelymer wprdieetesat thes process

for producipg a sem conductor device gonprises.form a specific pattern
on a sub$SUrECe o4 fms AiRafshie SLath At n?‘értf?cer %&Pn@gﬁnﬂége@é@r@r portions
of the filmon t substrate. et ching and renoving the resist with the

f or egoi ﬁ#%&&‘ﬁ%%%‘b‘zm%%lﬁ P&W?ﬁsgfea- photoresist. Wien it is
necessary, th shi [ 4 i and
residues_fornggﬁ%ghgﬁ%bggﬁéﬁgﬂé%y e %%%%SQ&f&ﬁﬁ%tgf?%?gﬁgﬁﬁgﬂggquid _
composi tieaRibitd thOHBENNGIHBALINE Kor ARSES bPEChdINAN e (iBhceRiAND| £y a T esi st

conposed of an organi c nmacr l'e i's converted into CO and Q02 by the
bur ni ng paeakhPeY, WihisNa A% %8 E5bIPhRSE NBa D SR ka b Blctiveld & agliinigh raqpved.




For the rinsing treatnent after the application of the |iquid conposition
_for renmoving a photoresist of the present invention, an or ganic sol vent
such as an al cohol or water may be used. The rinsing solvent is not
particularly limted. EXAMPLES The present invention will be described nore
specifically with reference to exanples in the follow ng. However, the
present invention is not limted to the exanple. Exanples 1 to 7 and
Conparative Exanples 1 and 2 A glass substrate having a filmof anorphous
silicon (@umidufCiM®E. 13 on an insulation filmwas coated with a resist
and then the photoresist filmwas devel oped. After the dry etching step, a

circuit was f @xBfipledhsf ilestndihet fEnpo@pErdsgdf 9 therpréabntintdigidgiesi st was
conduct ed using the obtained substrate. The etching rate of the anorphous

si | i con wadudeaslkybdninkse aikaegantiges updyaatiresjaly ditoxybominesp cacli¢ qui d
conposition for renoval of the resist having a conposition shown in Table 1
at 40C. Afmigresant geaterbary amninhecaubeundt.e was taken out, rinsed with
water, dried by blowing with nitrogen gas and then observed by an opti cal

ni croscope. THsxamplesr efjuihee@lkdanine ietladeal PEmatye aneidiest sWels @bt ai ned
fromthe results., For the peasurenent of the etci%n rate of_ the anorphous
si |i con, MHSYSINIRE: | RIS, MERRRYIAINDG SORIAPY B, HOMPELAZNG. and t hen
t he neasuregent, was condugted, The etching.rate of the anorphous,silicon
was obt aRREH UYIAIERRG adS QY IAn cKinBAS 1A TRETILENDS ar @ shown i n

Tabl e 1 ahfinophRbhie, - AATEp iRt R T alndo SR S MikeSt P 1€ O
methylbutane, 3-amino-2-methylbutane, 4-amino2-methylbutane,
hexaylamine, 5-amino-2-methylpentane, heptylamine, octylamine,
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.



(% by weight)Am ne polyner (% by weight)Water (% by weight)Tinme for
.renoval of resist (second)Etching rate of a-Si (A/ m n)Exanpl e 1EA 36, HMVEA
1, PEl (Mwv 10, 000) 352056DVMSO 20, sorbitol 53Exanple 2EA 39.5, HVEA 0.1, PEI
(Mwv 1, 800) 353061DVAC 19.9, sorbitol 50.5Exanpl e 3EA 37, PEI (Mwv

1, 800) 354558DGVE 20, sorbitol 53Exanpl e 4EA 39.5, PEI (Mwv 70, 000) 354540NWVP
20, sorbitol 50.5Exanpl e 5EA 40, PEI (Mwv 10, 000) 356054PG 19, sorbitol
51Exanpl e 6MVEA 29.9, HVEA 0.1, PEI (Mwv 10, 000) 353032NWP 28, sor bitol
53Exanpl e 7EDA20, FA8 (MY 3n00NREGASBARMAC R1ugsr hithahohameiparkt i veEA 39)
HVEA 1, - 3520142Exanpl e 1DMSO 20, sorbitol 5ConparativeEA 40, PG

20, - 3560 15BN ta@oREAILY, t N-ePhyletidietakfic, ENWpROpHBtINEndiEAe, N-

N- Hydr oxynet hyl et hanol am ne DVSO: Di et hyl sul f oxi de DVAC:

Di net hyl deeykthaeolRvhe, D didthhrolanghgcol isoprareatdiymieé,her NNivBthyl-

N- Met hyl pyrrol i done MEA: Met hyl et hanol am ne PG Propyl ene gl ycol 15 EDA:
Et hyl enedsenropandiEminpy N@tbpbyoprppayelaminendN mmeyﬁscmnroaaeo ingpl ecul ar
wei ght: 10, 000) PEI (Mw 1,800): Pqlyethyleneimne (the average nol ecul ar
wei ght : 2 gwenomepappicko, ONO‘P?t}lédrz/{éﬂﬂ?P@iﬁ’@ﬁﬁilﬁ& (t ety ganingl ecul ar

ight: 7 .
wel ght p?bggg-)l-ol, 1-aminopropan-3-ol, N-methyl-1-aminopropan-3-ol, N-ethyl-

1-aminopropan-3-0l, 1-aminobutan-2-ol, N-methyl-1-aminobutan-2-ol, N-
ethyl-1-aminobutan-2-0l, 2-aminobutan-1-ol, N-methyl-2-aminobutan-1-ol,
N-ethyl-2-aminobutan-1-0l, 3-aminobutan-1-ol, N-methyl-3-aminobutan-1-
ol, N-ethyl-3-aminobutan-1-0l, = 1-amino-4-butan-4-o0l, = N-methyl-1-
aminobutan-4-ol, N-ethyl-1-aminobutan-4-ol, 1-amino-2-methylpropan-2-
ol, 2-amino-2-methylpropan-1-ol, 1-aminopentan-4-ol, 2-amino-4-
methylpentan-1-o0l, 2-aminohexan-1-ol, 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’-bis(hydroxymethyl)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-



Exanples 8 to 14 and Conparative Exanple 3 and 4 For the preparation of a
_sem conductor device, the dry etching was conducted using a resist filmas
the mask and a wiring of an alum numalloy (Al -Cu) was formed. After the
ashing treatnent with oxygen plasnma, a sem conductor device was obtained. A
perspective sectional view of a portion of the obtained sem conduct or
device is shown in Figure 1. In the sem conductor device, an oxide film2
was formed on a silicon substrate 1 and a wiring 5 of an al um num all oy was

formed oryifREnOXi 48 BithAnfinoPRsidiéeS Widrhifie! eShRl2 AnfiRb8tHy8fdmiHfTei ni ng on

side walls thereof. Titanium 3 and titaniumnitride 4 were present as the

barrier nretl(Emidd8ea8Mmetlthifel OdisidylartFiRNRel NtFibeHiendtet@imiicpped into
a liquid conmposition for renoval of a resist having a conposition shown in

Tabl e 2 abtré@thflehepéntainniviee hepiiethyldrntectianine namethilenededamming he i quid
conposition, rinsed with ultra pure water, dried and observed by an

el ect r on diazalisydpendSEke, Theolyethyleseimiinehe ewalydnylomioe t heanénoval of

the residues of the resist 6 and the corrosion of the alumnumwring 5 are
shown i n pramléylamimpe result of the observation by using SEM was eval uat ed

in accordance with the followng criferja: A . Residues re.conpletely
renoved. B: RE=¥0R Sr&faiﬂ@d.ﬂ@r%m%nmﬁé‘é QOgWEF'OXﬂ’ aminge f chi ng

rate of the . bare,silicon w he ¢ osi tion used.in .t oregoi.ng test
s al 5o edS e e Thoe B SRR Bino A o die FelBEESRHA et ohi ng
rate of bare silicon* Conposition (% by weight)Am ne polyner (% by

wei ght)V\ﬁné’rne'(%by wei ght ) Renoval of resistEtching r ate of bare Si

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, pyrrolidine, 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-



(/ m n) Exanpl e 8EA 60) DGVE 20, PEI (Mwv 10, 000) 15A69CA 23Exanpl e 9EA 60, DGVE
. 22.9,PElI (Mv 10, 000) 15A129CA 20. 5Exanpl e 10EA 61, DVAC 20, PEI (Mwv

600) 15A115BT 0. 02, CA 1.982Exanple 11EA 58, DGBE 20, PAA (Mwv 3, 000) 18A30BuCA
22Exanpl e 12DGBE 50, CA 2PEl (Mwv 600) 20A2528Exanpl e 13EA 36, DPME 40PVA ( Mv
1, 000) - 22B3050% f or mat e2Exanpl e 14AEE 79, CA 5PAA (Mw

5, 000) 15A321Conpar ati veEA 60, DQVE 23, - 15C650Exanpl e 3CA 2Conpar ati veAEE

75, CA 5,-15B600Exanple 4HA 5 * Notes EA: Ethanol am ne DGVE: Di et hyl ene

gl ycol R thamoLA: Cate Enéﬂhamm@‘c Di mehyylaaedamide, BT:
Benzotrrlaazolﬁﬁgkgwﬁox%4 t- Butyl cat g}(k:bﬁol Di et hynz)ngxy%l ycol monobutyl

et her DPMutykéned i) editligkne fmamirs h 1p@ﬂa|d@1!ie Ahd Adorpaelinexyes hanol HA:
Hydr oxyl am ne EDA: Et hyl enedi am ne PEI (Mwv 10, 000): Pol yet hyl eneimine (the
aver age mpebfeecabkr wei ght: 10, 000) PEI (Mwv 600): Pol yet hyl enei m ne (the
average nol ecul ar wei ght: 600) PAA (Mwv 3,000): Polyallylam ne (the average
mol ecul ar wei ghte aBi0O@plyRver (iMd in @be))prse@;atf mvention 50lsFreannaminei d sal t

of pol yvinyl am ne (the avera nol ecul ar wei ght: 1,000) PAA (Mw 5, 000):

Pol yal | ylcarmpeand: helherefarge t?p@l aRime rolEmgKt cars heo@pe®x@imshesamine o 20 and
Conpar ati ve Exanple 5 and 6 Eﬁl ng.a gI SS subs rate \%ﬁ;/l ngmstructure wth
a | ow t efpEYPRURHe gﬁlt%ﬁ $358phhq RMENG PP rrﬂ%‘dcaHh suged used for

Conduct ed i@ thBiaY e WEbSnEhee ishcim fn%fﬂoﬁoét%%’zﬂn&%o? hhor ol "
| | . f

e ht oo e KRRRE oBthohltfon Tt sRuRPLS hoppotg- 880 o7 t5b Uiiesfihas 1 or e

on_the oo SHESL PR o RpHEE HhakEaRd VST 14RS {AARS gpvbhP | aver o

the | ow tenper IyS| t he reS|s Wer e
remai ni nq,@8 fHhehd @%é’é,e%tt' 191%h€1lﬁﬁr1s motPbastEBaP9 kA0S ak hengrh%%l%l 0” layer

was absent and the |l ower |layer was directly in"contact with " the liquid

conmposi t igpPahRrsol R Vis@nep dt&i5le Skith Wl NAitthee 0@ tBE UmtheSHBIFiicdtnd t he test
of renpoval of the resist and the nmeasurenent of the etching rate of the

pol ysi |l i ¢che ateine empowiddesckbbed dheve. or®gaini@ sslvbaty adlablemimn diapeed into a
| iquid conposition for renoving a resist having a conposition shown in

Tabl e 3 atre4peferdiler #xameslesidedhe iomganiheobenst mlwdevetherbasedut ,

rinsed with water, dried by blowng with dry nitrogen gas and then observed
by an optspb@mtmsycbsa@o@élylemegmcnh atbwmeegiycdrmpnéhlww@@a,l edtyleme resi st
was obtained fromythe reﬁults neasurenment of the etching rate of

the anor SheRed BPReRWEY] ather o%e@]é"lle&%% yoelsmoaametayhethera dietydenR f1 uoric

aor phoud S FRUAIES B VR By BBeAL ST caner P EIASES RBEl | The

results %c?norplgml' eth e‘}P ! flo%ylejn% 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



Table 3 Tine for renoval of a resist and etching rate of polysilicon?*

. Composition (% by wei ght) Ami ne polyner (% by wei ght)Water (% by

wei ght) Time for renoval of resist (second)Etching rate of p-Si

(E~/ m n) Exanpl e 15EA 5, PEI (Mv 10, 000) 20906NMP 74. 90. 1Exanpl e 16EA 5, HVEA
0.1, PEl (Mwv 1, 800)35457MEA 10, DVAC 44.4,0.5sor bitol 5Exanple 17EA 18, PAA
(Mwv 3, 000) 204515DGBE 60. 99, xylitol 10.01Exanple 18EA 69.5, PEl (Mwv

70, 000) 2202NVWP 280. 5Exanpl e 19MEA 12, HVEA 1, PEI (Mwv 10, 000) 35605DVAC 46. 5,

sor bi tol saffoRfenaRifenBREd 2010 Mih1As AORL AEASONGNE, dRIBYRERIEh21MO 35,
DEH 5, PAA (Mv 3, 000) 354517DMAC 19. 950. O5Conparat i veEA 70, - 22078Exanpl e 4NVP

28Conpar ahidv éshaz{eth?D4u2Bnex amil ez mBEnSDassd hdddvedis* shioh ess BA3-
Et hanol am ne NVP: N- Met hyl pyrrol i done HVEA: N Hydroxynet hyl et hanol am ne
MEA: Met dymetlndriyimid avelidid@e, Di e’ -HidthgkLamidezdEBRondi etamdl enkg3gl ycol
nmonobutyl ether PA: 1- Am no- 2-propanol
diisopropyl-2-imidazolidinone; lactone-based solvents such as v
butyrolactone and &-valerolactone; and amine oxide solvents such as
trimethylamine oxide and methylmorpholine oxide.

Among these solvents, dimethyl sulfoxide, N,N-dimethylformamide,
N,N-dimethylactamide, N-methylpyrrolidone, diethylene glycol
monomethyl ether, diethylene glycol monobutyl ether, dipropylene glycol
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



200 DQVE: D ethylene glycol nononmethyl ether 1VIO0O: Morphol i ne DEH:

. D et hyl hydroxyl 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) PEl (Mv 1, 800):

Pol yet hyl enei m ne (the average nol ecul ar weight: 1,800) PEI (Mwv 3, 000):

Pol yet hyl enei m ne (the average nol ecul ar weight: 3,000) PEI (Mw~v 70, 000):

Pol yet hyl enei m ne (the average nol ecul ar wei ght: 70,000) PAA (Mwv 10, 000):
Pol yal | yl ami ne (the average nol ecul ar weight: 10,000) PAA (Mwv 3, 000):

Pol yal 1yl a@@raphéﬁmogvxw@ﬂ,epmmraﬁnmmm,3- r8kdNVP: Examples of

N- Met hyl pyrrolidone PG Propyl ene glycol EFFECTS OF THE | NV1INTI ON To
sumar i ze thée aaticarnioapes dastde opr asdilesi inende orlim2thylglywxesiestarahn be
renoved with the liquid conposition for renoving a photoresist of the
present i dvysmenydglyorime.shBramyples ofithieoanticarrase®bastdvwin iavgtytenes i al s
and, in particular, silicon. Mre specifically, corrosion of silicon can be
ef fect i veﬂyclpdemﬁnﬁbﬂcbﬁdepeﬂnérﬂ,5y§m‘ethﬂe3ﬂlppﬁntﬁ,5'§il¢li con such as bare
silicon, anorphous silicon and polysiljcon_and a photoresist. can be renoved
from a subst r atiaasmps i 6f nghe i RREEAITAPVRBUbAERR r B8] Gwomwdic tmedroxgli d

conposition for renovj hqt oresi st of fhe present. invention.i§ used. It
Co Port hefommaunds ooae Shind Srsilearob nevREstechak  MEGHEgng
description is. efers.ed enbodi t t.he invention.and,that vari ous
Cranon & RBsdrRini Phed SRSt TR 1 4lpafabbuEih SRR, HOT | OLe

fromthe W %%yb;%@%ﬁ?%ﬁ’c%h%i‘erggfc dr betn}%g'it” alcahGtA! gﬁgﬁirgx'rﬁ%hexét%q“i d

conpositio ving a pho esl conpri’se e conpound and

an ani ne RRloHERY p-afindphéribll th SATRBRRLAAD i RIRKON G HBL AR5t ¢ hat

conpri ses an anine conpound, an am ne pol ymer and wat'er. quid

conposi ti @hpdeRyBéMid Acfd, al- Ay drddybch2dit sbid & &b dt S8/ 1RNM0R RKAjymer is
pol yet hyl enei m ne, polyvinylam ne or polyallylamne. 4. The liquid

conposi ti es-digalrdkyierizianycidne 3d-dAyplrokyled i3, avider &, 5 dilwlgyne

pol ymer has a wei ght-average nol ecul ar wei ght of 250 or greater. 5. The

| i qui d coimposgoeici and amwdrgdillig aced.anfxamles ofithe nanticdroosiyesvbased ron
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 i1s 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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t he am ne conpound is an al kyl am ne, an al kanol am ne, a pol yam ne, a

_ hydroxylam ne, a cyclic amne or a quaternary ammoni um conpound. 6. The

| i quid conposition according to any one of Claims 1 to 5, that further
conprises an organic solvent. 7. The liquid conposition according to any
one of Clainms 1 to 6, that further conprises an anticorrosive. 8. The

| i quid conposition according to Claim?7, wherein the anticorrosive 22 IS
an aromati c hydroxyl conpound, a sugar al cohol conpound or a tr iazole

conpound. 9. A,PRCERSchPinPERGYST Mk AnSRMCONFUEL0ls %’t";ﬁa@tkﬂ%l}ﬁorrp“ S€s
removing a resist froma substrate conprising silicon wth the Iiquid

conposi t ilphitad Coidli fwgtdhly @eidadl iar addoddancd. width .tAdhedhditions of the
Y.A,E.A,E.AS.A@Q.A@Q.A,Z.ASE.AS,E.A!,Y.A@DASY.A,E.A‘AYE.A|E.A‘E.AS|2.A,2.A.

FY. Al Y. A@ctAhgRnd the ashing. In general, the amount of water is in the range of
X] *L{vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] ca]
ca] c”a] c &UiocH]% Ra|weeigbh] cWalerawh terabconipdetely absent, etching of silicon is

, 148Q1Y] bW , . , - #2(2388<=0?U?D?FEFgI | wr mhc"Y] ] C&] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] carwmfslym%ﬁ]mapaay capes pod] ) Baictighcef] By ealicapobunenjtal cal gl JL
L<MviMM OO0, P5PsPP RSUVNWYYYTZZZoZZ| w mhc”Y] | ca] ca] ca] ca] ca] ca] ¢
a] ca] ca] @4t Q%i]V@bX @%}ﬁsﬁ?ﬁ é’a}% APARY cyrePRaVeiRr cBIacas¥es] cal ca] ca)

"a] cal fﬁfr%lesre F Sten it alipr BRe B G AR AR bk oLy ] oty
o o obE Thé Ao melymes writh svafot i5 Lomedein the bnsing.  Therefors: 1 cay cal cal

f% ‘1:8!) /éa%%f%&g 1%@%8%1%@ %] lrgqflliﬁ gl ﬁa%)ﬁé‘*lo%‘éhg?] &kGRHing] CRd CaheRl ca4hi 11 K)
L 0% () gﬁﬁ 15% g%l\g}g/ﬁ“(tﬁée 1J¢ Qapfrdsthid Sotrbsldn! Quich %6 1:4AE () - Y"-

109& () -
composmon 1s 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
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10z| <1092 & ()-,./018G-\:!1Lgl0% ()-M Lgl0%8®& ()-M 10T 10T

10T<109 &by GLRNT & (dlabdds: 409K 1o} -sabeBmted lof ISLOVR bb@IOVE Iy - G

T&S10%R' () -sf 109&' ()- S10%& ()-! "~ "YI0%' ()-]_"abs! b@!'@ 10%z& ()-/ @
10%} & ( pattid@latD shibktsrhO8K domphrisih@%Bartg -sibeonl OXiokphbus silicon and
BBEAMF) , +, {Y: || <t 10%& ()-! @ 10%z& ()-/!@ 10%z& ()-/ 10z 10z
polysilicon are effective.
The process for producing a semiconductor device comprises forming
a specific pattern on a substrate with a film of a photoresist, removing
unnecessary portions of the film on the substrate by etching and removing
the resist with the foregoing liquid composition for removing a photoresist.
When it is 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
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. 10%z& ()-s$@10%& ()-s$!, @10%]1& ()-m, @10%& ()-m 10z 10z
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109%2z& ()-s$! @10%z& ()-s$3388888\:;~ =I!!s, @10% ()-gs, @10% ()-g 10 10
10F<109% ()-s, @ 109%& ()- !s@ 109KK& ()--; <==0PR?S?T?U?} ASH=! ! 10 10

101 <109& ()-f/- 109& ()-z'y - 10%f& ()- y - 109%& ()- 's, @

10%y& ()-gU?\ @DD?FBFCFz[ <1= 10<<10%& ()-S/ @10%& ()-y!, T
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10< 10<Lindd dWbEd. 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.
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Example 3 EA 37, PEI (Mw 1,800) 35 45 58
DGME 20, sorbatol 5 3

Example 4 EA 39.5, PEI Mw 70,000) 35 45 40
NMP 20, sorbitol 5 0.5

Example 5 EA 40, PEI (Mw 10,000) 35 60 54
PG 19, sorbitol 5 1

Example 6 MEA 29.9, 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
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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 10,0000 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, CA 5 PAA Mw 5,000) 15 A 32
1
Comparative EA 60, DGME 23, 15 C 650
Example3 CA2
Comparative AEE 75, CA 5, 15 B 600
Example4 HAS5
* Notes

EA: Ethanolamine
DGME: Diethylene glycol monomethyl ether
CA: Catechol
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DMAC: Dimethylacetamide

BT: Benzotriazole

BuCA: 4-t-Butylcatechol

DGBE: Diethylene glycol monobutyl ether

DPME: dipropylene glycol monomethyl ether

AEE: Aminoethoxyethanol

HA: Hydroxylamine

EDA: Ethylenediamine

PEI (Mw 10,000): Polyethyleneimine (the average molecular weight: 10,000)

PEI (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 SiO5 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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The foregoing substrate was dipped into a liquid composition for
removing a resist having a composition shown in Table 3 at 40°C. After a
prescribed time, the substrate was taken out, rinsed with water, dried by
blowing with dry 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 3.
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Table 3

109& ()-|!

()-]!

109& ()-|!

109& () -] !

109&

Time for removal of a resist and etching rate of polysilicon*
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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 10,0000 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, xyhitol 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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DGME: Diethylene glycol monomethyl ether

MO: Morpholine

DEH: Diethylhydroxylamine

EDA: Ethylenediamine

PEI (Mw 10,000): Polyethyleneimine (the average molecular weight: 10,000)
PEI (Mw 1,800): Polyethyleneimine (the average molecular weight: 1,800)
PEI (Mw 3,000): Polyethyleneimine (the average molecular weight: 3,000)
PEI (Mw 70,000): Polyethyleneimine (the average molecular weight: 70,000)
PAA (Mw 10,000): Polyallylamine (the average molecular weight: 10,000)
PAA (Mw 3,000): Polyallylamine (the average molecular weight: 3,000)
NMP: N-Methylpyrrolidone

PG: Propylene glycol

I ION

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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WHAT IS CLAIMED IS:

1. A liquid composition for removing a photoresist that comprises an

amine compound and an amine polymer.

2. A liquid composition for removing a photoresist that comprises an

amine compound, an amine polymer and water.

3. The liquid composition according to Claim 1 or Claim 2, wherein the

amine polymer is polyethyleneimine, polyvinylamine or polyallylamine.

4. The liquid composition according to any one of Claims 1 to 3, wherein
the amine polymer has a weight-average molecular weight of 250 or
greater.

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

hydroxylamine, a cyclic amine or a quaternary ammonium compound.

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

further comprises an organic solvent.

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

further comprises an anticorrosive.

8. The liquid composition according to Claim 7, wherein the anticorrosive
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