; JKLMe3e&&4 6@<- , 3 0 JAN '2003 i USE OF ALKOXY N- HYDROXYALKYL

ALKANAM DE AS RESI ST REMOVI NG AGENT, COWPGCSI TI ON FOR REMOVI NG RE§E§ ﬁﬁ 2003
METHOD FOR PREPARI NG THE SAME AND RESI ST REMOVI NG METHOD USI NG T
BACKCGROUND OF THE I NVENTION 1. Field of the invention The present invention
relates to a resist renoving agent, a cbqnposition for renoving resist, a
nmet hod for preparing the sane and a resist renoving nethod using the sane.
In particular, the present invention relates to use of an al koxy

Nhydr oxyal kyl al kanam de as a resist renoving agent, a conposition for
removing resist, a nethod for preparing the same, and a resist renoving

nmet hod using the sanme. 2. Description of the Related Art The resi st
renoving process is a ngjor process in preparing a sem conductor device.
After various processes for preparing a sem conductor device, e.g., an
etching process (dr yU@E @FtALlQOX&’rNiHMDR@(\éM}aYmeWmE a resist
pattern used as in the case when the resi st

pattern is &BES&EBEMQVN&A@EW@IQQMBQSJTfQNrﬁQRr%EM@QNQ RESISE n. In
particular, various di ffemgﬁtﬁgh%Rt?xaﬂGlﬁjgrSA@E oxi de layer, an

al um num | ayer, a copper Tayer ol'yst silicide layer or a
polyi m de layer) nmaANERESISTTREMOENGMETHOD USiNG THE SAMEOVed.
Therefore, an inportant consideration for a resist renoving process is to
*16616G 3, 0 JAN 2003 2 renpove a resist conpletely, as quickly as

possi bl e, and wi thout attacking underlying |layers. A resist renoving agent
currently in wide use includes a basic am ne such as hydroxyam ne,

di(glfycol am ne, nonoet hanol am ne or nethyl et hanol am ne, and a pol ar sol vent
such as water or alcohol, as its essentlal conmponents. Since such
conventional resist renovi BQ(AYe ‘ DNer conpletely, a

pre-renov. poI ymer further necessary Polynmer is a
mat eri al ﬁr odfgﬁj%h?ggoﬁf}t% of conponents constituting the resist
pattern, such Hse prisepRirvehtioR YSIRRAED d HsistTemdViErigdrd) a coffboBltRwTBr When

pl asma etchl ng or reactive ion etching (R E) |scﬁgrforrred to etch the
under | y| HEMAWRG ECSiSS; agneeth@dn‘@rswrgpaﬁagﬁla& sa@e ancha sesistremaving aetod when a

net al d e n, Qr.ga talLi | yner
s pr odactind fhe SER A Badat” e Ble3 kb REEPh OB BRI Y Rk Pebi L

but renai Wygirbxyzkyl AikatRIMibe s Dresst\remavirigiageng 26posRiohlfanfsnoviageases.
Thus) before using the resist renoving agent(); a cl eani ng reinforcenent
agent cap&sisé a)me?mmrrpgewmme samg, anchamesist eneving siethed vaingHiNe3) nust
be used t eat the substrate during a pre-renoval step. The conventi onal
resi st renmpvi'ng agent may attack the underlying layers. A typical exanple
of an undzerlylmgsdr&p,tgh dfited Reldtedlrgt at t acked is a netal |ayer. The reason
for the foregoing is because the resist renoval agent is mainly conprised
of basi ¢ sol Vehfesist remavingpiosase issa Wl@'b?rpﬁéé%'rthfépﬁﬁﬂgla $ehisendyeigs) a

PRl - 1 ey ol BYG0L4SR b6 BAG'y BiifoRGuiHF hlFEeCaE e out

bef ore execu |ng nova renova Step

i sopropyl etehmgrmbcéstd%)ry o8 Wt )eor 4o roremmrahtetuoﬁ lpedsﬁssr resishpatternnised s aci d

treatnment step (i.e., a pre-renoval step) and an
a mask must be removed. Also, in the case when the resist pattern is misaligned, it

must be removed to form a new resist pattern. In particular, various different
material layers, e.g., an oxide layer, an aluminum layer, a copper layer, a polysilicon
layer, a silicide layer or a polyimide layer, may be present under a resist layer to be

removed. Therefore, an important consideration for a resist removing process is to
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i sppropyl al cohol treatnent step (i.e., a post-renoval step) are further
performed, the resist renmoval process beconmes nore conplicated and 30 JAN 2003
processing time is prolonged, thereby |owering productivity. Al so, since a
pre-renoval material) e.g., nitric acid and a post-renoval material, e.qg.

i sopropyl alcohol, are further required? t ,3 0 JAN 2003 * s. 3 as well as
the resist renoval material, the manufacturing cost increases. In addition,
since various baths for the pre-renoval step and the post-renoval step are
required, a resist renoving apparatus becones unnecessarily bul ky. SUMVARY

OF THE I NVENTION A first objective of the present invention is to provide a

resist r ' t ' IR Y2 ' | st
ind pol y oyt Ak oty "ok GUERlY SEhosABE: arwini G SERRIJ ndenliRt
resi st reaparsng agent. " J A second objective of the present invention is to
provi de a conposition for renoving resist, having an excellent capability

for renoving & Fesgiskrenening aggnt cukaatinin widelyse innhudes ahasic.aming suelyas

| d t he. resj st . ' t.. A thi i ecti f_t
e ARG i i TR BAE R  EB R E EnS eidE v
agent. A ddpar $lveRl §iscH 4§ wetted GealBbREE RS isesEntiBnNcompbAeA(sOV! de a met hod

for renmoving a resist using the resist renoving conpoSition. Accordingly,
to achi eve t heSiabeseichiosventiesalaesis réraoving agants sadnatitamoeg pelyniert he

pr esent inver]t' n, there is .provi ded a r.esi st| rem)vfj agent conpr]j ﬁl ng
Bl Koxy NFRRIBIE)] & pre-semanal SR fof fernving eolyusk s ugher REcessatin Folymer
. L . ; . ar e ‘ kvl
ol Canam 45 2 Mt B Hfoddcipl) oo aRIaR Al S RRRLMEAN (Pelty pales s
3 or greasueh mda@mnﬁ(n)abyqﬂagehmmppr oXygen (O) ga_ridcplasmltahghemplln?ma efching

t t]. , the res rrenovi] n 0 It1on I ncludes al Kox
.y dr oxy RRF lomaichirts )i RRHOTHRA NG Lo NIRRT NG JAYVara HoINg theer
nel ud ¢ _ . : .
oreater aeathelioflss & mAskoPRticRaRy, Bhel 2Bt faRirhe KiniE ifePtherelis
i nvent i orpattem, arohgahdraetgiiepalyinte iglpkodycad. iy duohk wapddyiner ok angamstaetallic

' nel udes pngl;/(ting?isahcl)({i r%%gvngdrj%u??gmglingyiln aalzcl)(r?t)é%t %(Iﬂkeagrog E/?a’ hole, contact
resistance increases. Thus, before using the resist removing agent, a cleaning
reinforcement agent capable of removing polymer, e.g., a nitric acid solution (HNO,)
, must be used to treat the substrate during a pre-removal step.

The conventional resist removing agent may attack the underlying layers. A
typical example of an underlyiﬁg layer liable to be attacked is a metal layer. The

O reason for the foregoing is because the resist removal agent is mainly comprised of
a basic solvent or water which easily corrodes the metal layer. Thus, a post-removal
step for preventing the attack must be further carried out before executing a post-
removal rinse step. In the post-removal step, isopropy! alcohol (IPA) is used for
example.

Therefore, since a nitric acid treatment step (i.e., a pre-removal step) and an
isopropyl alcohol treatment step (i.e., a post-removal step) are further performed, the
resist removal process becomes more complicated and processing time is
prolonged, thereby lowering productivity. Also, since a pre-removal material, e.g., -

nitric acid and a post-removal material, e.g., isopropyl alcohol, are further required



and reacting the mxture of alkanolam ne and al kyl al koxy al kanoat e. X 3
0 JAN ZOB 4 To achieve the fourth objective, there is provided a nethod
for removing resist including providing a substrate, forming a res3 gt JAN 2003
the substrate, contacting the substrate pith a resist renoving agéent

conpri sing al koxy N-hydroxyal kyl al kanari de or a resist renoving
conposition to renove the resist fromthe substrate, the resist renoving
conposition conprising al koxy N hydroxyal kyl al kanam de, and at | east one
conmpound sel ected fromthe group consisting of a polar material having a

di pole nmonment of 3 or greater, an attack inhibitor, and al kanol am ne. The
resist r | ; | Dy i L] : ' t i
prosent | oty e M siBl el maRARY 1B FRTaRIrEoa iRhRts. t bbition,
I s capabkmosf variduschaths|fgr trenpre-remoediystep amacthergsstosmioval steppareyreguirednd
does not attack the_ underlying |ayers exposed to the resist renoving agent
or conpo& fEsSk remrving apsrmRtus perpes paneoraseiledbuls. 1 is a fl ow di agram
wherein the solid lines indicate a process of renobving a resist and pol yner
using a resist renoving agent or a resist renpving conposition according to
t he present invention) and tBeNKAFRY OF THHE INVERGION he conventional steps
elimnated by using the present 1nventiron;, FIG 2 1s a block diagramof a
resi st renovi iyfiegisivjentive efdhagpraserisingentiemis/Aogroxifgena resistreragyving agent
removi ng, conposi tion,accor din 0 the present .invention: Fl . 1.S,.a
Sohennt | Ea, P BRI ETRaRIy 16 tieRhe S Esistar polgmiss antwich idbnnat

[ eBLSt T SMRCkUhGRRTHg RiyePs BRPOSId (PR IGWEI T bganaccording to the
priesent invention; "FI'G "4 is a schematic diagram ot a vertical type resist
renovi ng apparfsesond ohipchiveafithe presentiingentipmts torpravidesa sompesitionfer

ComPOs O R0, L BLESN MBI, O oL Gt 5 Mg ana
resi st paiyieh yoes! il atttfé‘ékruﬁﬁe?lkrir{ge@&é‘gxﬁWﬁi ﬂieotrés?sq(?@ﬁ@vmb éﬁeﬁlhe

present | nventi on;
A third objective of the present invention is to provide a method for preparing

the resist removing agent.

A fourth objective of the present invention is to provide a method for removing
a resist using the resist removing composition.

Accordingly, to achieve the above objectives and other objects and
advantages of the present invention, there is provided a resist removing agent
comprising alkoxy N-hydroxyalkyl alkanamide.

U In another aspect of the present invention, the resist removing composition
includes alkoxy N-hydroxyalkyl alkanamide, and at least one of a polar material
having a dipole moment of 3 or greater and an attack inhibitor.

According to another aspect of the present invention, the resist removing
composition includes alkoxy N-hydroxyalkyl alkanamide and alkanolamine. The
composition may further include at least one of a polar material having a dipole
moment of 3 or greater and an attack inhibitor.

In another aspect of the present invention, the method for preparing alkoxy N-
hydroxyalkyl alkanamide includes mixing alkanolamine and alkyl alkoxy alkanoate,

and reacting the mixture of alkanolamine and alky! alkoxy alkanoate.



3,,0J ANZ2003 5 FIG 6 is a scanning electron mcroscopic phot ogéaph
11 ustrati ng the renoval result of the resist pattern using the 0 JAN 2003
conventional resist renoving conmposition; FIG 7 is a cross-sectional view
of .a substrate having a copper layer, which is not treated with a resist
renoving conposition; FIG 8 is a cross-&ectional view of a substrate

havi ng a copper layer, which is treated with a resist renoving conposition
according to the present invention; FIG 9 is a cross-sectional view of a
substrate having a copper layer, which is treated with a conventi onal

resi st renoving conposition; ~, FIG 10 is a graph illustrating the
observation T epybhietie thetoaRARBIeARECIndre il BoNBed SHBHAR d: rifidvh

El ectron Spectroscopy before the frate Ing a copper layer is reat ed

with a reaclsrdungapmmdlggcaaswstratepforammg)achesgtbnthbesubls&amtcarutacamg tha FI G
11 is a graph illustrating the observation result for the copper

formed orPubstiate Withea T%Fh@%@@ ageat comRrisinecalkexy. dishydroya th%“@Oﬁ@NQat e

havi ng a ¢o t St .k

accordi ng&tag %e pr se'}rllé Fr@jac}nst‘?tfooﬁr’:{o "ﬁ"‘fﬁe@e @nﬁ?&ﬁ%%ﬁ@?ﬂ&skra{esﬁ t he
change. i nrefsu osftiorrenraptisingfalkdyy NegydrbxgaIRpaikbhamide Rmelbtadasty gas
chr omat ogr aphy n‘T‘SShours atp ‘I Ir'?tgea;v(zbibeys g}WS ﬁgurs DESCRIl PTI ON OF §I"HE

PREFERREmmanm%mt@d e g gepumgmslst«mof/ BrRplagmeterial axing:a idipole

removi ng ¢ di o, t.h sen ti.on will be described,

and a rret'ﬂgﬁ%l"glp%g p%%%ﬁ%‘ ?ﬁ%t{?{(’?énﬁ'gﬂ qﬂ?{j 8 fng a resist using
@S ame, and Fhéessist rérﬁﬁﬁ\'ﬁg%e@ﬁ@??éél's}@réﬂﬁ&ﬂng %o'iﬁkfbsﬁtﬁﬁ"n atcordify/id e

d will be described in detail. The present invention may, however) be

enbodi ed pnesaahywantlbemastam emsllen’o@apabullsdfmcrean@ma rasist, and ||s napatmlet 0

th nmbodi t.h h d t
ot CUop corittyBl weripvinosRe; Atk Gaeheflic. SaVREr a0 Hosk qdt e ﬁ@@ﬁ"
the scope,edyifg Pé\)%?@@prgéé%'ﬂ‘?é‘réé?sttr@ﬂ%ﬁn n%hgbﬁ@'d Boﬁmgﬁaﬁl’bh 3 0J

2003 6 Resi st rehoVvi ng agent resi st renovi gent acc Ing to the
present invention includes an al koxy N hydroxyal kyl al kanam de. In detail,

t he al koxy N-hydroxyal kylBF?IE@BE@Cﬁ?IPLﬁONGBF:QFﬁEHSIQAWII\E@%Wl a{1):

FIG. 1 is a flow diagram, wherein the solid lines indicate a process of

removing a resist and polymer using a resist removing agent or a resist removing
composition according to the present invention, and the dashed lines indicate the
conventional steps eliminated by using the present invention;

FIG. 2 is a block diagram of a resist removing apparatus using a resist

() removing agent or a resist removing composition according to the present invention;

FIG. 3 is a schematic diagram of a horizontal type resist removing apparatus
using a resist removing agent or a resist removing composition according to the
present invention;

FIG. 4 is a schematic diagram of a vertical type resist removing apparatus
using a resist removing agent or a resist removing composition according to the
present invention;

FIG. 5 is a scanning electron microscopic photograph illustrating the removal
result of the resist pattern using the resist removing composition according to the

present invention;



R4 OR3-COONR R2OH ... (1) wherein R is a hydrogen atom a C to(?
hydr ocarbon (i.e., a non ring hydrocarbon with 1 to 5 carbon atomns)y UorJA(ynZIm3
aromatic hydrocarbon having 1 to 3 rings; R2is a C, to CS hydrocarbon or
an aromati ¢ hydrocarbon having 1 to 3 rings; and R3 and R4 are each any of
the C, to CS hydrocarbons) independent 8f each other. In the preferred
enbodi nent) R, is a hydrogen atom R2 is -CHZCH2-, R3 is CH2CH2-, and R4
is -CH3. The resist renoving agent according to t he present invention
contains a hydroxy group (-OH), an al koxy group (-OR4) and a carbonyl group
(C=O. Consequently) the resist renoving agent according to the present
i nvention is FiBy6ds aacanning aleetmmmm¢mmphuiogsaptm|lmtrauhgaheeenmahnd

t he f tlonforrmla he resi st

e ngreRsteg” tﬁ%&%?%”&ﬂ bl iSinb e SV anlis e s R ESmBVing, caspposilion,

renovi ng the t X %{%@t Nich i
(Reacti gn f ormu N ?@1)3 %bjﬁ %e?t(?d_)d %JYI% C-%F@%E%ng?}é I%épgéﬁl @) \Ehllglh 1S
wher ei n it treafemmﬂna resish removingf edmpositiohy mer . 3 A ~ar~ 2003 Resi st

renovi ng conposition Enbodiment 1 A resist renoving conposition according
to a first enbddi fdne GessHectionaladewiafresHbsirate havinga carpsr layey, which is

N- hydr ox Ying a
di pol ¢ maaiad whh SRR emalitt, ombBeTionBEaing B IE Préfi b fen

N-hydr Oxyal kyF18! ba@amrdgstecaoﬁ@lrmewnﬁergmstﬁa&étr@mrtyatobp ébtay%rdwam iped
formul a ). The polar material having a di pole nonent of or greater

;zhl bits féalﬁcbwltbcﬂ convantiongl resistaemaming 60BPOSHIaN, nked pol ymer and resi st.
|

pai tern and t FCs APi§ASFPh asEAel i ARty Al BESICAF iEOBRSLebRE, [ Vol '

renoved Ryrnfadbn ROSstiaRé %I"slrﬁjhAuééﬁ Blect SpedtroBroply Hdferd the subweitei t at ed
by such polar material. For t ol ar material having a dipole nonent of 3

or great bAVing:a eppperiayenis treat \méin yiesistremel g campositiemsicepeding thhe

attack inhibitor ol revents various | ayers exposed to the resist renoving
present invention;

FIG. 11 is a graph illustrating the observation result for the copper layer
formed on a substrate using Auger Electron Spectroscopy after the substrate having
a copper layer is treated with a resist removing composition according to the present
invention; and

FIG. 12 is a graph illustrating the change in contents of components of the
resist composition, measured by gas chromatography for 48 hours at intervals of 8

() hours.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinbelow, a resist removing agent and a resist removing composition
according to the present invention will be described, and a method for preparing the
same, a method for removing a resist using the same, and a resist removing
apparatus used in the resist removing method will be described in detail. The
present invention may, however, be embodied in many different forms and should
not be construed as limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be thorough and complete, and

will fully convey the scope of the present invention to those skilled in the art.



canposition, particularly, netal |ayers, frombeing attacked. The attack
inhibitor is represented by the following fornmula (Il1): R6 - {OH)~ ...(II)
wherein R6 is a C, to CS hydrocarbon, a C, to CS hydrocarbon havijg SAN QOB
gr-oup, an aromatic hydrocarbon having 1 to 3 rings) or an aromatic
hydrocarbon having 1 to 3 rings and a -®00H group in at |east one ring. The
I nteger n may have a val ue between and inclusive of 1 and 4. Particularly,
it is preferred that R6 is a benzene ring and the attack inhibitor is
catechol in which nis 2. Also) gallic acid is a wdely known attack

i nhibitor represented by formula (11) that may be used within the present

i nvention. The attack inhibitiofRResistirenmoving ageat netal |ayer is illustrated

by the followng .reactiaon formiula (2) for the case.when. the attack

"ni bi tor | o A deshmong agen acbidios & e RestEY ivardion nsiush @) sikont
wher ei n W . it Ll adl} ' novi ng
conposi trilylc‘)-{r)(a g(?: or ||n%é@%ﬁ(;g%gﬂseéclgndc?tg'rlﬁ:)tggi%e%%ﬂﬂgg%ar%ygﬂ{( g‘ﬁ%@gjrﬁ ii%on

i ncl udegepheseritéod by fdrhuter dxyal kyl al kanani de and al kanol am ne. The

al kanol am ne is a conpound represented by the followng formula (I111): R

“NH-R20H ... (I111) wherein R R<OHy BRB,@H t 0--5 hydrocarbon or an

S
aromat i : r; | 0 rd.ngs | O on
or an SRS RS EhRSaRA etoa G oSSy salban .8, frnorrifg nJuHcafee s
R is hygitiedas 5:680sh adrmEnechnanematic hgdréddrbohhavirgid @3 rindd)R, is a C,
al kanolamne is also effective in renoving an organonetal lic polynmer. The
0 Kg?norretpam hydissagken of anwrrmgtiedyidsecarkpomhaving 4itRahengsi ard Rs and R, are

r &pf esent e t l, oW ion far e case of
nonoet ha?l%&b %8.? ﬁ?%@aé&%”%&ﬁ%}bgg\%) m%e%haeﬁlsé)f égéh Bn\er.
In the preferred embodiment, R, is a hydrogen atom, R, is -CH,CH,-, R, is -
CH,CH,-, and R, is -CH,.

The resist removing agent according to the present invention contains a

hydroxy group (-OH), an alkoxy group (-OR,) and a carbonyl group (C=0).
Consequently, the resist removing agent according to the present invention is very
effective in exfoliation and dissolution of a resist and polymer.

Also, as shown in the following reaction formula (1), the resist removing agent
reacts with an organometallic polymer, thereby easily removing the organometallic

polymer from the surface of a substrate:

(Reaction formula 1)

0 Mp,
ﬁ R«—O—R 'cI: N/ \o
Mp + R¢«—0—Ry—C—N—~HR20H 4—=0—Rx—C—
P Ney”

wherein Mp represents an organometallic polymer.



M + IXNRFOH ~Mp™ --- HN O Rz wherein Morepresents an organonet al I'ﬁ
polynmer. Preferably, the resist renoving conposition according toéa sééﬂnzm]a
enbodi ment of the present invention further includes at |east one of the

pel ar material having a dipole nmonent of 3 or greater and the attack

I nhi bitor. ~ ~ ~aN zoos 9 The resist 7enoving conpositions according to
the present invention and wei ght % of various conponents are expressed in
the following Table 1. In Table 1, the contents of the preferred
conpositions are given in parentheses. Table 1. Resist Renoving

Conposi tions Conposition for removing resistA koxy N-hydroxyal kyl

al kanam de (wei ght % Al kanol Resist removing compesitienmat eri al (wei ght

9% Attack inhibitor (weight 9% 130 t f% ' q to 70230 to 99.990.01 to
70330 to 99.98 (40 to 60)0.01 to 4&—-&@-%8@—]3‘!0)0 01 to 40 (20 to 30)430 to

28728 tlot 89@@3(@%9{%%&9@ c%rﬁﬁoé‘ﬁ@n @tcbRiing f°4 firSt ERbBAMment 6F thE Préderito

invention includes an alkoxy N-hydroxyalkyl alkanamide, and at least one of a polar
material having a dipole moment of 3 or greater and an attack inhibitor.
The alkoxy N-hydroxyalkyl atkanamide is a compound represented by the
above-described formula ().
. The polar material having a dipole moment of 3 or greater exhibits a high

( solubility with respect to cross-linked polymer and resist. In other words, the

polymer strongly bonded on the side walls of the resist pattern and the surface of the

exposed underlying layer can be effectively removed by such polar material. Also,
resist removal itself is facilitated by such polar material. For the polar material
having a dipole moment of 3 or greater, water, methanol or dimethyl sulfoxide may
be employed.

The attack inhibitor prevents various layers exposed to the resist removing
composition, particularly, metal layers, from being attacked. The attack inhibitor is
represented by the following formuia (Il):

Rg-(OH), ...(I)

Q wherein R; is a C, to C; hydrocarbon, a C, to C5 hydrocarbon having a -COOH
group, an aromatic hydrocarbon having 1 to 3 rings, or an aromatic hydrocarbon
having 1 to 3 rings and a -COOH group in at least one ring. The integer n may have
a value between and inclusive of 1 and 4.

Particularly, it is preferred that Ry is a benzene ring and the attack inhibitor is
catechol in which nis 2. Also, gallic acid is a widely known attack inhibitor
represented by formula (1) that may be used within the present invention.

The attack inhibition mechanism for a metal layer is illustrated by the following

reaction formula (2) for the case when the attack inhibitor is catechol:



(5to 30)0.01 to 30 (5 t0.20)0.01 to 30 (5 to 20) The contents of the
above-descri bed conpositions are optimal contents in which a resi ﬁﬂagﬂN-zﬂﬂa
pol ymer can be effectively renoved, and the | ayer underlying the resist,
e.g., a netal |ayer, exposed to a resist renoving agent or a resist
removi ng conposition, is mninmally attac@&ed by such conpositions. Anmong the
above conpositions) conpositions 3 and 7, which include both a pol ar
material and an attack inhibitor, .are the nost effective for renoving
resist and polymer. Also, in the case when there is a netal |ayer
underlying the resist, they do not attack the netal |ayer. However,
conposi t {Reaction fommda?) whi ch do not include an attack inhibitor) may al so
achi eve the sane effect as conpositions 3 and 7 in the case when a nateri al
normal |y attacked by a resist renoving conposition, such as a netal |ayer,

3 0 JAN 2003 io is not expQsedod0 the resi ORYi Nng conposition. Also,
conpositions 2, 4 andy& ch do net—tncl a pdar material having a
di pol e nonent of 3 or gre oway al so acP !

e sane effect as
conpositions 3 and 7 in the case when attack inhibition of a netal layer is
a nore inportant factor) the anount of polyner to be renoved is very small,

or a pre-r carried out. As described above, the resist
renovi ng %%%¥$Mﬁe&)g§?§@§£®§%lhg conposi tions have excellent capability
for renoving the resist and the polymer which is an etching by-product.

Al so) they do not attack the layer underlying the resist, a g., a netal
Ia@r. In addition) the above-descr iBmebodimenti2al s are cheaper than the

comonents. ol AP GE YRR ab S s SBRSHe FrBib BEe
accor di ngrbSentiAVBRESST mcllliljc:.i%@ﬂ{é SMRoky mﬁ?&%&ggla Y alk@Raklidd aft e clamite.

represented by fornula ( and al kyl al kox kanoate represented by
formula (1V), Hhe alkanetamineds@/caompotind Irepiesgntachby itie féllmwing forpaia (1)
(Reaction formula 4) R, -NH-R,OH ..(Ill)
wherein R, is hydrogen, a C, to C, hydrocarbon or an aromatic hydrocarbon having
1 to 3 rings, and R, is a C, to C; hydrocarbon or an aromatic hydrocarbon having 1
to 3 rings. In a preferred embodiment R, is hydrogen and R, is monoethanolamine,
that is, -CH,CH,-.
The alkanolamine is also effective in removing an organometallic polymer.
The organometallic polymer removing mechanism of the alkanolamine is

Q represented by the following reaction formula (3) for the case of monoethanolamine:

(Reaction formula 3)

Mp 4 H2NR20H

wherein Mp represents an organometallic polymer.
Preferably, the resist removing composition according to a second
embodiment of the present invention further includes at least one of the polar

material having a dipole moment of 3 or greater and the attack inhibitor.



NHR-RZOH + R -0-R~-~-Rs --) Ri-0-1~-CONRI -Rx~H + | ~CH <l 1> <IV> <> +<V>
wherein RL is a hydrogen atom a C, to CS hydrocarbon, or an aromatic *
hydrocarbon having 1 to 3 rings; R2is a C to C5 hydrocarbon o gnjAn 0
aromati ¢ hydrocarbon having 1 to 3 rings; and R3, R4 and RS are each an%P @f
the C, to CS hydrocarbons, independent 8f each other. The al kanolamine is
preferably nonoet hanolam ne in which R is a hydrogen atomand R2 is
-CHZCHz-, and the al kyl al koxy al kanoate is preferably nethyl methoxy
propanoate in which R3is -CHzCH2-, R4 is -CH3 and RS is - CHS. 3 0 JAN
2p03 m Here, to supply energy sufficient for this reaction, the reaction

t enper at ur e i Theuesishremdviag compogitons aceording teethenprgsent mventiomand

DT e Bl Bl o seseSea 19 i el 4 il
90C. As ' f ' 1) i d
oS o AR DA a s e i Top sl ) Lot

is a C to CS alcohol having a | ow boiling point, for exanple, nethanol
with a boiling point of about 60C, the amde (l) is a material having a
hi gh boiling point, for eXakid & Rﬁ@ﬁhBﬁWQV’WW'W’PS propaneanide with a
boi | i ng pormt—of—abgut—206C—Thereforey—the—atcolpt—Y)—TsTenoved—usTn
f ract i onjpCotipssitidrat| iAdkoxyoNemydroryalkylahAtkanol ) copPBolatd. Pr efl Attasky,
fraction distillatlion is performed tpgether with a nitrogen.bubbling ijn
t he react{%ﬁeﬁ‘é’t"mg JAKRNAPIGL, | on of %@"éﬁ" cohol | P@ei@ £ aci I"i%ﬂ'gi%l by

r cin ressur gy reacti on pq cou tv efs nm|
LR B 5L Pkgn oo 59, BBy,
5§ renovi ng

| g 7 J
The resi Qoeo3d bogons showniin Tabl e 1} groe o apardd by first
pr epar i nfefr—atkoxyN-hyaroxyatkyrt—atkprer-de—acepratng—to—tie—present

i nventi oh2i n the abq\a® we88688bed mannef and then pi xi ng t her ¢t0hto [70ast
one mat efTal—Setectqd fromtile group CPpnsSiStimg O] _an attack [Tl brtor, ja

materi al | Baving a di|38 ©® 9888nt of 3 of greater, hRPIadol 4A-Q¢toHhR t he
range of |contents ag \n Table 1.|Also, the ¢ hih{ ONg pWah |7

shown ingTable 1 can @Qqﬁﬁgﬁarm as follows Firs %Qf)&?éjaqr Aégttaﬁﬁ 01 to
30 wei ghf 4% of an at{tfe, gglej bi tor and} @.Pio 76 30

5 30 to 99.89 0.1t040 | 0.01to 30

6 30 to 99.89 0.1 to 40 0.01 to 30

7 30 to 99.88 0.1t040 |0.01t030 |0.01to30
(40 to 65) (5 to 30) (5 t0.20) (5 to 20)

Q The contents of the above-described compositions are optimal contents in
which a resist and polymer can be effectively removed, and the layer underlying the
resist, e.g., a metal layer, exposed to a resist removing agent or a resist removing
composition, is minimally attacked by such compositions.

Among the above compositions, compositions 3 and 7, which include both a
polar material and an attack inhibitor, are the most effective for removing resist and
polymer. Also, in the case when there is a metal layer underlying the resist, they do
not attack the metal layer.

However, compositions 1, 4 and 5, which do not include an attack inhibitor,
may also achieve the same effect as compositions 3 and 7 in the case when a

material normally attacked by a resist removing composition, such as a metal layer,



wei ght % of a polar material, 10 to 70 weight % (preferably 30 to 40 wei ght
% of al kanolanine and 10 to 70 wei ght % (preferably, 30 to 40 wei §if JAN 2403
al kyl al koxy al kanoate are nm xed. Preferably, the al kanol am ne and al kyl
al-koxy al kanoate are mxed in a mxture ratio in which the total anmount of
al kyl al koxy al kanoate can conpletely rihct with al kanol amine to be
converted into am de. The tenperature of 3 0 JAN 2003 12 the mxture is
mai ntai ned at a tenperature in a range fromroomtenperature to about 120C
Preferably, the mixture is heated to a tenperature in the range from about
80C to about 90C. The reaction time is 1 to 24 hours, preferably 1 to 12
hours. Astrat expeséa i theyresistrempving domplositioracAlso; compbsitions|2)dearhd6, 1 t o
7 hours. Th onpl etjon of the reaction can be verified visually or by gas
chr ot JPEBIR MBtiNG|LS4 Polar mAIEHa hAYInGS SIPalE RMERGH 39 ALeatenTBAbn: .

i s obser : j ' :

componeriop SrnidVenE bt et A ChpsRIA #3RET inWEbaeeSiFRBIBKR 1\
react i oninhibitiore of aetetaleer isa morppspdrtart fastor eyaradunisofysbigmer to be

chronat ogr aphy, the area percentile of N al kanol al koxy al kanam de
exceedi H@NERVER isHary sealb @ eprecieraaval istep basbesn. carried gytr centile is

defined as th . k pgak_in .t spect rum
associ at ed W?‘ﬁﬁ@ﬁﬁ%@%@ﬁ?? %/rieégﬁ rgﬁ"qq'ﬂig égéﬁg&l&%&&%égﬁ der all
peaks Ofc@hboﬁﬂﬁﬁ@'ﬁ%ﬂé%xc@ﬂénttébﬁpé]ﬂm}l'féﬂﬁerﬁyﬁhgﬂhé?ésibi/aﬁ@@he pERRRSIURRIChY .
in order to renove al cohol having a low flash point generated as a

bﬁr oduistan eiching byreroduct: i Alsas they danptaitackthe layeaunderyingdhe reésistt i on

[ erfornmed together wth,a.nitrogen bulbling in the reaction bath r
vapor | 248 forf BletEHEvar. ol erdiigh; (i Arov dseibed Mt HiE chpaoetintn e, e
react i onchabBnefisSeh thée RBnVERtioRAINTAdEst FEMobmgPelstapssitighgu! t aneously.
Preferably, the fractional distillation is performed so that 7 to 8 wei ght
% or |ess of alcohol remains with respect to the total anount of
conposition. Method for i resi st The steps .of renpving the resist
using the resist renovi 3 RERAMIAY LeSISLIGIOUAA A88Bbsi t i on accor di ng
to the presenpni " } hA i i id |'ine
steps in FIG b\?. é‘mNm%ﬂaelR@oﬂ&éﬁ%‘?‘gﬁﬂ?%@é@i I s%ﬁ%@s@gggg&hﬁbot h
t he sol i drapaned doydeahting atteewlamimne speesentediiydormhula(lipasd @lkyd etiexy f or

conpl eting a sem conduct or, devic r instance, an etching.(dr rwet)
robess BkeBRAR P REPRORY R EvScas Brrreianiest e e GliRging readion
pattern Fbcmﬁ‘"gxéi( Then, an ashing step, which is a dry stripping process,
is perforned on the substrate where the resist pattern is fornmed (step
110). The ashing step can be 3 0 J A N 2003 13 omtted. Subsequently, a
substrate_where the regist pattern is forned is allowed to contact a resi st
r enovi ngﬁgﬁ%‘?ﬂorb '@Uﬁ%g}st renovi ng conposition listed in Table 1 to renove
t resist or polyner or both (step 120). This is achieved by placing the

regi st renoving nt -or the resi renpvi 0 14 s Ry @ bath and then
di ppi ng the subsﬁﬁ%ﬂ’&@%tﬁ t Ry t'?arlﬂ%r&/_@@a lM’#gqr Qllist r enovi ng
agent or the resist renoving conposition my be sprayed onto the substrate
as the substrate |s noved thrfugh the spray. In the case+<9; usi ng the

resi st renoving éb@ﬁt or th&¥esist renovi g conpositions according to the
present invention, the resist renoval step is perforned at a | ow

tenperature of about 70C or below) specifically, in the range fromroom

tenperature to 70C, preferably, frqm45C to 70C, A contact ti. i.n the
o ! BesBUR: e RYSHasen S, d Culd s Ny JEGATRPR R SN AEOMlE By UrRaRsbeR by

‘h : b _ et . o . .
prosent TAVERTI SRR, i85 C2) 65 niBREE SIEPAT PR ARFSCARA Heina,
exposur e 10@rings;candcRi, SR, Bad Ryarérdactkanyref tHea€¢to Cldydrogarbens,esi st for a

conventional i-line (365 nm resist, or aresist for a KrF exciner |aser
(248 nn) Indgnesndenkef pach &thers conpl etely renoved) the resist renoving

agent, the r eslih%talkanolamine is preferably monoethanolamine in which R, is a hydrogen

atom and R, is -CH,CH,-, and the alkyl alkoxy alkanoate is preferably methyl
methoxy propanoate in which R, is -CH,CH,-, R, is -CH; and Rg is -CH,.



removi ng conposition and the dissolved resist renmaining on the sgfﬁ %g
‘are rinsed away (step 140). The rinsing step is perfornmed using Nd@03
solution) e.g.) deionized water. |If necessary, the rinsing step can be
-performed in two steps. Finally, the substrate is dried by a spin drying
met hod or a drying nmethod using isoprop¥l alcohol to renove the deionized
wat er remai ni ng on the substrate (step 150). After the drying step 150, the
substrate is transferred for subsequent processing. Wen a resist is used
again in a subsequent step, the used resist is again renoved through the
steps shown in FIG 1 after the intended subsequent step is conpleted. The
sem conduct orHdes;ito esupplycemm‘gytselﬂiaiemtdog this neacticm dlae eebaiionttefrplerateiae ion

¥ ocesses and resi st. renov 3.0 JAN 2003 14 As shown G 1
D mee’t ibaitained e TmRRTage o T fangs Go o TP AB DRt 12050 d IRg 1 o

the pre t I st
or pol yrdF, beﬁ%% cRiboRef e el ER Aiktte it Acited FR Peldere ¥
unli ke tthe rangedrdm @baut 80tC tédlabout 90NCe the |ayer underlying the resist is

prevented from being attacked, the post-renpval step 130 (dashed |ines) can
be omitted, af§sngersieedfiem dimabone eagtionformala,amine bh ds reacted wifh

present, ed by a sinple process, conpared
to the c%#gpﬂw%yo@ g'%@eo{m ﬁ%llébﬂoi@g Therefore) the productivity of
sem conduct or Wil gresalésiol(¥) ﬁ§ém1kt@l¢yaleﬁh@m&ﬂng BeiowsthoilifgpBint Fopppar at us

As descri bed above) since the resist renoval &rocess Is sinp ified, the
i st rexampleg mathanalwith adaing peint of akeutByertheiamiget(i)os aomatestal nade

200, accoPafg 4 ORI (1B Toh oRAP rstnnky N hkitadery PRALE RS Wi
uni t_210g bR S6IRGoF BbouAT T ATRerdTdE) the BldondPfy) iEeioved sty

conventional pre-renpval unit and post-rempval unit are not necessary.
Thus, t hisactienal dlistillatioo towbtaio ancamide {{eempoyndppar at us 200 can be

Si gnlflcantly 2S4GO o the gonven art t he case that
the resist RB%%F@&D 3‘#51@%5‘8@&‘ ?ﬁ!)l'so% A i)?g?gﬁﬁ% HBE)”'{}Rgeﬂni ts 210,
220 and 8§9blﬁﬁj3ﬂ1 {harrefsfion Battp dﬂ@/aggﬂﬁ Bf‘ihéJQItholTMﬁé fabiitated byre
conventional art, a nitric acid pre-renoval treatment bath ‘and an

i sopr opytecwcmmthe pnelss\yrq)ofsmerreaom bathaOn‘renursmﬁme twe methodeonayhe v,

t hereby elim | aths and significantly reducing the area occupi ed
by the r@g?@:tP r%%'gﬁﬂﬁo %53r atus 200. A resist renoving apparatus enpl oyi ng
a spray nethod can be classified into a horizontal type and a verti cal

type. Referring to FIG 3, a hor| zont al type resi st renovi ng apparatus 300
enpl oys a horizontal @daethpe DEENAriRATESiE ogingigoranaesitisryst em  a handl er,

or an arm and | sgpll engl L0 Butes Sl aB ' kel RS0 U1
(;) preparing an alkoxy N-hydroxyalkyl alkanamide according to the present invention in

the above-described manner and then mixing thereto at least one material selected
from the group consisting of an attack inhibitor, a material having a dipole moment of
3 or greater, and alkanolamine, in the range of contents as shown in Table 1.

Also, the compositions 1 through 7 shown in Table 1 can be prepared as
follows.

First, at least one of 0.01 to 30 weight % of ari attack inhibitor and 0.01 to 30
weight % of a polar material, 10 to 70 weight % (preferably 30 to 40 weight %) of
alkanolamine and 10 to 70 weight % (preferably, 30 to 40 weight %) of alkyl atkoxy
alkanoate are mixed. Preferably, the alkanolamine and alkyl alkoxy alkanoate are
mixed in a mixture ratio in which the total amount of alkyl alkoxy alkanoate can

completely react with alkanolamine to be converted into amide. The temperature of



15 source 3Q0 containing a resist renoving agent or a resist renoving
‘conposition of the present invention supplies the resist rennvigg aggﬂt or
resi st renoving conposition to the resist renoving unit 310 thr Bh 2003
-supply unit 370. A rinsing solution unit source 362 and a drying agent unit
source 364 are also connected to the rilr®%e unit and the drying unit 330

t hrough the supply unit 370, respectively. Nozzles 312, 322 and 332 are
installed in the units for spraying materials suitable for functions of the
respective units. In operation, when a substrate is |loaded into the resist
removing unit 310) a resist renoving agent or resist renpving conposition

i s spr aytbd nixture tis enaintained atla temperatoresin & camgss from rddem temperatenedeot rate i s

ti I d_ hori tal.ly, by, th ' 340 towgrd th i RSi
uni t 320004 120 o eterabii, e i e R herlec 1R IamesTauindng s9naR fBlbn the
nozz| e %ut?g“@' tbyathdLR@Gi’@sTﬁéfrﬁaétﬁ)rFf?r%‘?X %olsy ﬁBGrsdEYéf@thl?Htto?’@o by
the carrier O0to then be dried by a drying agent, su¢h as alt or a drying

chem calhalirs e #Afied toe heatihg is cbsipleted, the rdactarig left 3idde for nde 7thsurs.
hori zontal type resist renpving apparatus includes only three units, the
si ze of the appfampietion af theirepchen canhevrrified visually PhBYOG8SFIG 4, a

subst r at e ECBAGERRY 17 FRLI) e FREHIT YRt T BRI BuRobiddtedts B 5 T
resi st rewenrved tdanish@s thearebeion broeBYes JViRepased sépdratd cobMmpoReRt ent
invention and a supply unit 470 to suplg:ctéet he resi st renoving agent or

raai)st rlapers arg ehaasved to sampietelianis compiation ofrthe reactiendsibst r at e

of "t hr ecPigpulred RIS cativdfinon i atalyey Peind G ARG aghv RERIRE. 1o
each ot hgsrceatild ot alkiP ke talkdrdiRieSexcEReing 80 % lplies EsmpletiordsmAsed

of a drying area 430, a rinsing area 420 and a resist renoval area 410 in
vert i cal reastjoendsea percentileds defined as the area under ameak inthe ggsagent source

6 d ly. d .t hrough the suppl ' 0, h
embodi et onEegiaphy DeRHH ferdCiaed Wiy srinert Aty esya g Lo
mat er i al grela@ruriier a‘ll*’tféé?(s%fi élﬁmrﬁ?&%rﬂsséﬁéWﬁ@hﬁoﬁ@ﬁﬁmﬁﬁ%‘é@b yMowi ch a

resist is formed is | oaded onto the substrate support 4 t he support 440

first noves t8ubsequaniiywirepedarie removetalecehal\navinga jew flashuintrgeneratesi st

renovi ng_agent or, resist. remvi.ng. conposition 3 J N..2003 16 fromthe
sour oo a80AR:PRRueE isftionah I9uer & asrayitr. Rrasighel REUERHEN 5 auct 450,
I'n the ppefeimieditoyeinét WRRa nitrbgeh BRbBling HiTHYe RSaclidRBath! of PapdtizatioAYfi Ng

conposition is discharged to the outside thro:gh an exhaust duct (not

shown) . iheeaicoingl is &acilitated byraducingghe pressuse of e reactionutathr Also dbgpewot

440 nove e, substra the rinsing ugjt by descendi ng....A: Ll nsi ng
sol uti Onﬁ]eiﬁqq?erﬁgg%)[eaé,cg%rgtgﬂtsd)myh%n??qéy.ng rﬁfﬁ? %‘XZ%’%%?%@W' p%é'“éﬂé'!bf%/ duct
ﬁ . Fi np&iarméd So thest f@BQVéi?htt AESr 1885 OF BILdNd! FéRaMaWiRy respect fBthedotdihe

i cal novenent of the substrate support 440 to be dried. A though FIG 4
shows t hamountotiegmpegsitiant 430, the rising unit 420 and the resist renoving
unit 410 are disposed vertically in sequence frombottomto top, these
units may be vertically disposed in a reverse order. Because the vertical
type resist renoving appar at uspethddRrRERDRIHG Feyy&nt i on al so i ncl udes only
three units, the size of the apparatus 1S significantly reduced conpared to
a convent i onallhe stepscaf remyexng pipg registsusing ¢he resistieniaing Bgeot and eesistesent

i nvention are described with Befer ce to the fo.Iowi.pg g@lanPl e(i .ﬁgt it is
under st ofMPYIRY SPAWISHAhacENdINg Todhe prpperiinygnticp will B deseiibed Wit o5
Exanpl e J'efé’fé?i&értétth@ 3ofd Ii%tﬁéﬁé' il\E fly 01 ONGRé At the %ﬂgéﬁiidﬁ’al %Qcé’gs iaf

nmonoet hanol am ne as an al kanol'am ne and 200 nl of nethyl methoxy propanoate
as an estapresantediyxenth tBalsoliduimetand thehdashed line steps ihddGed Warioos for 5

hours. After heafi% thg react ant \a/as restored to roomte r.atl(Jre for 5
hour o, TRESGESSES o romRIEling 2 SYRCORAHELPS aVISe. forunsiangry b SLching (¢ or

o a1 el WopdstorlBh BN imBlamiAli Hicats, SePafaddubing s et 85 1od
(' H NVR) asnasi rThergian ashinglsiép,wehighus atdryatrippingprooéss, iis ppefotraegen the

mllion (ppm. The NVMR data of the product is as follows: 6.8 ppm (1 H),
3. 7- 3. 8 pubstiateywheseibe resishipaiten)is famped ($epd 1mIhe aghing step can be




3. 0 JAN 20p3 m Exanple Il Preparation of Methoxy N Butyl Hydroxyethyl
‘Propanami de 200 mi of N)N t-butyl ethanol anine as an al kanol am ne_and 200
m of methyl nethoxy propanoate as an ester were m xed. SubsequenﬂIQ/,JﬁtN‘leoug
‘m xture was heated at 90C for 5 hours. After heating, the reactant was
restored to roomtenperature for 5 houd$. The obtained resultant nateri al
was anal yzed by gas chronmat ography to ascertain that the nethoxy N butyl
hydr oxyet hyl propanam de product was obtai ned. Exanple Il Evaluation of an
Appropriate Tenperature in Preparing Methoxy N Hydroxrethyl Propanam de 200
m of nonoet hanol am ne (MEA) as an al kanol am ne and 200 m of nethyl

net hoxy ginidiednSutseovenily 28 substsateawhers therriesist patietsisfoemedys allowadder t ai n
t he tenper re sui,table.for the reagt.ion of .amne angd. ester..the oxy N
hydr oxy ORI it AmeYing Botdlor £ ESatrnioviY pmeRbticBistea i TaIEL Y e
i n Tabl qefgvednbhesist BEp6RTTaHBIhItA(stepe1 20NN TS iSaéifiebd ﬁwéahg tM8s
nmeasured. The timng for conpletion of the 'synthesis was déterm ned by the
el apsed resisk removingtagent os theresist temaening compasitonyini bativ ang thenydipping

et hoxy RERHBSRLNY he Palia A HBTREN, 1 fp i fREMT BGo T (AP 88 keact | o
Lember at i) ESRBESHERATRD BB} 8 ohldThd S Rd 3 TAA 3. BEomd Remahay®

result, it was understoo e'reacti1on does occur at roomtenperature
and t hatthrdwegh #ecséprap. occurs nore rapidly at higher tenperatures. However,
I n consideration of other g conditions, it is preferable that the

reaction ten‘p‘@rtaﬁlﬁaéecﬂfé@i'fﬁr)?h%demmg e orithe resishearaeving f or

B AR AR oS RR RS  RitA A BatormE bts |
performed at a low temperature of about 70°C or below, specifically, in the range
from room temperature to 70°C, preferably, from 45°C to 70°C. A contact time in
the range from about 10 to about 30 minutes is preferred.

The resist removed by the resist removing agent or resist removing
composition according to the present invention can be applied to a resist suitable for
short wavelength exposure such as a resist for an ArF excimer laser (193 nm), a
resist for a conventional i-line (365 nm) resist, or a resist for a KrF excimer laser
(248 nm).

After the resist is completely removed, the resist removing agent, the resist

C) removing composition and the dissolved resist remaining on the substrate are rinsed
away (step 140). The rinsing step is performed using a rinsing solution, e.g.,
deionized water. if necessary, the rinsing step can be performed in two steps.
Finally, the substrate is dried by a spin drying method or a drying method using
isopropyl alcohol to remove the deionized water remaining on the substrate (step
150).

After the drying step 150, the substrate is transferred for subsequent
processing. When a resist is used again in a subsequent step, the used resist is
again removed through the steps shown in FIG. 1 after the intended subsequent
step is completed. The semiconductor device is completed through such repeated

unit fabrication processes and resist removal steps.



tenperature and about 7 20 C. In the preferred enbodi nent of the nethod,
‘the reacting tenperature is in the range from about 60C to about gquQN 2003
Exanpl e 1V Preparation of Resist Renoving Conposition and Eval uation o

.Same to Renove the Resist As shown in Table 3, seven (7) resist renoving
conpositions were prepared with MEA, MV} catechol and water of different
contents. Subsequently, the conpositions were heated at 60C for 5 hours.
Next, the resultant material was placed at roomtenperature for 6 hours.
Then, nethanol was renoved by fractional distillation in which a nitrogen
bubbling and a reduced pressure nethod are both adopted) to conplete the
conposi t i ons. AFishowasnHIG d, simcedhe resistisgmaovingagsnd oe rekistonemmng esi st

: Ny d in the foll ow pupihe
B koive 5 FEhhent epebr bt G B FHpec e e
f d t i i | | .
Tﬁ;g a "(fél tain{]i:']%m i aye?tocgrrgg g'%te ﬁttggipiﬁ?%l ri &gﬁﬁtﬁgﬁf'g{eﬁg’e ,tQ((S)t' \;e Y

t hi cknessecssany) uhlikedhpaohventionalar! Al sthceNhstidyarrurddenyingine gt igvas
deposited to a thickness of 6000 A and then flowed. A titaniumnitride

| ayer asPreveniad figm bgieg atjacked, thedast-remeval stepnla (dasbeddings) aamben

i nterlevel..dl el o e B | e f T , a
et eV BhidlE 888 fd 4o WRRbRBISA, Thuf, hELHEDET®. B RRER. the FTH
phot ol i t f@9baR_dMPIBEEIY FEMOVER By leDsifrpléprodeds] BémpardEtathéeddrivehtiofali a
hole. The resist pattern was baked and then the interlevel dielectric |ayer
wgf) et cheasistuemayinghpracesss T hesefoee rthapraduetivity of\semipondusteridevices canchant
t orma_vi ole e S| the alum num |l ayer. After formng the via hole,
the 7 su@%f‘?@?ﬂ?%?ﬁﬂgg{%@ and di pped into 7 respective baths contai ning
the 7 respective conpositions listed in Table 3. The tenperatures of the

bat hs were maintained at 60C. After being subnerged for 20 mi nutes, the
R@SISt teme Appagatysd dried, and then the

substrates were rinsed wth waR@siSf emeving APPas
substrates were gxanpned, usi ng. scanni nqg gl ectron n crascopy,.(S . The
Subet 1 at os wers dEEbAS 20 Eo Snta e LhSsistovsl Dot B RURBARE e FSIRt ons,
and 3 a%%ga 4d® |l irn@r®ioni dan't | i S.
The st at Feéni?%ﬁ/e subst'g:I rgate [(ghgﬁg?;%P Febﬁé;\g?j by i?)rr]\edhrn ei@gﬁé \?reé %*ﬁn%'lﬁtoscf r{ggfé
remai ni ngoppagtrer and remai ning resist. Table 3: Resist Renobving

Per f I i ti | t endVEA( Cat I WAt

() Cbser vat | BRETE084840E050 18530 (RO OGRS BHTTHF0R0N6 BH52D 1 506
0100a630RBAAGA RHABRGACRARAADR (A rom@9aFuni® 21084 rivsinduni® 220)ante dEARg
state is the state simlar to using the conventional resist renoving
conposi t unit 2BRC-The is.tthe domvestioralyre-remaviad unitiandvpast-seanovatemipareedot o t he

oy 8 gehe TR e e Mt R B 30150 8

\VA@]ESt I SigRHicAmty FEHASEd RS toRipAred th 1K espVertignal 8Hal ycol amre, catechol and
r as its essential conponents. Exanple V

In the case that the resist removing apparatus 200 employs a dipping method,

the units 210, 220 and 230 each correspond to an independent bath. Thus, unlike
the conventional art, a nitric acid (HNO,) pre-removal treatment bath and an
isopropyl alcohol (IPA) post-removal treatment bath are not necessary, thereby
eliminating two baths and significantly reducing the area occupied by the resist
removing apparatus 200.

A resist removing apparatus employing a spray method can be classified into
a horizontal type and a vertical type.

Referring to FIG. 3, a horizontal type resist removing apparatus 300 employs
a horizontal carrier means 340, e.g., a conveyor system, a handler, or an arm, and is

sectioned into a resist removing unit 310, a rinsing unit 320 and a drying unit 330. A



Anal ysis of Conponents of Conposition The respective conponents were m xed
in aratio denonstrated in Table 3 and then the anpunts of corrpopeq;;t; N)f 003
the respective conpositions were anal yzed after a predeterm ned t %ag
-el apsed. The anal ysis results showed thﬁ% t he respective conpositions

i ncl ude conponents listed in Table 4. ;3 0 JAN 1003 20 Tabl e 4: Conponent
Conposition |tenmvethoxy N hydroxyethyl propanam ne (weight

%9 Monoet hanol ami ne (wei ght 9% Cat echol (wei ght % Water (wei ght

99 171. 90. 113152675131536210131545517131554725131584230i 315732401315 Exanpl e
VI Eval uation of Apprperiate Processing Tine To verify appropriate

processi RQUICENO0 ePrtaing GJesis FremeVingsagrian@ tesistremavingeempositionofi n

211 st el preREt iFBhubA SupPibs ind BRRECRRIS g e bl oCr R B e s ™
those i nchyp@Bitdn tY thd esisEramGYing LMite3 10 tHrBagh BSdupl@ DFit 370, A FinsiRd

states of an alum numlayer and a’silicon |ayer were observed using SEM
3 0 JAN golutiopunitasnusce 362aanda dreimg\agent Reitfsounce 364 Bre Eise connected to

| tenpr °“the }irqge Ungeangﬂwg) ryﬁw%rt\fr%{ 598 ?hr%LgF\Eiﬁie Sstupply unit 370, respectively.
Nozzles 312, 322 and 332 are installed in the units for spraying materials suitable for
functions of the respective units. in operation, when a substrate is loaded into the
resist removing unit 310, a resist removing agent or resist removing composition is
sprayed from the nozzle 312 to remove the resist. Here, the substrate is
continuously conveyed horizontally, by the carrier 340 toward the rinsing unit 320. A
rinsing solution is sprayed in the rinsing unit 320 through the nozzle 322. Finally,
the substrate is conveyed to the drying unit 330 by the carrier 340 to then be dried
by a drying agent, such as air or a drying chemical directed onto the substrate by the
nozzle 332. Since the horizontal type resist removing apparatus includes only three
units, the size of the apparatus is significantly reduced.

Referring to FIG. 4, a vertical type resist removing apparatus 400 employs a
vertically movable substrate support 440. The vertical type also includes a source
460 of the resist removing agent or the resist removing composition of the present
U invention and a supply unit 470 to supply the resist removing agent or resist

removing composition. In the preferred embodiment, the substrate support 440 is
rotatable. Also, the inside of the apparatus is constructed of three areas, in a
bedded structure, vertically displaced with respect to each other, and not
independent chambers. That is, the units are composed of a drying area 430, a
rinsing area 420 and a resist removal area 410 in vertical sequence. A rinsing
solution source 462 and a drying agent source 464 are connected to a supply duct
450 through the supply unit 470. In the embodiment, a single supply duct 450
sequentially provides the respective materials for all three units.

When a substrate (not shown) on which a resist is formed is loaded onto the
substrate support 440, the support 440 first moves to an area where the resist

removal is performed and a resist removing agent or resist removing composition



renovi ng capabilityAttacked or not (A, Si)1100215032004250x5300 (.0;
‘better, o: best) The synbols in Table 5 representing the observed 3 8rd4H 2003
state are the sanme as those in Table 3. In Table 5, an "x" indicates that
-the underlying layer is not attacked. Fromthe result shown in Table 5, it
was observed that the nost appropriatelbeaction time for renoving the
resist includes tines from10 to 30 m nutes and that the underlying | ayer
is not attacked at all. Exanple VII Evaluation of Appropriate Processing
Tenperature To verify appropriate processing tenperature, the conposition
corresponding to item nunber 4 shown in Table 4 was used) and the resi st
was rendien the sourgeden vigthecsunnin gnitdieisaprayed through the supplyaduct 480. The
ot her progessing conditiqns e the sane as those in anple. I V. The
emoval Bas orreeLembofied? i irkisttEmoNip eoSate’ BestFoRPNIRgum | ayer
and a sild ik i | e 6:
Rosi ot - RETIEPSUIGHES (NENErR eP MBS an Sxfadd Mt orsholed. 2 ur e

( ©) bserWencthe rekist esmevalrstep\is cgmplgtad; thet sulistraté sdpport 440 rhaves the

Si ) 1450x25003550x4600565057Q0, The synbol s in Table 6 are the sane as those
in Tabl eSubstiatg e theripgiag yniy yidesegndiages A ripsipgssaiulion (hentspray

resist r; OGO ' | BRA Ik ; out
15C to ABmire ARSRERCHICHirGl b e ol it 45BN, e SBBGFatS BThARTLT
vi a hol ecarpiedftorthedryiaguaitt480 by the ventizial movenrterit lof tivasebsteatesupporit440  of
Exanple 1V, the resist was remved with the conpgsition corresponding to

i Lem nunigere driedodithonghddG 4shawethat doe deving unitfiSQ.die pising wﬁt 429 andd t he
r tio . . . t ani. er | '

Sern - andrerEefh BebEintimato o B H BiticaIi i SetueES PNy BEKGh 1B
exanpl e, thelse urfisi by Wesvertoalliedisposedir ¢evaBedittienNBecaisy tHe Vertiosl type

conposi tion EKC-245, with other conditions being the sane as those
resist removing apparatus of the present invention also includes only three units, the
size of the apparatus is significantly reduced compared to a conventional vertical
type apparatus.
The further details of the present invention are described with reference to the
following examples, but it is understood that the invention is not fimited to these

specific examples.

Example |
Q Preparation of Methoxy N-Hydroxyethy! Propanamide

200 mi of monoethanolamine as an alkanolamine and 200 mi of methyl
methoxy propanoate as an ester were mixed. Subsequently, the mixture was heated
at 90°C for 5 hours. After heating, the reactant was restored to room temperature
for 5 hours.

The resultant material was analyzed by gas chromatography to ascertain that
the methoxy N-hydroxyethyl propanamide product was obtained. In addition, the
product was analyzed by proton nuclear magnetic resonance (*H-NMR) spectrum
giving relative amounts of components in parts per million (ppm). The NMR data of
the product is as follows: 6.8 ppm (1H), 3.7-3.8 ppm (4H), 3.4-3.5 ppm (3H), and 2.8-
2.9 ppm (1H).



i.,n the above described exanples, and then the resultant nateri al %SJAN 03
‘observed using SEM The observation results are shown in FIG 6. en th@
SEM phot ographs shown in FIGs. 5 and 6 are conpared, one can see the resist
.was conpletely renoved when the resist renmoving conposition according to

t he present invention was used, while tI®e resist partially remains when the
conventional resist renoving conposition, e.g., EKC 245, was used. Al so,

3 U JAN 2003 23 al though the underlying alum num|ayer was not attacked in
t he present invention, the alum num|ayer was attacked partially in the
case of using EKC-245. Exanple | X Measurenent of the Effect of Attack on
Copper Layer As shown in FIG 7, to Exauagtealrln the effect of attack on a
copper layer to a next eneration

i ntergonnection |3 arg CHF each of a
plurality of I G

| ayer of eachﬂgg sltd?gfg ‘\Al%@%%ﬁagﬁ’ Lé}gﬁégﬁsgn %Lk#’%%[‘ﬁ% %asarj)%?@toéfgﬁ%ﬁgﬁ

pl ural i tinetifoxy@ropahobie @s an Ssterage@vhined. tStlssaquently! the mirtuvetwasibebtaer s
1300 and 1350, functi oni barrier nmetal |ayer, were sequentially

formed o@t QQté'i g B@@fsongﬂ'eh%QﬁﬂQaéhe feAagiant wag r eﬁp&m&@qm terpperature
respect |'\éef5y ?}@gd then a copper layer 1400 filling the respective contact
hol es wa '? to a thickness of 10000 A. Then, the plurality of

substrat es weTge @btaifled reetrltaﬁthﬁeterer %@%n&tyz%cﬁﬂdgss chfmiatograpisy oot
treated W th any resist renoving conposition, group B was di pped in a

i st raseertaig thatthenethony dobutyd bwﬂmxugttwbprqrtaﬁawdemroetu@woamobtamed;| e 4

5 C for 100 m nutes, and group C was dipped in a conventional resist
rermvi ng conposition (EKC— 245) at f5C for 100 m nutes. Continuously, sone
substrates of each group were observegarplegl SEM FI G 7 shows the case
when a substrate was not treat ed vmt a resrst_renovi ng conposition (group
A), and FIG 6 shows theEvaluatio ; atecTemperatarg ed with a resi st

renovi ng conposition .a or di.n | oth eent | tron oup B). In the
case of using the res'—ﬂg—ﬁéﬂgarﬂ%t—@xwuéma. 2 uw.m&the present
I nvention, thQOG%ﬁ)frrﬁéh'ééthéﬁoldﬂrtrheqmeaé)én iaridl&fire dhd QGO?MQS‘T%%?I

with a resist renoving conposition was achi eved, which is the desired
result. methnxmropandete (MM sascare esteaiwerd noixad. tSubseqseetiy,r’terasaertgrn the

corrposrt on ac rdr n present nventi on dj ot aftac

layor  at lempera ol forifie TeSeiup! AR A0 Sl ol mRtioRy & hUGrIREH ng
conposi t bﬂibér&rn%lé v@s) sﬁﬁhé@&\éﬁ dt diffdrent %méérﬁttﬁéﬁ RRsHoWEin TéSle 434 W SO
severely that the copper |ayer was al nost conpletely removed. From 3 Q

JAN 2003timé ednsumeiifar she isynthesis 1l I complate waghmeasotash The iming farhe
copper | &dm Ie(iron &ethe synthesis was determined by the elapsed time until the area % of

O the amide (methoxy N hydroxyethyl propanamide) exceeds 80% as analyzed by gas
chromatography.

Table 2: methoxy N hydroxyethyl propanamide Reaction Temperatures and Times

Reaction temperature (°C) |25 35 45 55 65 80 90
Reaction time (hr) 55 24 30 7 6 4 3

From the above result, it was understood that the reaction does occur at room
temperature and that the reaction occurs more rapidly at higher temperatures.
However, in consideration of other processing conditions, it is preferable that the
reaction temperature does not exceed 120°C. Thus, the temperature for preparing

the amide compound according to the present invention is desirably between room



cal cul ated. The calculated etch rates are listed in the foll ow rg T@Rhe 7.
‘Table 7: Etch Rate of Copper Layer GroupABCEtch rate (A/nin)00>910800AN2003
ascertain the effect of the resist renoving conposition according to the
-present invention on the surface of the copper |ayer, the surface of a
copper layer of group A (without treatneht of a resist renoving
conposition) and the surface of a copper |ayer of group B (with treatnent
of the resist renoving conposition according to the present invention) were
anal yzed by Auger El ectron Spectroscopy, and the analysis results are shown
in FIG. 10 and 11, respectively. As shown in FIGS. 10 and 11, the resist
r enovi ngeopasatiire iand abasd 12056 tlo tha prefescashembadimentof the anetbodettisi bit any
effects on {.he, copper, |ayer,. since the Auger tron ctra shown in
Fl o 0SNG 1SRBREA Uit shnge il ab e POV ER i < of
Conmponents of Resi st Renoving Conposition The anount of conponents of the
resi st renoving conposition corresponding to item nunber 4 shown in Table 4
were anal yzed by gas chromat ogr aphy Etan®lédvr i ntervals. The anal ysis
results are showmn in EIG 12) in which -- is the areag % of amde, -0- is

B of ResistRemevingLampgsdiopangt hy| net hoxy

the area % of nobnoet h&RSRHANRY. s S ANPQSUIOE \
Sdmdid Re d%He”BEAiQI 12, 1t was

propanoate, respectively (U
observed that the area O/('SE(\{IE Sty hgﬁVVds CONSt ant apout 80 % even after 48

hours had el apsathowhl indlasle 3, seeen {7 alesist nembhmgotanpaositivas wers preparealt
3.4. The area_of nethyl nethoxy propangate was reduced from0.9 to 0.5

at:.)tlavzri 24wiB MEAMMR ategheliand wates of differest gentents, Subsequently, Rirs. Al so,

whiion hatOTRAE SRR Tk Hepled BBA°CIHER SBEFS" NoRP she bl FrsiRal k™ ' o™
cont ai neglaeatid rooMmi tafperaiues fsr 6 AOdrs. Bnéh, TABHHAPRBWAS reRioved Hyomattiteidl ng

that the main active conponent of the conposition according to the present
i nvent i odistiflation trewhichta ndragesrkidobling:and a seduerd pressuiee mathed @@ holii t er 4B

hours i ' t [ tion according to the present invention is
not qui g%’?&%&nE‘ﬁﬁ%@gﬁﬁg@ﬂggﬁ‘@g@?@nd can be used for a long tine. This
nmeans that th¥heqesestd beemeved dsiy the dltveldessied rswiremdviryy enhance
the productivity and can reduce the nmanufacturing cost si gnlflcantblsi})

unl i ke t@aempesiliontwamparepased in thefahowing a@amnpes ion eacherld sheetsnfubsirateshe

| mvent | of Ha.EOSSEOREd A SRR TRERTR VG006 i) 8.4 RRAReRE 008, i ng

agent hapi 617 ishe et blisutsstiaes tespéctivedy. STheR @ YitatdusBpesahd artitasiesi ding to
t he present invention has an excel |l ent cgggb,l lity for renmoving a resist and

can ef f eoitfide Igyeravaredofsoed i A thicknesyahdb@ alresregivelrand heated. Nextaryer

- amovi ng S B pEbag Herlof o BbRKAER: oL B0 Apfie AT oteE. A lebiym

| pvent i ORitride YRstas & cappingliaperoRas fonhddom thé aluminult RiyerBRdahesapp for
r ving the paol yner and a post-renpval step for frevemtlng t he underlying

| ayer fr intedeyeldieleckiadaver was formedta a shisknessof 1 G0G Ao cren, caliesisd was

oLl L5 RO b Clafe RS pdon s TR b
Furt her, férhfalresispattmadfing BRAA Aok THS résisSpaméin| was bared amdahantise

conpact .
interlevel dielectric layer was etched, using the resist pattern as a mask, by a

buffered oxide etchant to form a via hole exposing the aluminum layer.

After forming the via hole, the 7 substrates were ashed and dipped into 7
respective baths containing the 7 respective compositions listed in Table 3. The
temperatures of the baths were maintained at 60°C. After being submerged for 20
minutes, the substrates were rinsed with water for 5 minutes and dried, and then the
substrates were examined using scanning electron microscopy (SEM). The

substrates were graded as good, better, best based on the SEM observations, and



It will be apparent to those skilled in the art that various nodifications
‘and variations of the present invention can be nade w thout depa from
the spirit or scope of the invention. Thus, it is intended that tahbe 3‘»'& <803
Ainvention cover the nodifications and variations of this invention provided
they come within the scope of the appent®d clains and their equival ents.

30,IAd 2003 26 Wat is clained is: 1. Aresist renoving agent conprising
al koxy N-hydroxyal kyl al kanam de. 2. The resist renoving agent according to
claim11l, wherein the al koxy Nhydroxyal kyl al kanam de is of the forrmula (1):
RA-O-R3-C O-N-R, R0 H . . _éal ) wherein: R is a hydrogen atom a C, to
C5 hydrott@rgradesareamdlaataml g drusing symbolmyThe statewfthe isubstratedisi s a C,

and R peer ettt AR ot aitagaer anf cEelids re8REy g

agent according to clai m 2, wherein R is hydrogen, R2 is -CHzCHz-, R3 is
-CH2CHz , and R4 is -CHS3. 4 A resi st renopving conposition conpri SI ng:
al koxy N-hydr oxyﬁatbdgn‘s ﬁémstd%erms/mgrﬁbrﬁurmmdﬁe\/am €ompositiorest er i al

havi ng a—di Jl;\ﬂl el ack —i-nhibitot~5—The

{fﬁ' 3t reﬁ@ﬁ' FEMEA(?M)Sl t 'MMFB(ﬁﬂPr '(DQtebﬁoF(g?' m Yé’lﬁhﬂr)jn Ut%eﬂléﬂihﬁs ()
Yy rOXycu r\yl aeatratd forrtt=a \I o1 E5—¢EO0N-R120H—

whérein:| R, i980drogen,| 36X, to (hydrocar boﬁ 10!)} an argmatic hydrocar bon
havi ng fto—3rings, RZ[S a C, [(a)\lts nydrocar fjon_or —am afjonatic

hydr ocar pdn hav'lQQ% 1 to [Bngs, a0 3 0 JAN|ABEB 27 R3|&d R4 are,
| pdependept |y, , to drocar . 6. The 1 renoyi ng conpositien
a@rdi n gto clﬁom 4, m% n_the %Par mat er i dl ﬁos one s!*loect ed froma
gr oup congl sti %d)f vat ef 5g¢ret hano 6@md 00

©
5 250 150 60 100 @
6 300 100 60 100 o
7 350 50 60 100 o

(o : good, e: better, o: best)

The good state is the state similar to using the conventional resist removing
composition EKC-245, the better state is the improved state compared to the
conventional case, and the best state is the significantly improved state compared to
O the conventional case, respectively. EKC-245 is a conventional resist removing

composition having hydroxylamine, diglycolamine, catechol and water as its
essential components.

Example V
Analysis of Components of Composition

The respective components were mixed in a ratio demonstrated in Table 3
and then the amounts of components of the respective compositions were analyzed
after a predetermined time has elapsed. The analysis results showed that the

respective compositions include components listed in Table 4.



di met hyl sul f oxi de.

7. The resi st

removi ng conposition according to claim4,

‘wherein the attack inhibitor is a conpound represented by formul 33([} AN mﬂ3

R6is acC to

(OH) ~ wherein:
-havi ng a - COON group,

ring,

conposition. 9. The resist

CS hydrocarbon,

aC toCS hy

an aromati c hydrocarbon having 1 to 3 rings,
aromati ¢ hydrocarbon having 1 to 3 ring80and a -COOH group in at

and nis an integer froml to 4. 8. The resist
according to claim4) wherein the al koxy N hydroxyal kyl
range from about 30 to about 99.9 weight of the resist

renov

dr ocar bon
or an
| east one

i ng

removi ng conposition according to claim4,

wherein the polar material and the attack inhibitor are, independently,
a range fromabout 0.01 to t .3Q weight % of the resist renoving
conposi tion. 10. A resi st fﬁ% ﬁgeem%?m éO(S’H‘ sing: al koxy
N- hydr oxjya al Kanai de, and] al kanol am ne, 1}, 1Ne TEesSTSt T enovi g
conposi t] kemacMethxyNt o cl ai m) Monoethansdamingm tGajﬁﬁl@Plat | eqs\Vatere of
pol ar erial di pol e f 3 or gr, d an
i nhi bit h’%ﬁ?&%{g?‘ 03 28 1&?&5&&/“%9 st retrm % nposji @f (55}% é);or i
to clai namdile al koxy N hydroxyal kyl {al kanam de i s of the for
(I): R4-P0-R3- -NR R20 H . (1) whereinf R is a hydrlogen atom
to C5 hy roc r(})‘(ﬁlghb%)an aromatic hydrocarbon Having 1 to 3 |ri ngs, R2 i
C to h¥drocarbon ?o1r an aropati c hydrocarbolf having L to |3 rings) and
and R4 ndepend@ tgly) agd toChs hl/drocarton. 133 The rlesi stT& enov
C osit 02 cordi ngtﬁo claim 10, whegein thejal kan(;llaan‘i ne [i' s of1§ he
f 'ovvinp orjpula (1113 R -A‘H_Merein'
62 10 13 15

4 55 17 13 15

5 47 25 13 16

6 42 30 13 15

7 32 40 13 15

Example V|

Evaluation of Appropriate Processing Time

To verify appropriate processing time, the composition corresponding to item

number 4 shown in Table 4 was used, and the resist was removed at different
processing times as listed in Table 5. The other processing conditions were the

same as those in Example IV. The removal state of the resist and the attacked

states of an aluminum layer and a silicon layer were observed using SEM.

renovi ng conposition
al kanam de is in a

in
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-11, wher

wat er) rmnet hanol
according to claim1ll, wherein the attack inhibitor
represented by formula (I1):

hydr ocar
hydr ocar

_ is hydrogen) a C, to C5 hydrocarbon, or an aromatic hydrocarbgg hgéhq% 1
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From the result shown in Table 5, it was observed that the most appropriate
reaction time for removing the resist includes times from 10 to 30 minutes and that

the underlying layer is not attacked at all.

Example Vi
Evaluation of Appropriate Processing Temperature

To verify appropriate processing temperature, the composition corresponding

to item number 4 shown in Table 4 was used, and the resist was removed at different
processing temperatures as listed in Table 6. The other processing conditions were
the same as those in Example IV. The removal state of the resist and the attacked

states of an aluminum layer and a silicon layer were observed using SEM.

LY



al kanolam ne is of the formula (I1l): RlL -NHRzOH 3 0 JAN 2pp3 30
‘wherein: R is hydrogen, a C, to C5 hydrocarbon, or an aromatic K& 08rdANr2088
having 1 to 3 rings, and R2 is a C, to CS hydrocarbon or an aromatic
-hydrocarbon having 1 to 3 rings, and the al kyl al koxy al kanoate is of the
formula (1V): R4 -OR3-COORS ...(1V) W¥rein R3) R4 and RS are,

I ndependently, a C, to CS hydrocarbon. 22. The nethod according to claim
21, wherein, during said m xing, the al kanolam ne is in a range from about
10 to about 70 weight % of the resist renmoving conposition and the alkyl

al koxy al kanoate in_a range fromabout 10 to 70 wei gl_ht of the resist

removi ng conposi ti ofable®: ResistrtemouingcRerfainenaeoBy [Temperaturaher ei n, duri ng

Sal d m v: ng, faort hao ot | ot anao - of o nnl r\v-
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t-e-H—a-I—ha-\H—n-g+—
di pol e ndtamt| Pfocgssingyr eat er DtsbervatisrisokrasiEi bi tdrAttaH(edeirmoté(Al i)
removi ng conposi tion according to claim 23, wherein,| during said m xing
t he pol & mat dermperatierRE) at | semoving earakilit ¥re, |ncependently, in a rahge
fromabqui 0.[01.to about 30 wgi ght % of the resist rjenoving conposition
25. The |met had®3ccor di ng to cll& m 20, wherein said rldhcting is performef at
a tenperia ur 56’ a range fromjroomtenperature to alqut 120C. 26. The
met hod ng to claim?25 latter said reacting f ther conprising
renmovi ng al coh95 produced as aGby product of the reac,tl ng. 27. A resi i st
renovi ng —EGRPHFSHRe—PH

n. A racr ot nn

Ao cubcot v At o axr-1a. Fal he
UVIUI g o oUioot T ac Ty TU T g o T oI ot

substratie4 ands0 o x
O 5 |65 o x
5 70 o} x

The symboils in Table 6 are the same as those in Table 5. From the result
shown in Table 6, it was observed that the resist removal occurred rapidly in the

lower temperature range from about 45°C to about 70°C.

Example Vil

Comparison of Resist Removing Capability
The via hole was formed using the resist pattern in the same manner as that

of Example IV, the resist was removed with the composition corresponding to item
O number 4 shown in Table 4, the processing time was 20 minutes, and the reaction
temperature was 60°C. The resultant material was observed using SEM, and the
observation results are shown in FIG. 5.

In a comparative example, the resist was removed using the conventional
resist removing composition EKC-245, with other conditions being the same as those
in the above described examples, and then the resultant material was observed
using SEM. The observation results are shown in FIG. 6.

When the SEM photographs shown in FIGs. 5 and 6 are compared, one can
see the resist was completely removed when the resist removing composition
according to the present invention was used, while the resist partially remains when

the conventional resist removing composition, e.g., EKC-245, was used. Also,



3 0 JAN 2003 mcontacting the substrate with a resist renmoving agent
“conprising al koxy N hydroxyal kyl al kananmi de or a resist renmovingd( JAN 2003
conposition to renove the resist fromthe substrate, the resist renoving
-conposi tion conprising al koxy N hydroxyal kyl al kanam de, and at | east one
conpound sel ected froma group consi sti ﬁa of a polar material having a

di pol e nonent of 3 or greater, an attack inhibitor, and al kanol am ne. 2B.
The net hod according to claim27) wherein, during said contacting) the

al koxy N-hydroxyal kyl al kanam de is of the formula (I): R4 OR3

CO- N R1R20H . ) Wwherein: R is a hydrogen atom a Cl to CS hydrocarbon,
or an arajthaugh t}vydmsiﬂlymahmnugt layebwasmqtgét;ackad inthe @eseot ibgention,

hydrocar on_,or.an ha i n d R3 and R4
are, dgﬁélﬂ'é‘mw X‘fr@’a? ﬁgé\%ﬁ‘f{j gQS ﬁ@s'ﬁgté’gé'za@gor ding to

cl ai m 27, wherein, during said cont act| ng, the polar material is one .

sel ected froma group consisting of water, nethanol and di nmethyl sul f oxi de.
30. The nethod according to clai m2Bx edKn, during said contacti ng) t he
attack inhibitor is g co ound re by formula (1'): R6 - (A"1)n
wherein: R6 is a C, Mgag tQf 4he b oAltack o5 (orRerdavesn havi ng a

- COON gr oup) | I

hydr ocar bon h§€|sﬁ8%q{1 ﬁ?ﬁﬁfgé avi Hgﬁéwgﬁﬂ{ﬁﬁ%ﬁ?pﬁ”@ﬁt?n eger

from1 tmuéh atenfodNisAEEh pdidHs a Aext gehéctiondaterdbmgedtiondagenirst, a

wher ei n, _during sal d contacting, the al kanolamne is of the follow ng
f C)m“ a @Psg layp1 120Pwasiqrmed on each of a plurality of substrates 1100 to a thickness

of 5000 A, and then the BPSG layer of each substrate was patterned using

photolithography to form a plurality of contact holes. Subsequently, titanium/titanium
nitride layers 1300 and 1350, functioning as a barrier metal layer, were sequentially
formed on the surface of the contact holes to a thickness of 200 A, respectively, and
then a copper layer 1400 filling the respective contact holes was formed to a
thickness of 10000 A.

Then, the plurality of substrates were divided into three groups A, B and C.
Group A was not treated with any resist removing composition, group B was dipped
in a resist removing composition corresponding to item number 4 shown in Table 4
at 65°C for 100 minutes, and group C was dipped in a conventional resist removing

O composition (EKC-245) at 65°C for 100 minutes.

Continuously, some substrates of each group were observed using SEM.

FIG. 7 shows the case when a substrate was not treated with a resist removing
composition (group A), and FIG. 8 shows the case when a substrate was treated with
a resist removing composition according to the present invention (group B). In the
case of using the resist removing composition according to the present invention, the
same result as in the case of not treating the substrate with a resist removing
composition was achieved, which is the desired result. In other words, it was
ascertained that the resist removing composition according to the present invention
did not attack the copper layer at all. However, in the case of using a conventional
resist removing composition (group C), as shown in FIG. 9, the copper layer was

attacked so severely that the copper layer was almost completely removed. From



wherein: R is hydrogen, a Cl to C5 hydrocarbon, or an aromatic hydrocarbon
"having 1 to 3 rings; and R is a C, to CS hydrocarbon or an aronatic

hydr ocarbon having 1 to 3 rings. 32. The method according to cl ai n3ﬂ7,JAN 2003
.wherein, during said contacting, the al koxy N hydroxyal kyl al kanam de is in
a range from about 30 to about 99.9 weight % of the resist renoving
conposition. 33. The nethod according to claim27, wherein, during said
contacting, the polar material and the attack inhibitor are, independently)
in a range fromabout 0.01 to about 30 wei ght % of the resist renoving
conposition. 34. The nethod according to claim27, wherein, during said

cont act ithg resulés shavandn EiSac? through®, edehy cates ofithe copper tayeocambet 70

wei ght % of the resist, r ving c osition .35 The net cording to
ol o m 2 atlalk  Fie alciRted dich EABE ave istedt indhia UGyl Totle eyl ki

al kanam de, the al kanol am ne, the polar material and the attack inhibitor
are in a range from about 40 to about 65 weight % of the resist renoving
conmposition, in a range frdabkbbuttch RateadfdCiopBér b@yeght % of the resi st

r enovi ng—corposiii-on—iA bout—20-wei-ght-9%of the
resi st rlenovi @rog@nposi tlion, an@ in a rgnge from about § to abogt 20 weilght
% of t hg—restst |\:;nvv+| conposttron—rgspectively—36—jthe—rethod
accor di rjg Btoh catei (AV@ih) dft er saldd contadting, f@ther cqnpriskri@00 ~ ~|~a~
~00~ 33 TTSINygThe substrate, and dryrmng the substrate. 37. 1ne nernod
according to claim36, before said contacting, further conprising ashing
tc&ﬁt subst r at eTo38cefain tietdffatt of the Bsist removieg codpositivaradcordiagdo the

acting is perfornmed at a tenperature in a range from about 45C to about
70C. present invention on the surface of the copper layer, the surface of a copper layer of

o wfmda Bndu fodlibein b & esRAGRABTNRAR AT ufy Siridd of

copper layer of group B (with treatment of the resist removing composition according

to the present invention) were analyzed by Auger Electron Spectroscopy, and the
analysis results are shown in FIGs. 10 and 11, respectively. As shown in FIGs. 10
and 11, the resist removing composition according to the present invention did not
exhibit any effects on the copper layer, since the Auger electron spectra shown in
FiIGs. 10 and 11 were substantially the same.

Example X
O Analysis of Components of Resist Removing Composition

The amount of components of the resist removing composition corresponding
to item number 4 shown in Table 4 were analyzed by gas chromatography at 8 hour
intervals. The analysis results are shown in FIG. 12, in which -l- is the area % of
amide, -a- is the area % of monoethanolamine, and -x- is the area % of methyl
methoxy propanoate, respectively. From the results shown in FIG. 12, it was
observed that the area % of amide was constant at about 80 % even after 48 hours
had elapsed. Also, the area % of monoethanolamine was constant at 3.4. The area
% of methyl methoxy propanoate was reduced from 0.9 to 0.5 after 24 hours
elapsed, until it became essentially O after 40 hours. Also, it was understood that
the composition according to the present invention, which had undergone the

reaction completely and became stabilized, contained amide, amine, catechol and
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& () - s10WRefgin&10%& ()- 10/ 10/
107’5 9310% & L) 364 hydrogen atom, & &\ fo &2 ydrocarbon, o am aromatic nydrocatban
O having 1 to 3 rings,
R, is a C, to C; hydrocarbon or an aromatic hydrocarbon having 1 to 3 rings,
and

R; and R, are, independently, a C, to C5 hydrocarbon.

3. The resist removing agent according to claim 2, wherein R, is
hydrogen, Rz iS "CHzCHz", R3 IS 'CH2CH2', and R4 ‘S "CHa.

4, A resist removing composition comprising:

alkoxy N-hydroxyalky! alkanamide; and

at least one of a polar material having a dipole moment of 3 or greater and an
Q attack inhibitor.

5. The resist removing composition according to claim 4, wherein the
alkoxy N-hydroxyalky! alkanamide is of the formula (1):

R,-0-R;-CO-N-RR,0OH ..(h
wherein:

R, is hydrogen, a C, to C5 hydrocarbon, or an aromatic hydrocarbon having 1
to 3 rings,

R, is a C, to C4 hydrocarbon or an aromatic hydrocarbon having 1 to 3 rings,
and
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% of the resist removing composition.

9. The resist removing composition according to claim 4, wherein the
Q polar material and the attack inhibitor are, independently, in a range from about 0.01
to about 30 weight % of the resist removing composition.

10. A resist removing composition comprising:
alkoxy N-hydroxyalkyl alkanamide; and

alkanolamine.

11.  The resist removing composition according to claim 10, further
comprising at least one of a polar material having a dipole moment of 3 or greater

and an attack inhibitor.
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to about 30 weight % of the resist removing composition.

19.  The resist removing composition according to claim 11, wherein the
alkoxy N-hydroxyalkyl alkanamide, the alkanolamine, the polar material and the
attack inhibitor are in a range from about 40 to about 65 weight % of the resist
removing composition, in a range from about 5 to about 30 weight % of the resist
removing composition, in a range from about 5 to about 20 weight % of the resist
removing composition, and in a range from about 5 to about 20 weight % of the

Q resist removing composition, respectively.

20. A method for preparing alkoxy N-hydroxyalkyl alkanamide comprising:

mixing alkanolamine and alkyl alkoxy alkanoate; and

reacting the mixture of alkanolamine and alkyl alkoxy alkanoate to form alkoxy
N-hydroxyalkyl alkanamide.

21.  The method according to claim 20, wherein, during said mixing, the
alkanolamine is of the formula (lll):
R, -NH-R,OH (1))
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24. The resist removing composition according to claim 23, wherein, during
said mixing, the polar material and the attack inhibitor are, independently, in a range

from about 0.01 to about 30 weight % of the resist removing composition.

25. The method according to claim 20, wherein said reacting is performed
at a temperature in a range from room temperature to about 120°C.

26. The method according to claim 25, after said reacting, further
comprising removing alcohol produced as a by-product of the reacting.

27.  Arresist removing method comprising:
providing a substrate;

forming a resist on the substrate; and
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30. The method according to claim 27, wherein, during said contacting, the
attack inhibitor is a compound represented by formuila (l{):

Rg - (OH), ()
wherein:

R; is a C, to Cs hydrocarbon, a C, to C; hydrocarbon having a -COOH group,
an aromatic hydrocarbon having 1 to 3 rings, or an aromatic hydrocarbon having 1 to
3 rings having a -COOH group; and

nis an integer from 1 to 4.
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removing composition.

O 35. The method according to claim 27, wherein, during said contacting, the
alkoxy N-hydroxyalkyl alkanamide, the alkanolamine, the polar material and the
attack inhibitor are in a range from about 40 to about 65 weight % of the resist
removing composition, in a range from about 5 to about 30 weight % of the resist
removing composition, in a range from about 5 to about 20 weight % of the resist
removing composition, and in a range from about 5 to about 20 weight % of the

resist removing composition, respectively.

36. The method according to claim 27, after said contacting, further

comprising:



30 JAN 2003
33

rising the substrate; and

drying the substrate.

37. The method according to claim 36, before said contacting, further

comprising ashing the substrate.

38. The method according to claim 27, wherein said contacting is
performed at a temperature in a range from about 45°C to about 70°C.



