SPECI FI CATI ON  COVPOSI TI ON FOR REMOVI NG RESI DUE FROM W RI NG BOARD AND
CLEANI NG METHOD Technical Field [0001] The present invention relates to a
conposition for renoving a residue to be used for manufacturing a wiring

board of a semi conductor integrated circuit, a liquid crystal panel, an
organi c el ectrol um nescence (hereinafter abbreviated as "EL") panel, a
printed board or the like and a cleaning nethod and in detail, to a

conposition for renoving a residgergtrencagionri ng board containing titani um
or atitaniumalloy and a cleaning nethod. Background art [0002] In a
manuf acturing step of a wiring board of a sem conductor integrated circuit,
a liquid crystal panel, an organic EL panel, a printed board or the liKke,

in fabricat.y T CLj ar, C h ¥ i i ed by
coating a%bgggégﬁgg%{agggogg%égﬁngg F%é%gﬁﬁfdﬁéﬁﬁfﬁ%@?ﬂgéeééﬁ%gfnéﬁphe
resist and_then performng a dry etching step. A residue derived fromthe
resist or ékﬁggyghg&ﬁgghbed from 1 nenbers used in the integrated circuit

is deposited on a pattern side part or a bottompart after the dry etching
step, and

Technical Field
[0001]

The present invention relates to a composition for
removing a residue to be used for manufacturing a wiring board
of a semiconductor integrated circuit, a liquid crystal panel,
an organic electroluminescence (hereinafter abbreviated as
“EL”) panel, a printed board or the like and a cleaning method
and in detail, to a composition for removing a residue from
a wiring board containing titanium or a titanium alloy and a

cleaning method.

BaCkground art
[0002]

In a manufacturing step of a wiring board of a
semiconductor integrated circuit, a liquid crystal panel, an
organic EL panel, a printed board or the like, in fabricating
a circuit on the board surface, a wiring is fabricated by
coating a resist and a photomask on the board surface,
developing the resist and then performing a dry etching step.

A residue derived from the resist or a residue derived from



therefore, the removal of this reside is necessary. [0003] As a method for
renmoving this residue deposited on the board after the drying etching step,
a wet process is studied, and for exanple, there are proposed a nethod for
using a renoving conposition conposed of hydroxyl am ne, an al cohol am ne
and a gallic acid compound (Patent Docunent 1), a method for using a resist
renmovi ng conposition conposed of a fluorine conpound and an organi ¢ sol vent

(Pat ent Dogiits udd i tBé hed fyata tis] A0rdul €SisSdep®SDYEDONCHPROS et-hon
conposed of hydrogen peroxide, a quaternary amonium salt and an

anti corrosijve (Fatenir Docyerdn asnda a8t PRE Py WEEAYng skepl, Shnkemoving

conmposi ti on conposed of hydrogen peroxide ammonium sulfafe, a fluorine

compound ad A &l atiyg A0en. 1 (FRtENE S TREUTEN, 4), o L0004, These resi st

removi ng conposi used 1n residue Tenova p by a wet
process ar gﬂuired to have | ow corrosiveness against wiring materials
such as ¢ é%, al um num titaniumand alloys thereof, insulating film

materials and diffusion-preventing filmmaterials, In particular, follow ng
the niniaturizati®od BELROdehPEORHNRY ORI it edraticieidenns t&d ORe thrke i n

recent years, a tolerable 2 level of corrosiveness has becone extrenely
severe. board after the drying etching step, a wet process is studied,

and for example, there are proposed a method for using a
removing composition composed of hydroxylamine, an
alcoholamine and a gallic acid compound (Patent Document 1),
a method for using a resist removing composition composed of
a fluorine compound and an organic solvent (Patent Document
2), a method for using a resist removing composition composed
of hydrogen peroxide, a quaternary ammonium salt and an
anticorrosive (Patent Document 3) and a method for using a
resist removing composition composed of hydrogen peroxide
ammonium sulfate, a fluorine compound and a chelating agent
(Patent Document 4).

[0004]

These resist removing compositions to be used in the
residue removal step by a wet process are required to have low
corrosiveness against wiring materials such as copper,
aluminum, titanium and alloys thereof, insulating film
materials and diffusion-preventing film materials. In
particular, following the miniaturization of a semiconductor

integrated circuit or the like in recent years, a tolerable



However, the foregoing methods by a wet process are large in corrosiveness
against titaniumor titaniumalloys and hardly applicable to the residue
renoval step in the manufacture of a wiring board using titaniumor a
titanium alloy. [0005] Patent Docunent 1: JP-A-9-296200 Patent Docunent 2:
JP-A-11-67632 Patent Docunent 3: JP-A-2002-202617 Patent Docunent 4:

JP- A- 2004- 325918 Di sclosure of the Invention Problens that the Invention is
to Sol ve 1[0@Q6) fAzcatijortitvedie sshé gy eseiting Rstdndl y Ssdvaerd ovi de a
conposition for renmoving a residue, which in manufacturing a wring board,

is able to effegbivesly, €N®¥e reelitete f185RE HyNE wekl bebcEsY 8teLhingeWhi ch
are derived froma resist or netals wthout corroding titaniumor titanium

al i oys vt Nalooordesiyensssnand @ chean o TeLhadi heans dr Sphving the

Probl ems | present "I nventors nade extensive and Intensive
I nvestiga 'a‘%'&iaf eggp‘g&%&bﬁ@e f8regol ng droplems. o (5A 1 elely ikt PRS been
found that & conpo i'on contarni ng an oxi di zi ng
manufacture of a wiring board using titanium or a titanium
alloy.
[0005]
Patent Document 1: JP-A-9-296200
Patent Document 2: JP-A-11-67632

Patent Document 3: JP-A-2002-202617

Patent Document 4: JP-A-2004-325918

Disclosure of the Invention
Problems that the Invention is to Solve
[0006]

An object of the present invention is to provide a
composition for removing a residue, which in manufacturing a
wiring board, is able to effectively remove residues remaining
after dry etching which are derived from a resist or metals
without corroding titanium or titanium alloys with high

corrosiveness and a cleaning method.

Means for Solving the Problems
[0007]

The present inventors made extensive and intensive



agent and an azol e conpound and having a pH of from1 to 7 is able to
.effectively renove a resist residue or a residue derived froma netal which
is awring mterial such as copper, alumnum and titaniumafter dry
etching without corroding titaniumor titaniumalloys, leading to
acconpl i shnment of the present invention. [0008] Specifically, the present

i nvention provides a conposition for renoving a residue froma wring board

and a cl earieRg ikRitieths degfr 80NPaid fONe §OInG PFOVI1RGSA I BSiddeshrem a
Wi ring board conprising an oxidizing agent and an azol e conpound and havi ng

a pH of freMistBedn PouldderEONROY i iftAlon eRRYaRgidg 88 dHeqiroAya W ring
board as set forth above in 1. wherein the oxidizing agent is at |east one

per oo bonF g R A and A Tk CRATRA T B SReaR AR A i AT TG o

per car boni ¢ aci t hereof, perphos acl alts thereof,

per sul furi,g 130l § 300 o 83/hy LURLeot. - Lod o acid,and. 23l denept o fr o c

acid and “salts théreo chloric aci Sa ereof, orirc acid
and salts thereof, and hypachl orous acid and salts thereof. ._The
commos! 1§ ROTGR MEAIRGCR Seed Fidd 19 BRE S i g ToRRAPPERE sBLURBRER above
in 2, wherein the oxidizing agent is hydrogen 4 peroxide. ,
and titanium after dry etching without corroding titanium or
titanium alloys, leading to accomplishment of the present
invention.
[0008]
Specifically, the present invention provides a
composition for removing a residue from a wiring board and a
cleaning method.
1. A composition for removing a residue from a wiring board
comprising an oxidizing agent and an azole compound and having
a pH of from 1 to 7.
2. The composition for removing a residue from a wiring board
as set forth above in 1, wherein the oxidizing agent is at least
one member selected among hydrogen peroxide, ozone, potassium
permanganate, percarbonic acid and salts thereof,
perphosphoric acid and salts thereof, persulfuric acid and
salts thereof, iodic acid and salts thereof, bromic acid and
salts thereof, perchloric acid and salts thereof, chloric acid
and salts thereof, and hypochlorous acid and salts thereof.

3. The composition for removing a residue from a wiring board

as set forth above in 2, wherein the oxidizing agent is hydrogen



4. The conposition for renmoving a residue froma wiring board as set forth
.above in any one of 1 to 3, wherein the azole conpound is a triazole
conpound and/or a tetrazole conpound. 5. The conposition for renoving a
residue froma wiring board as set forth above in any one of 1 to 4,
wherein the azole conmpound is fromO0.0001 to 5 %by mass. 6. The
conposition for renoving a residue froma wiring board as set forth above
in any oneeebx3deq 5, wherein hydrogen peroxide is fromO0.01 to 20 % by
mass. 7. A cleaning nethod of a wiring board conprising renoving a residue
froma w g, nghbosdb&d 1 €1 ollri retrehiond nlgy a usé Hgdt def r GORPASFE hgnbdeFrdr enovi ng
a residue froma wiring board as set forth above in any one of 1 to 6. 8.

The cl eaniBg s@Rt Feg tof B iiRg rdhé"%tselt dpri h @b&y@lnlfhg,a%%el n the
wiring board contains titaniumand/or a titani um al | oy. Advantages of the

I nvention 5.889%11 gl ng Qﬁir{d QR o/ 5398¥£ Qoi‘erc‘?&h Send! om a

%e pr es | nvent| on, resi ues I Nl ng after

Wi ring boar accor

dry etchi ¥€|ch are erlv ron1a resist or é? S such as co$£$

al uni num and ?t%‘?ﬁ%‘?ﬁﬁl%n ¥ RGO E890° of S B e é’ﬁ‘a&c%’bFlPﬁt%‘& ed
circuit, a |igUId cr %J 5 ,panel, an or anlc %% panel , rinted board or
the |ike, @5 S t fort ove in any one o to 4, whereln e azole

compound is from 0.0001 to 5 % by mass.

6. The composition for removing a residue from a wiring board
as set forth above in any one of 3 to 5, wherein hydrogen
peroxide is from 0.01 to 20 % by mass.

7. A cleaning method of a wiring board comprising removing a
residue from a wiring board after dry etching by using the
composition for removing a residue from a wiring board as set
forth above in any one of 1 to 6.

8. The cleaning method of a wiring board as set forth above
in 7, wherein the wiring board contains titanium and/or a

titanium alloy.

Advantages of the Invention
[0009]

By using the composition for removing a residue from a
wiring board according to the present invention, residues
remaining after dry etching which are derived from a resist
or metals such as copper, aluminum and titanium in a wiring

board of a semiconductor integrated circuit, a liquid crystal



especially a titaniumcontaining wring board can be

W thout corroding titaniumor titanium alloys; and a sem conductor
usi ng such a wiring board can be efficiently manufactured. Brief

Description of the Drawings [0010] Fig. 1 is a cross-sectional view of a
silicon wafer board wused in the Exanples and Conparative Exanples,

a via

structure and a trench structure are prepared by an etching

effectively renoved

devi ce

in which

t reat ment.pdmel headr awigag.i ct IBIUghame V) aaapd i tiedesdh ad eor praei seliye,pr epar ed
on copper wirings, in fact, there my be the case where the via or

devi ates. d4pddpdirpsea atithhaiUe8bAGELhOAgl Swe¥RA§EdboRRSCT iddli OMmbeof
Ref erence Nunerals and Signs [0011] 1: Silicon substrate, 2: Carbon-doped

silicon OXéfPec%i;ﬁi;‘fﬁ%ér%ﬂ\{é%hg??HSﬁt ébﬂ%@@g'gmt@m%y&t ¢ig, hgei due

Best Mbdes

or nvention

her eunder d ﬁ%%ibEd i n det§

in the

(hereinafter also referred to sinﬁ

resi due") "t $FEkehtn i hy miy

6 ¢
|
a¥EE¥%ﬁe hydr ogen

Brief Description of the Drawings

[0010]

trench

he present invention is

il les . of. the oxidizing . be used
3 Eh % SERGRBIIRGCE PegA0eiT FBh &G 1 Ng o foared 1S€

as "conposition for renoving a

Fig. 1 is a cross—-sectional view of a silicon wafer board

used in the Examples and Comparative Examples, in which a via

structure and a trench structure are prepared by an etching

treatment. 1In the drawing, though a via and a trench are

precisely prepared on copper wirings, in fact, there may be

the case where the via or trench deviates. 1In that case,

titanium portion is exposed.

Description of Reference Numerals and Signs

[0011]

1: Silicon substrate, 2: Carbon-doped silicon oxide, 3:

Resist, 4: Copper, 5: Titanium, 6: Dry etching residue

Best Modes for Carrying Out the Invention

[0012]

The present invention is hereunder described in detail.

a

Examples of the oxidizing agent to be used in the



per oxi de, ozone, potassium pernmanganate, percarbonic acid and salts
.thereof, perphosphoric acid and salts thereof, persulfuric acid and salts
thereof, iodic acid and salts thereof, bromc acid and salts thereof,
perchloric acid and salts thereof, chloric acid and salts thereof, and
hypochl orous acid and salts thereof. These can be used singly or in

adm xture, and hydrogen peroxide is especially preferable. In the case
wher e hydragesoierio déoirs temslviaisgt ke rexidiuei Myageat ,witingoboartdr at i on
of hydrogen peroxide in the <cleaning liquid is preferably fromO0.01 % by

mass to 20(Rekyind®ssSr: HDEE Resfeiratd YtdremnBl9S 2% bycsmssst 0ién %y mass,
and especially preferably fromO0.1 %by mass to 3 % by mass. Wen the

concent r at} o, of, Wudk Oges, Py ot E'g% gﬁﬁ% Y0D¥nPRES Qic1 i BydBgenesi due

renmoval properties are enhanced, en It Is not nore than 20 % by nass,

an 1 ncr easg. of, A0e. SOLURI| iy 01 b .S avobded.. LORI3]  Fxamles of

t he azol e ‘compound whi ch used in removing a residue
of the present inventio i nclude imdazol e, .pyrazqle, thiazole, isoxazole,
benzotr | ash s 1Sy  RErHESsRRpERE S B3RS Coal e’y Eheastite
1-nmet hyl i m dazol e, benzi m dazol e, 3-nethyl- pyrazol e, 4-nethylpyrazole,
3,5-dinetﬁﬁﬁﬁﬂ%ﬁﬂﬂ%ﬁ acidi ggd salts théreol, ilodic acid and salts

thereof, bromic acid and salts thereof, perchloric acid and
salts thereof, chloric acid and salts thereof, and
hypochlorous acid and salts thereof. These can be used singly
or in admixture, and hydrogen peroxide 1is especially
preferable.

In the case where hydrogen peroxide is used as the
oxidizing agent, the concentration of hydrogen peroxide in the
cleaning liquid is preferably from 0.01 % by mass to 20 % by
mass, more preferably from 0.05 % by mass to 5 % by mass, and
especially preferably from 0.1 % by mass to 3 % by mass. When
the concentration of hydrogen peroxide is 0.01 % by mass or
more, the residue removal properties are enhanced, and when
it is not more than 20 % by mass, an increase of the solubility
of titanium is avoided.

[0013]

Examples of the azole compound which is used in the
composition for removing a residue of the present invention
include imidazole, pyrazole, thiazole, isoxazole,

benzotriazole, 1H-1,2,3-triazole, 1H-1,2,4-triazole,



pyrazol e, 3-am no-5-nethyl pyrazole, 4-nmethylthiazole, 5-nethylisoxazole,
3-am no- 5- net hyl i soxazol e, 2-am no- thiazole,

1,2,3-triazol e-4,5-dicarboxylic acid, 3,5-di- amno-1,2,4-triazole,
3-amno-1,2,4-triazole, 1H 4,5-meth- yl benzotriazol e,
2-(3,5-di-t-butyl - 2- hydr oxyphenyl ) benzo- triazole and 5-am no-1H-tetrazole.
Above all, triazole conpounds or tetrazole conpounds are favorable, and
5-ami no-l1 Htetrazol e, benzotriazole, 1H1,2,4-triazole and

3, 5-di am rid-t et ¥eisiazollematayinme darzefler, abbenz Thidaezake) e 3-oetpounds are
an anticorrosive of titaniumor titaniumalloys and can be used singly or
in adm xt Werad4] 4+me thel SprRosl e} 0B, bodinerByilpgrazbasi,n Bfantilkpresent
invention, in addition to the foregoing azol e conmpound, pyrroles,

pyri di nes, i nold nes, 3mERRY-iNes @R dieaddiee MY 4-he tusad ik LA nat i on

as the anticorrosive. Exanples of the pyrroles include pyrrole, 2H pyrrole,

1- et hyl pyg{_frﬁ&%lﬁse&%@é[ ol e3—%nelilﬁgLﬁ%EghgﬂEg&Szolé’,5' diamet Ryl qayrrol e

and 1, 2,5-trinet pyrrole.” Exanples of t yridines 1 nclude pyridine,
2-pi coline, 3-picolineg, -picoline, ,2zethyl pyridine, 3-ethylpyrddj.ne,

4 bthyl - VR o 37Tt o FRro DS A B E ResoRVATR . PhtRe. r o
4-t-butyl pyridine, 2-am nopyridine, 3-amngpyridine and _8 4-am nopyridine.
Exanpl es §wqﬂﬂgkngqﬁﬂq§k%§)}%4uééamlno—l,g,x—trlazo e, 1H—4,%—me€%—

ylbenzotriazole, 2-(3,5-di-t-butyl-2-hydroxyphenyl)benzo-
triazole and 5-amino-1H-tetrazole. Above all, triazole
compounds or tetrazole compounds are favorable, and
5-amino-1H-tetrazole, benzotriazole, 1H-1,2,4-triazole and
3,5-diamino-1,2,4~-triazole are more preferable. These azole
compounds are an anticorrosive of titanium or titanium alloys
and can be used singly or in admixture.

[0014]

In the composition for removing a resin of the present
invention, in addition to the foregoing azole compound,
pyrroles, pyridines, quinolines, morpholines and the like may
be used in combination as the anticorrosive.

Examples of the pyrroles include pyrrole, 2H-pyrrole,
l-methylpyrrole, 2-ethylpyrrole, 2,4-dimethylpyrrole,
2,5-dimethylpyrrole and 1,2, 5-trimethylpyrrole. Examples of
the pyridines include pyridine, 2-picoline, 3-picoline,
4-picoline, 2-ethylpyridine, 3-ethylpyridine, 4-ethyl-
pyridine, 2,3-1lutidine, 2,4-1utidine, 3,5-1utidine,

4-t-butylpyridine, 2-aminopyridine, 3-aminopyridine and



qui nol i ne, isoquinoline, quinaldine, 3-nethylquinoline, 2-hydroxyquinoline,
. 3- hydroxyqui nol i ne, 5-hydroxyqui noline, 3-am noquinoline, 5-am noquinoline,
8- am noqui nol i ne, 5-nitroquinoline, 6-nitroquinoline, 8-nitroquinoline,

8- et hyl - 5-ni troqui nol i ne and 8- hydroxy-5-nitroqui noline. Exanples of the
nmor phol i nes include norpholine, 1-nethyl- norpholine, 1-ethylnorpholine,
hydr oxyet hyl nor phol i ne, hydroxypropyl nor phol i ne, am noet hyl nor phol i ne and
am no- prapylipopheliidiee .[ 0015}k alipd egoneant rigtd onqwind hen@gol enedugeund
which is used in the conposition for renoving a residue of the present

i nventi on gusnpneher,ablis JoMd 01 % byndB$snd 0 53 %bYh PB§Sino MRAE,
preferably 0.01 % by mass to 3 % by nmass, and especially preferably from

0.1 % by Pa$SHBx né/ iR 1NBRS - 3V\‘¥1§BrBQ§quEHB9E_eLﬂEr aﬁlﬁpd%xg&ﬁlﬁé@hﬁeCormound

is 0. 0001 % by SS or nDre an anticorrosion’ effect against titanium or

t'tan'u"]%ll%X§ﬁghin%qt ined, gngPﬂbﬁghEHS Yh@“@O|n§Saﬂin8g era@?& not

practical ity cOicentrati on o A75rs cbnpound™T's

nore than 5 % b nass 0016] $inc dro er oxi i nst abl e agai nst
B eI EL Rl ik Chochc) G Sl S ?%gléhreoi\h%fgmon

preferably contains a stablllzer of hydrqgen perOX|de Though 9
8-methyl-5-nitroquinoline ahd hydroxy-5-nitroquiinoline.

Examples of the morpholines include morpholine, l-methyl-
morpholine, l-ethylmorpholine, hydroxyethylmorpholine,
hydroxypropylmorpholine, aminoethylmorpholine and amino-
propylmorpholine.

[0015]

The concentration of the azole compound which is used
in the composition for removing a residue of the present
invention is preferably from 0.0001 % by mass to 5 ¢ by mass,
more preferably 0.01 % by mass to 3 % by mass, and especially
preferably from 0.1 % by mass to 1 % by mass. When the
concentration of the azole compound is 0.0001 % by mass or more,
an anticorrosion effect against titanium or titanium alloys
is obtained, and from the viewpoints of economy and
practicality, the concentration of the azole compound 1is
preferably not more than 5 % by mass.

[0016]
Since hydrogen peroxide is instable against metals, the

composition for removing a residue of the present invention

preferably contains a stabilizer of hydrogen peroxide. Though



known stabilizers can be used as the stabilizer of hydrogen peroxide,
.specific exanples thereof include chelating stabilizers such as

am notri (met hyl enephosphoni ¢ acid), 1-hydroxyethylidene-1, 1-di phosphonic
acid, ethyl enedi- am netetra(nethyl enephosphonic acid), di ethylenetriam ne-
pent a( mret hyl enephosphoni ¢ aci d) and et hyl enediam ne. In the present

i nvention, these stabilizers can be used without particular limtations.

The concemhobah efabfiltikerst ahinl bzetusedsapr eher abbyi0i 80010 % hydragento 0.1 %
by mass. When the concentration of the stabilizer is 0.0001 % by mass or

nore, anngquaetorsyéﬂyﬂﬂﬂingqukggemﬂﬁxéa$ckﬁﬁé&&&éaiaﬁgla@ﬂﬂ% from
the viewpoi nts of econony and practicality, the concentration of the

stabi | i zekti,5 105 66@EADLY ROt 2 80T £n i HAPr 1 Pndt AG PYnEBRSsphOR1LE] JbgqpH of the

conposition for renoving a residue of the present inventionis froml to 7,

f
and prefeaagkérggﬁggﬁgggd ne—Wh%Qgﬁ %g%?#d%i% or W&, th@t@?f%ﬂ%&iiennva

properties a and “Whe iI'S not nor€ than

di ssolution. of titani r titaniumalloys.i.s suppressed. subst ance
which 1o eRpeEar adte et lereRy e At ot AR ART oo E o Fene BT E ener a
acids including inorganic_acids such as sulfuric_acid, phosphoric acid and
hydr ochl oPE&tad g tayd corpaisehesiidsacide rrnd et esdiadiaft adBtteaci d can
be used. [0018

%reseLt invention, these stabilizers can be used without

particular limitations. The concentration of the stabilizer
is preferably 0.0001 % by mass to 0.1 % by mass. When the
concentration of the stabilizer is 0.0001 % by mass or more,
an effect for stabilizing hydrogen peroxide is obtained, and
from the viewpoints of economy and practicality, the
concentration of the stabilizer is preferably not more than
0.1 % by mass.

[0017]

The pH of the composition for removing a residue of the
present invention is from 1 to 7, and preferably from 2 to 6.
When the pH is 1 or more, the residue removal properties are
enhanced, and when the pH is not more than 7, the dissolution
of titanium or titanium alloys is suppressed. A substance
which is used for adjusting the pH is not particularly limited,
and general acids including inorganic acids such as sulfuric
acid, phosphoric acid and hydrochloric acid and organic acids
such as formic acid and acetic acid can be used.

[0018]

10



10 By using the conposition for renoving a residue of the present invention
.singly in a step of renoving a residue after dry etching in a sem conduct or
manuf act uri ng apparatus, a residue derived froma resist on a wiring board
of a sem conductor integrated circuit, a liquid crystal panel, an organic
EL panel, a printed board or the |ike and a residue derived froma netal
which is a wring material such as copper, alumnumand titaniumafter the
dry etching stepycasibg thefeenpoelyliernbveder@iaimatreres itive od bbard is
treated with other resist renoving conposition before and after treating
the wirinpreseatdinvehttibe siompbgiin ensfep oferemovng a esisdumeotfthe present
invention, there is no problemat all. On that occasion, though known

resi st ready nraommpsini ansepdrobeiuesed, nhufigan inhgl kaba neteoppasi ti on
is especially favorable. [0019] Exanples of the wring board which is used

in the cleaniige MEROYeal £heni nveptkeati NGl ude Sepiagnduciay keards using
a semconductor wiring material (for exanple, S|I|con anor phous si licon,

pol ysi | C%%n&l%oyd%%oqueg%ale 6003 OLLE] O 1 SORRPTCy JILANLURL L i LAni um

nitride, ani umtungsten,” tungsten, tahtalu ant unla oys cobal t,

cobal ¢ el Lo ENEAURL) ghrowr&wt%é' 5,209, £NERT ¥)o2LhgYs) -0L; g,g0mPOUNd

derived from a metal which is awiringmaterial such as copper,
aluminum and titanium after the dry etching step can be
effectively removed.

Even when a wiring board is treated with other resist
removing composition before and after treating the wiring
boardwith the composition for removing a residue of the present
invention, there is no problem at all. On that occasion,
though known resist removing compositions can be used, an
organic alkaline composition is especially favorable.
[0019]

Examples of thewiring boardwhich is used in the cleaning
method of the invention include semiconductor boards using a
semiconductor wiring material (for example, silicon,
amorphous silicon, polysilicon, silicon oxide, silicon
nitride, copper, titanium, titanium nitride,
titanium-tungsten, tungsten, tantalum, tantalum alloys,
cobalt, cobalt alloys, chromium, chromium oxide and chromium
alloys) or a compound semiconductor (for example,

gallium-arsenic, gallium-phosphorus and indium-phosphorus) ;

11



gal | i um arsenic, gallium phosphorus and indi um phosphorus); 11 printed

. boards such as polyimde resins; and gl ass boards to be used in LCD or the
| i ke. These wiring boards are not corroded wth the conposition for
renoving a residue of the present invention. Exanples [0020] The present
invention is hereunder nore specifically described with reference to the
foll ow ng Exanpl es and Conparative Exanples. However, it should be

const r ued drhatted beapdesenthi avamt 1 pimide nogs fats aldnd ighatsed bbardisese
Exanples. In the follow ng Exanpl es and Conparative Exanples, the

nmeasur enende asdd éval B oirotheret keds ThHesdeicdnmpdsedrdd aternotr espyrbtgda
residue are as follows. [0021] 1. Preparation of specinmen AA On a silicon

waf er subsfiraf eHd dMHdls e MW | 1k | BREvi £@NPOSESli @fie COPPERe aPdetEh@NI UM and
an insulating | ayer conposed of carbon-doped silicon oxide were stacked, a
resist pattgiftiwgs forned, and dry etching was perfornmed using this resist
pattern as a nask to forma pattern conposed of copper, titanium and

car bon-doped silicon oxide, thereby obtaining a specinen A A schenmatic
view of a cross-section of the specinen Ais showmn in Fig. 1.

Examples
[0020]

The present invention is hereunder more specifically
described with reference to the following Examples and
Comparative Examples. However, it should be construed that
the present invention is not at all limited to these Examples.

In the following Examples and Comparative Examples, the
measurement and evaluation methods of the composition for
removing a residue are as follows.

[0021]
1. Preparation of specimen A:

On a silicon wafer substrate in which a wiring layer
composed of copper and titanium and an insulating layer
composed of carbon-doped silicon oxide were stacked, a resist
pattern was formed, and dry etching was performed using this
resist pattern as a mask to form a pattern composed of copper,
titanium and carbon-doped silicon oxide, thereby obtaining a
specimen A. A schematic view of a cross-section of the
specimen A is shown in Fig. 1.

[0022]
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[0022] 12 2. Measurenent of titaniumdissolution rate (Ti EZER): The
.conposition for renoving a residue was heated at 40 C; a silicon wafer
having a 1,000 angstromthick titaniumfilm prepared on the surface thereof
was di pped therein for a prescribed tine and then rinsed with ultra pure
water; and a difference in thickness of the titaniumfilm before and after
the treatnment was neasured by a fluorescent X-ray unit. The dipping tine of
t he waf er JvaMeahwsdnesht cof tdetpireeuh hdt ssdrut 1ot anatien {TLnEARY: not

di sappear. A titaniumdissolution rate (Ti E/R) per mnute was cal cul ated

from the obtai nethdicbhgioened on fioki FamdéHi g Nesesil@R2@hs Beataldratgioon of
corrosiveness of wiring |layer and residue renoval properties: The specinen

e wring layer a . er  spe
A was SublRaled;q ) BREPS iR UoTndh Lot hEnCOMRaSI{] ol ar iqgpving

resi due at 40 m nu r1nse ra pure water and then bl ow

dried byl }yﬁ;érﬁiazgegc?[‘%ngﬁe angd {Ne PLiSEAGE Ras™ dipb OEh&Pé{IQS%BQ qf the

W ring ( e presence or absence of a re ue were confirmed
cor o8] vorSRE G 17 270 Chnd ERESPCTHRE VERES Aol Srbt T R o
eval uat ed daisfffeollelnOcV\éS 'in( g?lrizz%slie\égng Sthoelc tvilitrainq%mI %q?rrn)before and after
the treatment was measured by a fluorescent X-ray unit. The
dipping time of the wafer was adjusted to a degree that the
titanium film did not disappear. A titanium dissolution rate
(Ti E/R) per minute was calculated from the obtained difference
in film thickness.
[0023]
3. Evaluation of corrosiveness of wiring layer and residue
removal properties:

The specimen A was subjected to a dipping treatment with
the composition for removing a residue at 40 °C for 3 minutes,
rinsed with ultra pure water and then blow dried by a nitrogen
gas, and the presence or absence of corrosion of the wiring
layer and the presence or absence of a residue were confirmed
through observation by a scanning electron microscope (SEM).

The corrosiveness of wiring layer and the residue removal
properties were evaluated as follows.

(Corrosiveness of wiring layer)

O: Corrosion of the wiring layer is not observed at all.

A: Corrosion of the wiring layer is partially observed.

13



0: Corrosion of the wiring layer is not observed at all. 0: Corrosion of
.the wiring layer is partially observed. 13 X: Corrosion of the wiring |ayer
is entirely observed. (Residue renoval properties) 0: Remaining of a
residue is not observed at all. A Remmining of a residue is partially
observed. x: Remmining of a residue is entirely observed. [0024] Exanples
1 to 5 Conpositions for renoving a residue as shown in Table 1 were
prepared and nmeasured for the titaniumdissolution rate and eval uated for

t he corrox venessoofomi sEnghkayeriagdlbher teskdtieredéyovdlsepreperti es
relative to the specinen A. In Tables 1 and 2, DTPP expresses diethylenetri-
am nepent gReet dylee repiesnhPridparddids) Al so, all of concentrations (% shown
in the conposition in the tables are % by mass, and the renmi nders not

reachi ng ﬁylﬂ?ﬁé geesalbsiwpket s hBttBB§@rEéa”HEe§ilthe resi due could

be renove out causing corrosion of the wiring layer, and the

di ssol uti oq, O&emsia%ﬂguglfcg%gs%uaueer 835692100028k k4 dalavl e 1]

X: Remaining of a residue is entirely observed.
[0024]

Examples 1 to 5

Compositions for removing a residue as shown in Table
1 were prepared and measured for the titanium dissolution rate
and evaluated for the corrosiveness of wiring layer and the
residue removal properties relative to the specimen A.

In Tables 1 and 2, DTPP expresses diethylenetri-
aminepenta (methylenephosphonic acid). Also, all of
concentrations (%) shown in the composition in the tables are %
by mass, and the remainders not reaching 100 % by mass are all
water.

In these Examples, the residue could be removed without
causing corrosion of the wiring layer, and the dissolution of
titanium could be suppressed.

[0025]
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Conposi ti on Residue
.[angstronmimn] of wiring |ayer

Ti

FIJR Corrosiveness Conpound Concentration pH
properties renoval

Exanpl e Hydr ogen peroxi de

3% 1 Benzotriazole 0.1 %4.7 1.2 0 0 DTPP 1 m Hydrogen peroxi de 3% Exanpl e
Sulfuric acid 0.05%2 0.8 0 0 2 5-Amino-11-1-tetrazole 0.5% DTPP 1 m
Exanpl e Hydrogen peroxide 3% 3 1,2,4-Triazole 1 %5.9 1 0 0 DIPP 1 m
Exanpl e Hydrogen peroxide 1 %4 1,2,4-Triazole 1 %5.9 0.3 0 0 DIPP 1 m
Exanpl e H;{d?a@gmll?erom de 1 %6 0.3 00 5 1 2 4-Triazole 1%[0026]

r f\(‘l flll

Conpar at irve—bExapples—3—+to-9 rposttoRs—er—FerpvRg—a—+residu shown in
~ Co mﬂ%np L. g o HE S
Table 2|{were prepared o reastred—or 5qu=t|ﬁ n1@P@5UH&¥!DQei@|e and
eval uated for the c&PPRRNY enesSOBEMRM|ng Iéﬁ/"ésrtm'aﬁﬂ‘]t HEW'”'}gé@’F'dugo,sear;p al
properti € 421 AT HytRogbdpdrdxde SPECT MEN % [AI @, The TTianium disgolution rate
(Ti E/R prl?e hBenzetdhzole 0.1% | 4.7 1.2 o o
DTPP 1 ppm
Hydrogen peroxide 3%
Example | Sulfuric acid 0.05%
2 5-Amino-1H-tetrazole 0.5% 2 0.8 © ©
DTPP 1 ppm
Hydrogen peroxide 3%
Bxample | 12,4-Triazole 1% | 5.9 1 o o
DTPP 1 ppm
Hydrogen peroxide 1%
Bxample | 1,2,4-Triazole 1% | 5.9 0.3 o o
DTPP 1 ppm
Example | Hydrogen Peroxide 1%
5 | 1,2,4-Triazole 19%| ° 0.3 © ©
[0026]

Comparative Examples 1 to 9

Compositions for removing a residue as shown in Table

2 were prepared and measured for the titanium dissolution rate

and evaluated for the corrosiveness of wiring layer and the

residue removal properties relative to the specimen A. Also,

the titanium dissolution rate

[0027]

(Ti E/R)

15

was measured.



[0027] 15 [Table 2] Conposition Corrosive Residue pH Ti EJR ness of renoval
Conmpound Concentration [angstronmimn] wiring properties |ayer Conparative
Hydrogen peroxide 3 %5.2 10 x 0 Exanple 1 DITPP 1 m Conparative Hydrogen
per oxi de 15% Exanple 2 DTPP 1 m4.1 25 X 0 Conparative Hydrogen peroxide
15% Exanple 3 Sulfuric acid 0.4 %3 46 x O DTPP 1 m Hydrogen peroxi de 3%
Conparative 1,2,4-Triazole 1 % Exanple 4 Tetrabutylanmonium0.25 %8 2.9 0
hydr oxi de DTPP 1 m Conparative Hydrogen peroxide 3%6.5 5.2 x 0 Exanple 5
Ammoni um aegtate,2% Hydrogen peroxi de 3% Conparative Amonium sul fate 5%

Exanple 6 Ammpnium 3.5 14 x O hexafluorosilicate 0.5%
Composition Corrosive
pH Ti E/IR ' ness of xﬁf\;ﬁ
Compound Concentration [angstrom/min] vl\g;:? properties
Comparative Hydrogen peroxide 3% % o
Example 1 DTPP 1 ppm 52 10
Comparative Hydrogen peroxide 15 %
Example 2 DTPP 1 ppm 4.1 2 X °
Comparative Hydrogen peroxide 15 %
e | Sulfuric acid 04% | 3 46 x o)
P DTPP 1 ppm
Hydrogen peroxide 3%
. 1,2,4-Triazole 1%
Comparative - .
Tetrabutylammonium 8 2.9 A @]
Example 4 hydroxide 025%
DTPP 1 ppm
Comparative Hydrogen peroxide 3% X
Example 5 Ammonium acetate 2% 6.5 52 ©
Hydrogen peroxide 3%
Comparative Ammonium sulfate 5%
Ammonium 3.5 14 X @]
Example 6 hexafluorosilicate 0.5%
Ethylene glycol 5%
Hydrogen peroxide 3%
Comparative Sulfuric acid 10%
Example 7 Acetic acid 2% 0.8 %6 % ©
Ammonium fluoride 0.05%
Comparative Ammonium fluoride 1%
Example 8 Dimethyiformamide 70 % 9.6 17 A A
Comparative Hydroxylamine 35%
eapeT e, | Ethanolamine 60% | 12 <0.1 x o
P Gallic acid 5%
(0028]

In Comparative Examples 1 to 7, the titanium dissolution

rate was large, and the corrosion of the wiring was observed.

Also,

dissolution rate was small,

observed.

Industrial Applicability

[0029]

in Comparative Examples 8 and 9,

though the titanium

the corrosion of the wiring was

By using the composition for removing a residue of the

present invention, in manufacturing a wiring board,

16
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Et'hyl ene gl ycol 5% Hydrogen peroxi de 3% Conparative Sulfuric acid 10%0. 8
.26 x O Exanple 7 Acetic acid 2% Anmoni um fl uori de 0. 05% Conparative
Ammonium fluoride 1 %9.6 1.7 A A Exanple 8 D nethylformam de 70 %
Conpar ati ve Hydroxyl am ne 35 % Conparative 9 Ethanolamne 60% 12 < 0.1 x O
Gallic acid 5 /o [0028] In Conparative Exanples 1 to 7, the titanium
dissolution rate was large, and the corrosion of the wiring was observed.

Al so, in CempanativefEranpkgse8chhdg9whihbughet iertvédnfuom aisssisti on rate
was small, the corrosion of the wiring was observed. |ndustri al

Appl i cabi bt ymef HDR9]caBy bei ngf fdet Coappsirtarvddr wi enouitngcarredinge of the
present invention, in manufacturing a wiring board, residues 16 renaining

after drytetghins whi ehtaneudeslvegdsfwothanigsi &rrosivehats, Candben _
effectively removed without corroding titaniumor titaniumalloys with high

corrosivepgssi cAfdri N a semiconductor device using a wiring board

containing titanium or titanium alloys can be efficiently

manufactured.

17



particular, a sem conductor device using a wiring board containing titanium
or titanium alloys can be efficiently manufactured. 17 CLAIMS [1] A
conposition for renmoving a residue froma w ring board conprising an
oxi di zi ng agent and an azol e conpound and having a pHof from1l to 7. [2]
The conposition for renoving a residue froma wiring board according to
claim1, wherein the oxidizing agent is at |east one nenber selected anong
hydr ogen peroxi de, ozone, potassi urgjpeMmnganat e, percarbonic acid and
salts thereof, perphosphoric acid and salts thereof, persulfuric acid and

salts theneof, nothpaeitiandoralenotrhggedtreshidom erggiddwanrdngsiebisdt her eof,
perchloric acid and salts thereof, chloric acid and salts thereof, and

hypochl of us 26 5dnansh 3l il ey §6bnt 4 a£h§ZSPMﬁdIH{H by ﬁ%g%!gng a

residue froma wring board according to claim2, wherein the I'zi ng
agent is égrgge@ B%TQX%%e [4] The conposition for removing a residue from
a wWring ®p accordlng to any one of clains 1 to 3, wherein the azole

conmpound azol e_conpound or a.tetrazole npound. The
composi 1 6417 or TPENGOTRG A CRE dag FRORATA A HeFS 156 O HObet dTPEE8 any one
of claims, L 18 2ecdSistnd e A58 WSOrBoE N L D g Ahent 13 A Py MRss:

least one member selected among hydrogen peroxide, ozone,

potassium permanganate, percarbonic acid and salts thereof,

perphosphoric acid and salts thereof, persulfuric acid and

salts thereof, iodic acid and salts thereof, bromic acid and

salts thereof, perchloric acid and salts thereof, chloric acid

and salts thereof, and hypochlorous acid and salts thereof.

3] The composition for removing a residue from a wiring

board according to claim 2, wherein the oxidizing agent is

hydrogen peroxide.

[4] The composition for removing a residue from a wiring

board according to any one of claims 1 to 3, wherein the azole

compound is a triazole compound and/or a tetrazole compound.

{51 The composition for removing a residue from a wiring

board according to any one of claims 1 to 4, wherein the azole

compound is from 0.0001 to 5 % by mass.

[6] The composition for removing a residue from a wiring

board according to any one of claims 3 to 5, wherein hydrogen

peroxide is from 0.01 to 20 % by mass.

[7] A cleaning method of a wiring board comprising removing

18



[8] The conposition for renpbving a residue froma wiring board according to
~any one of clainms 3 to 5, wherein hydrogen peroxide is fromO0.01 to 20 % by
mass. [7] A cleaning nmethod of a wiring board conprising renoving 18 a

residue froma wring board after dry etching by using the conposition for
removing a residue froma wiring board according to any one of clains 1 to
6. [8] The cleaning nethod of a wiring board according to claim 7, wherein
the wiring beaidueontahns wilrtialy Whaada@ted HirlaBtUAing! bPYusil®g the

composition for removing a residue from a wiring board

according to any one of claims 1 to 6.

[8] The cleaning method of a wiring board according to claim

7, wherein the wiring board contains titanium and/or a titanium

alloy.

19





