SPECI FI CATI ON TITLE OF THE | NVENTI ON Detergent for Seni coffgobtOg+

.and Method for 5 Manuf act uring Sem conductor Gircuit ﬁﬁggie of
BACKGROUND OF THE I NVENTION (1) Field of the Invention The ﬁ
invention relates to a detergent for a 10 , _semi conductor circuit and a

met hod for manufacturing a semiconductor citcuit by the use of the same.
More spe- cifically, it.relates to a detergent for use in the manu- facture
of various electronic circuits such as.liquid crystal display elenents and
sem conductor elenents, and a 15 Iﬂgﬂﬁaﬁgfﬁyﬂﬁﬂyfacturing a sem conduct or
circuit by the use of this detergent he sem conductor circuit. (2)
Description of the Related Art Heretofore, for sem conductor circuits which
are formed on sem conductor wafers, alum num has nainly been 20 used.

In recent years, e'eCtrO'”igratigﬂELELDEEEHELQNQENE?Qﬁﬂd the like tend to
occur with higher integration and mniaturization of the circuits, and
therefore the m grpetérg§antagsobesamigbnutedrbrirbaitsandf Melthaidn goral | oys

(Al- Si, Al-Cu, Al-Si-Cu and the like) which can be obtained by 25

addi ng astrace anoMahufacsukiingnsemicopdactoe ghirduitnbyPisel of Same
nowadays, with the further supermniaturiza- tion of the circuits, various

kinds of netallic nmaterials have been used. -2- A manufacturing process
of a sem conductor inte- : : '
BACKGROUND OF THE INVENTION

The present invention relates to a detergent for a
10 semiconductor circuit and a method for manufacturing a
semiconductor circuit by the use of the same. More spe-
cifically, it relates to a detergent for use in the manu-
facture of various electronic circuits such as liquid
crystal display elementé and semiconductor elements, and a
15 method for manufacturing a semiconductor circuit by the use
of this detergent for the semiconductor circuit.
(2) T it f the Related Art
Heretofore, fbr semiconductor circuits which are
formed on semiconductor wafers, aluminum has mainly been
20 used. In recent years, electro-migration, stress migration
and the like tend to occur with higher integration and
miniaturization of the circuits, and therefore the migra-
tion has been inhibited by the use of aluminum alloys (Al-
Si, Al-Cu, Al-Si-Cu and the like) which can be obtained by
25 adding a trace amount of silicon or copper to aiuminum.
Particularly nowadays, with the further'superminiaturiza—
tion of the circuits, various kinds of metallic materials

have been used.



grated circuit which has usually been used is as follows. A photo-resist is
applied onto a netallic material |layer formed on an inorganic substrate,
and a fine patternis 5 ‘then formed by photo-1lithography. Next, the
whol e surface of this sem conductor wafer_ i _jrradiated with ultraviolet
light to cure the resist film thereby inproving the dry etching resistance
of the resist pattern. Afterward, by using this resist pattern as a nask,

t he non-nasked region 10 - of the wafer is dry-etched to forma fine

circuit. A this timg misack@img glicdss eth dufi SHUIRMESE ofntdie dry

etching gas include chlorine-contal ning gases such as C[err] and

A [err]-BA [ egrhtedneircudi wwwsﬂdﬁaaqgﬁ%e%tp fusid Gt adHdTawe e T ]
and HF. 15 On pattern sidewalls of the thus forned fine circuit,

there is formadphotiociresiet dis apPldedl CIiEid me¥dINid eiidihl A Hiatp! ¥y as
"deposited polyner" on occa- sion) which is a reaction product of the

phot o-resi st @odmekde o ane titkiryandas substaratenCtamh priiche tpatitddre ighot o-
20 resist, the dry etching gas and the netallic material of the netallic
| ayer to5She wihiead formed biynh phade-lidhaography + hdléxt ndthewhdle mirface
deposited pol yner, an advanced and sel ective etching can be carried out by
an ani sot r opi @fettdtiisn gemicansductor waferris iisryatiated wigh tnktrariolet
25 however, there rises a _problemthat the formed and deposit- ed

pol yner is scad@bty to- airey the, rasdist dilms thereRuvinpraving dhedrini ch

|53 component. of siie L SLE L P T A btk e, IRRLESt Lo gy
using this resist pattern as a mask, the non-masked region

10 of the wafer is dry-etched to form a fine circuit. At this
time, a dry etching gas is used, and examples of the dry
etching gas include chlorine-containing gases such as Cl,
and Cl,-BCl;, and fluorine-containing gases-such as CF,,
CH,F, and HF.

15 On pattern sidewalls of the thus formed fine
circuit, there is formed a photo-resist residue (herein-
after referred to simply as "deposited polymer" on occa-
sion) which is a reaction product of the photo-resist and
the dry etching gas, or a reaction product of the photo-

20 resist, the dry etching gas and the metallic material of.
the metallic layer to be worked. Thus, in order to inhibit
the formation of such a deposited polymer, an advanced and
selective etching can be carried out by an anisotropic
etching, so that a fine work is possible. On the contrary,

25 however, there rises a problem that the formed and deposit-
ed polymer is scarcely rembved. In addition, it is known
that a halogen which is a component of the dry etching gas

entrained in the deposited polymer dﬁring the dry etching



reacts with noisture in the atnosphere after the conpletion of the etching
.o generate an acid such as a hydrogen halide, and this acid corrodes
various kinds of netal materials constituting wﬁres thereby giving rise to
ab probl em such as the breakage of the wires, which has a large
influence on the fine circuit. This corrostfon is called after-corrosion
(Monthly Sem con News, the May issue |n 1988, p. 44). Exanples of

t echni ques for preventlng~th|s after- corrosion include a method of

PS?E,;”EFE;]& “P‘%f‘%%?fe‘s%%tﬁ&%ﬁ%frét ?ﬁeﬁﬁs?gﬁﬂégéﬁégg sﬁée%‘aﬁﬁ's?ga%%ggiyn
avoi ded (the Shoble Sfehif EYralhPEbta hhoRe8 SARANES" 4 HyBibokn.” |
order to prevegi;gde @ﬁaeeafgraefaoeorf{adéé Y8E2538" kihAsC QEPhekehy remove

t he above- nentioned’ deposite der tore

above- nent'Oﬂﬁﬂté§£9§$t@én@@i!ﬁ%ingawﬂ@ég'nﬂhé?bﬁ&'Qﬂviﬂﬁhrﬁgea%oaﬁ'd'C
organi ¢ 20 sol vent resist washing solution or an~al kal'i ne organic

sol vent §esi spropbéngush! 451 8he BgeAREBeUBEILhAS whi ke s9C Wwliieho hganiaC
sol vent resist washing solution, a washing solution prepared by adding a

phenol i ¢ conpbange ﬁnfhuenceeenoﬁhelﬁmng esdlreatit .andthds aorreision’is

hydr ocarbon to an al kyl benzenesul fonic acid has usually been used, but even
if a heat trecabbed aftermrcordosibnaf{Mofithdyr FEmiconnNewsy the May dSsue s
washi ng sol ution, the deposited polyner cannot conpletely be renoved. In
addj - in 1988, p. 44). '

Examples of techniques for preventing this after-

10 corrosion include a method of heating the wafer after the
dry etching and a method of washing with a large amount of
pure water, but either of these methods cannot give any
successfullresults, so that the after-corrosion cannot
completely be avoided (éhe above-mentioned Monthly Semicon

15 "News). Therefore, in order to prevent the after-corrosion,
it is necessary to completely remove the above-mentioned

" deposited polymer.

In order to remove the above-mentioned deposited
polymer, a washing solution such as an acidic organic

20 solvent resist washing solution or an alkaline organic
solvent resist washing solution has been used.

As the acidic.organic solvent resist washing
solution, a washing solution prepared by adding a phenolic
compound, a chlorine-containing solvent and an aromatic

25_ hydrocarbon to an alkylbenzenesulfonic acid has'usually
been used, but even if a heat treatment is carried out at

100°C or more by the use of this washing solution, the

deposited polymer cannot completely be removed. In addi-



-4- tion, this kind of acidic organic solvent resist washing solution has a
Jow solubility in water, and for this reason, it nust be first washed with
an organi ¢ sol vent such as isopropanol having a high solubility in water,
‘and then 5 washed with water, which nmakes the process intricate. On the
other hand, similarly in the case of the above-nentioned acidic washing
solution, even if the alkaline organic solvent washing solution is heated
up to 100[err]C or nore, it is fairly difficult to renove the de- 10

t
i ted I d I diti . lsi ' I |
post ed POl YTESon, Bp3dUii ol ke OB SRR alpetagtisly O,
W re material soig‘ﬂigﬁeh%?r €104 Is%rluhIl‘ii‘I%s Il'n”%a&'ieﬁ' tani“?.‘or"""i:‘iI’i'é"Qg_?son
operations rmust be done with an organi ¢ sdl vent sucH as | sopropanol havi g

the 15 higheSphdll bl ¥irdt"laghed Witk AnVddy il 'so1velit Huoh ld t he

case of the above-nentioned acidic organic solvent washing solution.. As
descri bed aboygopevpanol havinsa hidh ¥dipildity gy afdtdE, a8 alHed i ne

washi ng solutions is used, the 20 deposited pol yner cannot be renoved,
so that Bhe geashed edthf wiaterorwhdshomakesh thee prastesy nhthalegaen radi cal

and ion cannot be avoided. In contrast to the washing nethod using the

above- nentioned aci dion dhsaothesn heand, verinhi Yeprlp! i | thie ccasi® of #hal i ne

organi ¢ sol vent washi ng sol ution, another method has been suggested in

whi ch after dapoveemendiomed laeidilcawashdsiy splutiion csven ridfsithe is

renoved by the use of an aqueous solution containing a quaternary anmoni um
alkaline organic solvent washing solution is heated up to
100°C or more, it is fairly difficult to remove the de-

10 posited polymer. 1In addition, wheh the alkaline organic
solvent washing solution is mixed with water, the resultant
mixture noticedbly corrodes a ﬁire material, and therefore,
after the washing, additional washing operations must be
done with an organic soivent such as isopropanol haviﬁg the

15 high solubility in water and then with water, similarly in
the case of the above—mentionéd acidic organic solvent
washing solution.

As described above, even in the case that either
of the acidic and alkaline washing solutions is used, the

20 deposited polymer cannot be removed, so that the generation
of the corrosion with the remaining halogen radical and ion
cannot be avoided.

In contrast to the washing method using the above-
mentioned acidic organic solvent washing solution or

25 alkaline organic solvent washing solution, anotﬁer method

' has been suggested in which after dry etching and then

plasma ashing, the resist residue is removed by the use of

an aqueous - solution containing a quaternary ammonium



-5- hydroxi de such as tetranethyl anmmoni um hydr oxi de (Japanese Patent
Application Laid-open No. 48633/1992). By this nethod, however, the
deposited pol yner on the recent superfine sem conductor circuits cannot
conpletely be 5 removed in many cases. Therefore, there has been desired
a nethod for formng a superfine circuit “patfern by a detergent for a

sem conduct or devi ce which can avoid the after-corrosion and can conpletely
renove the deposited pol yrer and which 10 does not corrode various Kkinds

emove th ted pol yrer an _ | ]
desired a sonEaranis; SHEN AeitER aplt Ly aR0RTin BOUEapl o8, 10BN OO
d ited I ; : ' { ' 5 sdaal |

and a phot o r Eoreptr APRAPALICR Radftoreh Moo PR Ity BT the
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sem conductor circuits and which d not co

mat eri al s f or guper&ihenserdcondictel 4 rcdid t&0 canndto cnpleddiyy\Re OF THE
| NVENTI ON An obj ect of the present invention is to provide a déetergent for

a sem cofduct gemoveduin wanghcasessol ve the 25 various problems of the
above- nenti oned conventional techniques and which can conpletely renove a
deposi ted pol ymer for Misembfiorey dhers dlasdden ales irdda geetched | for of
after-corrosion and which does not at all corrode :

- forming a superfine circuit pattern by a detergent for a
semiconductor device which can avoid the after-corrosion
and can completely remove the deposited polymer and which

10 does not corrode various kinds of metallic materials
forming wires. _

As desc¢ribed above, there has now been desired a
semiconductor circuit detergent which can easily remove the
deposited polymer formed on the sidewalls of a metallic

15 material layer and a photo-resist formed on an inorganic
substrate and can inhibit the generation of the after-
corrosion in a manufacturing process of semiconductor
circuits and which does not corrode various kinds of

metallic materials forming a fine pattern during the

20 process.

SUMMARY OF THE INVENTION
An object of the present invention is to provide a~.
detergent for a semiconductor circuit which can solve the
25 various problems of the above-mentioned convéntional
techniquesland which can completely remove a deposited
polymer formed during dry etching to avoid the generation

of after-corrosion and which does not at all corrode



-6- various kinds of netallic materials forming a fine circuit pattern.
_Anot her object of the present invention is to provide a nethod for

manuf acturi ng a sem conductor circuit 5 havi ng a superfine circuit
pattern by the use of the above- nentioned_qgtgrgent. The present inventors
have intensively investigat- ed with the intention of solving the various
probl ens of the conventional techniques, and as a result, it has been 10
found that the enploynent of a detergent conprising a specific quaternary

A T by O O iSiodh Weliis Ok UG LA AL SPLNPE coflifing! 4 BERESEREUy,EN
aqueous sol ution containing a sugar (saccharrde) and/or an sugar alcoho
(alditol) can gﬁhhﬁﬁﬁxthe above- nenti oned object. The 15 pr esent

e

i nvention has en conpleted on the basis of this finding. That is to say,

the first aspect of theapbeRERt obj¥ELt bENLhe gkégéhﬁdiBQeﬁtﬂahe&geﬂb for a
sem conductor circuit which conprises (A 0.01 to 15% by wei ght of a 20

quat er nary anmprovide B Qe€itod efoe sRamefadyut ifgoansenicoéaaautar(eirtait]
(wherein Rlerr] to Rerr] are each independently an al kyl group having 1 to

4 carbon & ons,havingraxgupebfiné utricaikypagtern bavthg tseoof thebabove-
atons, an aryl group having 6 to 25 8 carbon atons, or an aryl al kyl
group havi ng 7 nentionedodetergent.

The present inventors have intensively investigat-
ed with the intention of solving the various problems of
the conventional techniques, and as a result, it has been

10 ° found that the employment of a detergent comprising a
specific quaternary ammonium hydroxide, a water-soluble
organic solvent, and, if necessary, an aqueous solution
containing a sugar (saccharide) and/or an sugar alcohol
(alditol) can achieve tﬁe above-mentioned object. The

15 present invention has been completed on the basis’ of this
finding.

That is to say, the first aspect of the. present -
invention is directed to a detergent for a semiconductor

" circuit which comprises (A) 0.01 to 15% by weight of a
20 quaternary ammonium hydroxide represented by the general
formula (1) |
R '
R2—$—R4 OH~ (1)
R3
(wherein R! to R* are each independently an alkyl group
having 1 to 4 carbon atoms, a hydroxy-substituted alkyl
group having 1 to 4 carbon atoms, an aryl group having 6 to

25 g carbon atoms, or an arylalkyl group having 7 to 9 carbon



-7- atons), (B) 20 to 95% by wei ght of a water-soluble organic solvent, and
(O the balance of water. The second aspect of the present invention is
~directed to a detergent for a sem conductor circuit which 5 conpri ses
the above-nentioned (A), (B), (C and (D. G L to 20% by wei ght of a sugar
and/ or an sugar al cohol. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
cross-sectional view of a sem conduc- 10 tor circuit obtained by
perform ng dry etching through a resist filmas a mask, and then form ng

al um num Wi r eatolmisy.,, 4B))S 28 009545 Bt WRIRIht IV D wak XBAIKIE orifiinic
circuit obtained by performng dry efching through a resist filmas a mask,

and t hen for msedventhr amdh-(9! ehelbalance of watex. 3 is a cross-sectional
view of a sem conduc- tor circuit obtained by perform ng dry etching

t hrough a resist fil mTire seumid aspeot rgf tthe rmeesdéntyimremtioenipl asna
ashing treatnent, and then formng alumnumwres. Fig. 4 is a
cross-sect i ondireckedofton asdetengdnt £or a semicondudtominirawit which
performng dry etching through a resist filmas a mask, renoving the resist
by an oxygen gomprisgshithg t tigned e £ Bl ng( Q) tandudh Hhile ta:
Sem conductor circuit substrate 2: Oxide film(SiJerr]) 25 3:
Ti layer 4: H0% by seightiofoa |spugar @ndioyn an r%%@i@pﬂﬂsi ted pol ymer

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a cross-sectional view of a semiconduc-
10 tor circuit obtained by performing dry etching through a
resist film as a mask, and then forming aluminum wires.
Fig. 2 is a cross-sectional view of a semiconduc-
tor circuit obtained by performing dry etching through a
resist film as a mask, and then forming a through-hole.
15 Fig. 3 is a cross-sectional view of a semiconduc-
tor circuit obtained by performing dry etching through a.
resist film as a mask, removing the resist by an oxygen
plasma ashing treatment,.and then forming aluminum wires.
Fig. 4 is a cross-sectional view of a semiconduc-
20 tor circuit obtained by performing dry etching through a
resist film as a mask, removing the resist by an oxygen
plasma ashihg treatment, and then forming.a through-hole.
1: Semicondﬁctor circuit substrate
2: Oxide film (5i0,)
25 3: Ti layer
4: TiN layer
5: Al-Cu layer

6: Resist residue (deposited polymer)



-8- 7: Resist layer 8. xide film(Sierr]) 8-1: First TECS (oxide film

formed by the use of tetraethyl orthosilicate) |ayer 5 8- 2:
SOG | ayer (spin-on-glass) 8-3: Second TECS layer 9: TiN layer 10: A -Cu
| ayer 11: Deposited polymer 10 2: Resist |ayer DESCRI PTI ON OF

PREFERRED EMBODI MENTS OF THE | NVENTION I'n %t he present invention, as a
quat ernary ammoni um hydroxi de (A) represented by the above-nentioned
general 15 formula (1), various kinds of conpounds can be used. |In the

general fornula (1),;%L:§?J1§%p%p%%§ each independently an al kyl group
7 y -

- having 1 to 4 carbon dto substi- tuted al kyl group having 1 to

4 carbon atons, an arg) | N0, & 8 carbon atons, or an aryl al kyl
group having 7 20 %/'o gicar t(;?Flivjfslﬂ?o(n%.'dzcjExarrpl es of the al kyl group having

1 to 4 carbon atons inclgide. afﬁéﬁ"@%;{bxf&beﬁﬂﬂl %Mdﬁgﬁgﬁyﬁsgr oup

and a butyl group, and exanples of t droxy-substitute gr oup

having 1 to 4 carbon atons i NQflde ity oRinttei T Gitte ) a1 dyéal oxyet hyl
group, a 25 hydr oxypropyl group and a hydroxybutyl group. = Exanpl es of

the aryls group having 6 828 ®EdMaypéPNpspilosiegbagdpnyl group, a tolyl
group and a xylyl group, and exanples of the arylal kyl group having 7 to 9
carbon atons include a ¥yl Second TEOS layer

9: TiN layer

10: Al-Cu layer

11: Deposited polymer

10 12: Resist layer

DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION
In the present invention, as a quaternary ammonium
hydroxide (A) represente& by the above-mentioned general
15 formula (1), various kinds of compounds can be used. 1In
the general formula (1), R' to R! are each independently an
alkyl group having 1 to 4 carbon atoms, a hydroxy—substi-
tuted élkyl group having 1 to 4 carbon atoms, an aryl group
having 6 to 8 carbon atoms, or an arylalkyl group having 7
20 to 9 carbon atoms. Examples of the alkyl group having 1 to
4 carbon atoms include a methyl group, an ethyl group, a
propyl group and a butyl group, and examples of the hy-
droxy-substituted alkyl group having 1 to 4 carbon atoms
include a hydroxymethyl group, a hydroxyethyl group, a
25 hydroxypropyl group and a hydroxybutyl group. Eiamples of
the aryl grou§ having 6 to 8 carbon atoms include a phenyl
. group, a tolyl group and a xylyl group, and examples of the

arylalkyl group having 7 to 9 carbon atoms include a benzyl



-9- group and a phenetyl group. Typical exanples thereof include
.tetramet hyl anmoni um hydr oxi de, tetraethyl anmoni um hydr oxi de,

t et rapr opyl anmoni um hydr oxi de, trinethyl et hyl - amoni um hydr oxi de,

benzyl t ri met hyl anmoni um hydr oxi de, 5 trimet hyl (2- hydr oxyet hyl ) anmoni um
hydr oxi de, triethyl (2- hydroxyethyl)anmoni tnt hydr oxi de,

tripropyl (2-hydroxyet hyl)- amoni um hydr oxi de and

trimet hyl (1- hydroxypropyl) ammoni um hydr oxi de. Above all,

L T AL WA Bt in e fAE ehBREIAE R,
o5 hoL ) LBt PARRSE 00 oy AREEA: BLL DR DinkRivm,

15 veight, wpyefekeddy Qeéréﬁréﬂ%.%éﬂﬁiﬁﬂth a$684i848,! BeilatAl18ehghL of a

detergent. If the concentration 'of this quatefnary amoni um hydroxide is
| ess than thearisyum "BydroRtde | DERzy Rt HeReEhyEdmB6hy (R hgdrbaideonpl etel y
be renoved, and on the other hand, if it is nore than this 20 range, the
corrosi di of teiméthyl (2+kydebsysthypd)abmohilibhizddoxlidel, htrieghglieati on,
t he deposited polynmer neans a reaction product of a photo-resist and a dry
et chi ng gas, hydeoxpethybpapmonium hfdrborideet bripsopyl (2kRbhydrpxgethydd-25
gas and the netallic material of a metallic |ayer to be worked, but as the
case may be, ammomium bydpdkidedapdotvimethiyli 1-Eydmrpkypropya )ammenism ubl e
organi c sol vent (B)

hydroxide.

Above all, tetramethylammonium hydroxide (herein-
10 after referred to as "TMAH") and trimethyl(2-hydroxyethy1)—
ammonium hydroxide (hereinafter referred to as "choline")
are particularly preferable.
The concentration of the quaternary ammonium
hydroxide to be used is.in the range of 0.01 to 15% by
15 weight, preferably 0.1 to 10% by weight based on the total
weight of a detergent. If the concentration of this
quaternary ammonium hydroxide is less than the above-
mentioned range, a deposited polymer cannot completely be
removed, and on the other hand, if it is more than this
20 range, the corrosion of metallic materials cannot be
inhibited.
In this specification, the deposited polymer means
a reaction product of a photo-resist and a dry etching gas,
or a reaction product of the photo-resist, the dry etching
25 gas and the metallic material of a metallic 1ayér to be
worked, but as the case may be, it means a modified photo-
resist.

Examples of a water-soluble organic solvent (B)



- 10 - which can be used in the present invention include alcohols such as

.met hanol , ethanol, isopropanol, ethylene glycol and glycerin, ketones such
as acetone, nethyl ethyl ketone and nethyl isopropyl ketone, |actones such
as y-butyrolactone, 5 esters such as 6hy| | actate and et hyl | actate,

nitriles such as acetonitrile, ethers sTtch“aS al kyl ene gl ycol derivatives

represented by the general fornula Rerr]Qerr]Herr]O[err]R err]

(wherein Rlerr] and R6 are each independently hydrogen or an alkyl group

having 1 to 4,carbon_a ns IS |nte er_, of, 10 2 to ;and . n i s .an
b BEed fip e%@a#

inLeger OL EWP&C ?caﬂa g h i I I A alsohdEhy |
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sul f oxi des spg &%%? l.de I hyl ene
gl ycol nononethy?iegﬁgﬁ etﬁbﬁgﬁg' yCco ¥%¥ﬁ5£ ethbﬁ%ggP%?Sgbﬁb
gl ycol mononagherseishieh st mddh 1Cl1'a%r1!a>£e2%nd éiftﬁfleflaééteate TheSriles
wat er - sol ubl e organi ¢ solvents Can used singly or-in the state of a

mxture of tgchr a@h@ettf&m&fneTh%&i&mtsﬁh tde e Zyil &Pr ganic
solvent to be used is in the concentration range of 20 to 9 o by wei ght,

preferably 3derdva®ivies wepttisented by aftRy Jenerd)l Formuld ISO(YCKHZ,,MP,.NW
If the concentration of the water- soluble organic solvent is outside the

above-nent i or(wdhen:m.ge,R aandsR} rayefdaat irdépendent 1y chydibeger now san of t he
deposi ted pol ymer is inconplete.
alkyl group having 1 to 4 carbon atoms; m is an integer of

10 2 to 4; and n is an integer of 1 to 4), particularly ethers
such as ethylene glycol monomethyl ether, ethylene glycoi
monoethyl ether, diethylene glycol, diethylené glycol
monomethyl ether, aiethylene glycol monoethyl ether,
triethylene glycol monométhyl ether, diethylene glycol

15 dimethyl ether and dipropylene glycol dimethyl ether;
sulfones such as sulfolane, and sulfoxides such as dimethyl
sulfoxide. Above all, ethers such as diethylene glycol
monomethyl ether, diethylene glycol monoethyl ether,
dipropylene glycol monomethyl ether are particularly'

20 preferable. These water-solublé organic solvents can be
used singly or in the state of a mixture of two or more
thereof. The amount of the water-soluble organic solvent
to be used is in the concentration range of 20 to 95% by
weight, preferably 30 to 80% by weight, more preferably 50

25 to 80% by weight. If the concentration of the wﬁter—
soluble organic solvent is outside the above-mentioned

range, a washing effect is low, so that the removal of the

deposited polymer is incomplete.



Furthernore, in the detergent of the present invention, for the purpose of
lowering a corrosion rate of the netallic materials, a-sugar and/or an
sugar al cohol (D) can be added, as desired. Typical exanples of this sugar
5 . include glyceral dehydes having 3 to 6 carbon atons, threose,
erythrose, arabinose, xylose, ribose, ribdidose, xylul ose, glucose, nannose,
gal act ose, tagatose, allose, altrose, gul ose, idose, tal ose, sorbose,
psi cose and fruit sugar. Mreover, exanples of the sugar al cohol include 10
threitol, erythritol, _adopitol, arabit sor bi.t ol

BHFER

|, litol, talitol, .

manni tol, iditol and BEPOT ey dB aﬂ§¥§kgggﬁg&& %&%oﬁﬁ%?eﬁﬁn be used
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[he above: TeBRAOBECAURONT, o8 dbURERNS TP PTELT padchBE BY 1H Bugar
than t hegabovengRalik0gedcepRT8en déﬁ”ﬁ&%hnﬁ?éet f 6! BArBBR0toRls ,PLnHERis, S
Inconveniently I ow. The detergent for a sem conductor circuit of the

present | nvenék?ahgaaebeaﬁassinbser,eﬁg\lasbbe rigose) RAbuAYse, Xyldderd,ted
pol ymer on the Tayer to be worked, 2 after the dry etching of an

i norgani ¢ subglugbser mahhokel, hgadartoke) tagatdse)caldoseshialddoset ment
by an oxygen plasma. In renoving the deposited polyner by the use of the
det ergent for guhese¢nidoseyctaloser,Cgorbokel,hpsicesentand fruit sugar.

Moreover, examples of the sugar alcohol include

10 threitol, erythritol, adonitol, arabitol, xylitol, talitol,
sorbitol, mannitol, iditol and dulcitol.

These sugars and sugar alcohols can be used singly
6r in the state of a mixture of two or more thereof. The
total amount of the sugér and/or the sugar alcohol to be

15 used is in the concentration range of 0.1 to 20% by weight,
preferably 0.5 to 15% by weight. If the amount of the
sugar and/or the sugar alcohol is less than the above-

mentioned range, an improvement effect of the corrosion
_prevention cannot be observed, and on the other hand, if it

20 is more than the above-mentioned range, a removal rate of
the deposited polymer is inconveniently low. |

The detergent for a semiconductor circuit of the
present invention can be used to remove the remaining
resist or deposited polymer on the layer to be worked,

25 after the dry etching of an inorganic substrate'or after
the dry etching and then an ashing treatment by an oxygen
plasma. In removing the deposited polymer by the use of

the detergent for the semiconductor circuit of the present



- 12 - invention, ordinary tenperature is usually enough, but in the case
that the renoval of the resist is perfornmed w thout any ashing treatnent or
in the case that the removal rate of the deposited polyner is noticeably

| ow, 5 heating, ultrasonic wave or the I ke may be utilized, if
necessary. As techni ques of the mashlng'b he use of the detergent of the
present invention, various nmethods are present, and for exanple, an

| mrer si on nethod a spray 10 met hod or the |ike can suitably be

vashi ng 11 mo, LAPEREAh " o AERREY, POt TaBiikel B pHERIAD  shBHBR, TBRF 1AL
of the ' csisi.gokdg depesLhZBabya chock VESSEY 19 bebdophe ased

metallic naterlals e€rnore, as a

rinse which éﬂ% Ashif pEféSFh hEVSPtig thé” %E&OQﬁbhctﬁ%'Ve”t such
OI’ anot e

as isopropano orga I ¢ solvent can use W t hout any problem

but it is nOtr&ﬁé&éPUfaiéyofeﬁﬁéS&éﬁoéﬁtéaep6!93e§n1Qrﬁé%h%e%ﬁhge
Ri nsing can be carried out only Wi th Supérpure water escri bed

above, by thensdseing, (WBLE&E6AUENYal8l okbheheeTikaNAKS! Be Gitiddkzedyf ikhe
present invention, there can easily be renoved the photo-resist and the

deposi ted polueeesgaﬁytated on the sidewalls of the |ayer 25 ‘to be
wor ked and the photo-resist at a tine when a fine circuit pattern is forned
by the dry etching afAsrtechnfiguest odn the washdiingdpyt theusmseofofa thesi r ed
photo-resist pattern on the netallic material on the inorganic substrate.
detergent of the present lnventlon, various methods are
present, and for example, an immersion method, a spray
10 method or the like can suitably be selected. No particular
restriction is put on a washing temperature and a washing
time, and they may suitably be selected in consideration of
a state of the resist and the deposited polymer to be
washed, a kind of used ﬁetallic materials, and a kind of
15 dry etching gas. Furthermore, as a rinse which can. be used
in the present invention, an alcoholic solvent: such as
isopropanol or another organic solven£ can be used without
any problem, but it is not particularly necessary to use
such an organic solvent. Rinsing can be carried out only
20 with superpure water.

As described above, by the use of the detergent
for the semiconductor circuit of the present invention,
there can easily be removed the photo-resist and the
deposited polymer generated on_the sidewélls of the layer

25  to be worked and the photo-resist at a time when a fine
circuit pattern is formed by the dry etching after the

formation of a mask by the use of a desired photo-resist

pattern on the metallic material on the inorganic substrate.



- 13.- Additionally, at this time, any corrosi on does not occur by the
~.etching, so that the netallic material is not corroded at all, which
permts a superfine work. Moreover, it is not necessary to use an organic
sol vent such as an al cohol 5 as the rinse, and the rinsing can be
performed with water alone, which makes Tt*possible to formthe highly
precise and fine circuit pattern. Next, the present invention will be
described in nore detail i.-n accordance with exanples. However, the 10

scope of he RAgEeNbnyYgTLen IOV SRl B0 Lum bedonl Bl B! BERt by
sectional | o' ofcRiy, Obo ST ERRHELRIAGE' Blbr 280U RoHoD) cEALT RO
wres I o 1 SRTAOBGLRL O BebEMBELENS Iukeebgue gy an

first nmetall iﬁokaﬂééeséai[&_“tba?i_ﬁé ?naﬁraaﬁ.%%oggl%hﬂl suenl %)é%namc_%go&' -CQu
20 netallic ue (a

| ayer 5 as a third ayer.” Furthernore, a resist resi

deposi teg pol y8ethebrifisépr ARd €ReSrdA¥ahlS cdHr bBJd perFotnedewithnGatEh S
deposited polyner 6 covers the sidewalls of the reSist layer 7 and the

netal lic | ayeatode,4whfchFingked $hopbsadibaet tonEFori eWeohighly prebise?5
sem conductor circuit obtained by carrying out the dry etching of an oxide

film8 conpriandgfinéi circiE€SpastesnO? | ayer fornmed by. the use of
tetraethyl orthosilicate) |ayer _
Next, the present invention will be described in
more detail in accordance with examples.. However,  the
io scope of the present invention should not be limited at all
by these examples.
Fig. 1 shows a sectional view of a part of a
semiconductor circuit ob£ained by éafrying out dry etching
15 through'a resist film as a mask to form alﬁminum wires. In
Fig. 1, a semiconductor circuit substrate 1 is covered with
an oxide film 2, and on this oxide film 2, there are formed
a Ti layer 3 as a first metallic layer, a TiN layer 4 as a
second metallic layer and an Al-Cu layer 5 as a third
20 metallic layer. Furthermore, a resist residue (a deposited
polymer) 6 is formed on sidewalls during the dry etching.
This deposited polymer 6 covers the sidewalls of the resist
layer 7 and the metallic layers 3, 4, 5.
Fig. 2 shows a sectional view of a part of a
25 ' semiconductor circuit obtained by carrying out tﬁe dry
etching of an oxide film 8 comprising a first TEOS (an SiO,

layer formed by the use of tetraethyl drthdsilicate) layer

8-1, an SOG (spin-on-glass) layer 8-2 and a second TEOS



8-1,; an SOG (spin-on-glass) |layer 8-2 and a second TECS - 14 - layer 8-3
.through a resist filmas a mask, and then form ng a through-hole. In Fig.

2, the bottom of the through-hole conprises an Al-Cu |ayer 10 covered with
a TiNlayer 9, and during the dry etching,, the TiNlayer 9 is etched
simlarly 5 to the oxide film8, so Th%f The Al -Cu layer 10 is exposed
on the surface. The sidewalls of the resist |layer 12 and the through-hole
are covered with a deposited polymer 11. After the sem conductor circuit

16" Mhavi ngLader” BF3CoR5EuBH anzestam Lilman & Hagk. and A SRS
ied d o] h h '
%:E?é@ﬁéﬁe“?ééky}#%@rhpé Véﬁ?ﬁfaglé?%i?chﬁa L G HHE oo
A SCu | ayer - SORPITES® oy ALLARC 145y 4D SRS iR A Aer 1 WS
was made by {gye; AEMpRS SRt @hinke thes Wite 1R hpwy idtchady ?ei%n{ia 1y

eval uation standard in thé SEM observation Is foll ows. 1ncl

the Ti Isayer t3 theeokille #i9es 84, sD tHat e ai-dw 113 10 &6 &ifposed

corrosion was 20 not observed. Renoval properties [err]: The deposited

pol ymer was oanmthet sy faeeyvedhd idewallls dfpatid aegidty MEyemsldandal |y |

25 observed. X: Mst of the deposited polyner was |eft.
the through-hole are covered with a deposited polymer 11.

After the semiconductor circuit was immersed for a
predetermined time in a semiconductor circuit detergent
10 having each of compositions shown in Table 1, it was rinsed
with superpure water, dried, and then obéerved through a
scanning type microscope (SEM). For removal properties of
the resist layers 7, 12 and the deposited polymers 6, 11 as
well as corrosion properéies of the wire Al-Cu layer 5 and
15 the through-hole bottom"hl—Cu layer 10, evaluation was made
by the SEM bbservation. The results are shown in Table 1.
An evaluation standard in the SEM observation is
as follows. Incidentally, on the Ti layer 3, the TiN
layers 4, 9, and the oxide layers 2, 8, any corrosion was
20 not observed.
Removal properties
©: The deposited polymer was completely
removed.
O: The deposited polymer was partially
25 observed.
X Most of the deposited polymer was left.
Corrosion properties

©: The corrosion was not observed at all.



Corr@sion properties [err]: The corrosion was not observed at all.

Jerr]: The corrosion was partially observed. X: The noticeabl e corrosion
was observed. Exanples 7 to 12 and Conparative Exanples 5 to 8 Fig. 3 shows
a sectional view of a part of a 5 sem cqnductor circuit obtained by
carrying out dry etching through a resisf 3glﬁ1as a mask to form al um num
wires, and then doing an ashing treatnent with oxygen plasma. In Fig. 3, a
sem conductor circuit substrate 1 is covered with an oxide film2, and on

hi ide film2, th f |1
Italer?X:a 'el'i NI I ?yer El g;ea ﬁco‘ﬁ{ &?’%ﬁ]&oﬁ‘ ay%s é%]gua%l%? @J£+ ‘?/%cringt gs ;C
third metallic layer. Addigi On'i‘tléyno’tgcghglg coPrbEibi! whsygbsei-veamved

but a deposited polyner 6 iS not renove So as to outward

spread fromthe upper gyl ,
view of a part of a semt cOnducTor ~crreur

y g
et ching of an oxide fipqy8 90m§lagséc£i5ﬁaﬂ€§;§w(af 2 pBrkayeral ormed by
the use of tetraethyl or h05|I|cate) l.ayer 2 8-1, an SOG

(spi n- on-gyl aSSéeﬂfb@idnﬁcQoﬁr@lﬁcﬁf@Qﬂgtgﬁ@d' ecaBryihg’ oehday €6tBingi | m
as a mask, formng a through-hole, and then d0|ng an ashing treatnent wth
oxygen pl asma.tHrodgly.a ed et bpilmnasfa thesk htoufbrmnoa tusnbivmmi w£segp #hdCu
| ayer 10 covered with a TiN layer 9, and 25 during the dry etching, the
Ti N layer 9 i sthenhdolisg nan aasying theatment Wit 8xygentphasmhe Aln(Pig.
| ayer 10 is exposed

, a semiconductor circuit substrate 1 is covered with an

oxide film 2, and on this oxide film 2, there are formed a
10 Ti layer 3 as a fifst metallic layer, a TiN layer 4 as a

second metallic layer and an Al-Cu layer 5 as a third

metallic layer. Additionally, in Fig. 3, a resist layer is

:emoved, but a deposited polymer 6 is not removed and

remains so as to outwardly sbread from the upper surface of
15 the wires.

Fig. 4 shows a sectional view of a part of a -
semiconductor circuit obtained by carrying out the dry
etching of an oxide film 8 comprising a first TEOS (an SiO,
layer formed'by the use of tetraethyl orthosilicate) layer

20  8-1, an SOG (spin-on-glass) layer 8-2 and a second TEOS
layer 8-3 through a'resist film as a mask, forming a
through-hole, and then doing an ashing treatment with
oxygen plasma. In Fig. 4, the bottom of the through-hole
comprises an Al-Cu layer 10 covered with a TiN layer 9, and

25 during the dry etching, the TiN layer 9 is etchéd similarly
to the oxide film 8, so that the Al-Cu layer 10 is exposed
on the surface. A resist layer is removed, but a deposited

polymer 11 in the through-hole remains in the state of a



on'the surface. Aresist layer is renoved, but a deposited polymer 11 in
the through-hole remains in the state of a - 16 - crown. After the

sem conductor circuit was inmersed for a predeternmined tinme in a

sem conductor circuit detergent having eafg of conpositions shown in Table
2, it was rinsed 5 with superpure watetr? dried, and then observed

t hrough a scanning type m croscope (SEM. For renoval properties of the
deposited polyners 7, 11 as well as corrosion properti- es of the wire

Al -Cu | ayer 5_and the through-hole bottom Al'-Cu | ayer 10, eval uation was
made by the SERMBpservation. 10 The results are shown in Table 2. An

he I oyer o hhe phgeRs sel spanfloriiicthy Tien WP Sl A v O
[ . . . . AN . Th

depos: ted poPTeaetRRAIRE il o, & somicqlHiukbr MR Mercdiganr 0

partially Obﬁ%%‘i?&oe%@h of g#nrp]osi{;ﬁi.ox?g- sl iH T 9P0SId %(?Ogti ! q Was

| eft. Corrosion properties : e corrosion was not observe

[err]: Bhe CiR®SisupeifurRaiiatdd,y dHSR,Y 4hd Ehell OBMUIARA M GRYH @i On

was observed. _
scanning type microscope (SEM). For removal properties of

the deposited polymers‘7,.11 as well as corrosion properti-

es of the wire Al-Cu layer 5 and the through-hole bottom

Al-Cu layer 10, evaluation was made by'the SEM observation.
10  The results are shown in Table 2.

‘ An evaluafion standard in the SEM observation is
as follows. Incidentally, on the Ti layer 3, the TiN
layers 4, 9, and the oxide layers.z, 8, any corrosion was
not observed. o |

15 Removal properties

©: fhe deposited polymer was gdmpletely-

removed.

O: The deposited polymer was partially

| observed. _
20 " X: Most of the deposited polymer was left.

' Corrosion properties
©: The corrosion was not observed at all.
O: The corrosion was partially observed.

X: The noticeable corrosion was observed.



- 17 - Table 1(1) Detergent Conposition Quaternary

MWat er - sol ubl e Ammoni um Hydr oxi de ~Organi ¢ Sol vent Exanple 1
Tet anmet hyl anmoni um Di et hyl ene gl ycol hydroxide 2.0
nonoet hyl et her 90. 0 Tetramet hyl ammoni um Et hyl ene gl ycol Exanple 2
hydr oxi de 2.5 monoet hyl etherl? =70.0 Exanple 3
Tet ranet hyl ammoni um 2.5 Sul fol ane 70. 0 hydroxi de Exanple 4
Tet r amet hyl 2.5 Diethylene glycol 70.0 anmoni um hydroxi de
nononet hyl et her Tetranet hyl anoni um Di propyl ene Exanple 5
hydr oxi de 0.5 glycol non .0 ether Dipropyl ene
Exanpl e 6 Chol i ne 0.5 glycol nononethyl 80.0 ether Conp.
Tet r amet hyl ammonium 2. Q Exanple 1 ‘hydroxide 2.0 Conmm.
Tet r amet hyl ammoni um 2. 5 Di et hyl enepedergent Compoditaoml e 2 hydr oXi de
2.5 monornet hyl et her Conp.[Guaternaret I arethyhammorg; —solable CXampte—3
fgdrolxl dz Conp. gmoniumfgydroxide we oﬁaﬁﬁ. Y gqfosnal yqowts 90.0
anpl e 4 TOMET Ty /5 T
Det er gent ConpodiE¥pmple 1 fﬁ%’fﬁﬁ%m&‘?ﬁéﬁu ohd Eﬁﬁ'{eeﬁ? 90.0
Tetramethylammonium Ethylene glycol
Example 2 hydroxide 2.5 mongethylgezher 70.0
Example 3 i;zzﬁzl;ylanmnlum 2.5 | Sulfolane 70.0
Tetramethyl Diethylene glycol
Example 4 ammonium hydroxide 2.5 monomethyl ether 70.0
: Dipropylene
Example 5. g;gzzxzsgylamnonmm 0.5 | glycol monomethyl | 80.0
ether
Dipropylene
Example 6 | Choline 0.5 | glycol monomethyl | 80.0
ether
Comp. Tetramethylammonium 2.0
Example 1 | hydroxide ) )
Comp. Tetramethylammonium 2.5 Diethylene glycol 70.0
Example 2 | hydroxide *~ | monomethyl ether i
Comp. Tetramethylammonium 2.5
Example 3 | hydroxide i '
Comp. Diethylene glycol 90.0
Example 4 _ monomethyl ether i
Table 1 (II)
Detergent Composition Treatment Conditions
Sugar/Sugar Water o . .
| Alcohol | Y&¥ | (wts) | Temp. (°C) | Time (min)
Example 1 8.0 50 10
| Example 2 Glucose 5.0 22.5 50 10
Example 3 Glucose 7.0 22.5 50 10
Example 4 Sorbitol 7.0 22.5 50 10
Example 5 Sorbitol 0.5 19.0 70 . 10
Example 6 Sorbitol 0.5 19.0 70 10
Comp. Ex. 1 98.0 50 10
. | Comp. Ex. 2 27.5 50 10
| Comp. Ex. 3 Glucose 7.0 92.5 50 10
Comp. Ex. 4 10.0 70 10




Time (mn) Al cohol (W% Exanple 1

Sugar/Sugar w% \Vater Tenp. ([e r] ©
8.0 50 10 Exanpl e '3 ucose 5.0 22.5 50
10 Exanmple 3 G ucose 7.0 22.5 50 10 Exanple 4
Sor bi t ol 7.0 22.5 50 1g 10 Exampl e 5 Sor bi t ol
0.5 19.0 70 10 Exanplé 6 Sor bi t ol 0.5 19.0
70 10 Conp. Ex. 1 98.0 50
10 Conp. Ex. 2 : 27. 5 50 10 Conp. Ex.
3 d ucose 7.0 92.5 - 10 Conp. Ex. 4
10.0 70 10 Tabl em of Treated State of
Treated Wres Thr ough- Hol e Renoval Corro- Renoval
Corro- Stat ﬁE_U'f'_'RETI'D‘V'ﬁ'F STon -St-at-e—of mluvagt ’i’ﬁﬁg@ t—=
Deposit - State pfyTyeaffedeWires State ,ﬁf.o #
Resi st St § v ' A ﬁ oy
6 5 | state of | 11 °°rr°' s@&eEéﬁrﬁ!eﬁoJal Cqraer] |
[err] “[err] [ el bepositkgr val Exarmglgbsat_ sthes Ide | 30 er
[err] [érr] [erfa [er r; karr] Rebesy | | Stat g‘?’fr
[err] [err]  [err] rBxgmwenl ¢ sist [ 11°Y Pelymer |[12[err] ?(1) AL
[err] [ern]_Exanpl e 56 [erlr] [ rrl fadrr] [err] [err
[err] Exanpl exémple 1[efjr] © [jerr]® [ er@] [@r]. derr] @err
Example 2 @ ©) ©) ©) ©) ©)
Example 3 © © ©] Q © )
Example 4 @ © © © © ©
Example 5 @ ©) © © © ©
Example 6 © © © © © ©
Comp. Ex. 1 Q X X (@) X X
Comp. Ex. 2 © © @) @ ©) O
Comp. Ex. 3 @) X X @) X X
Comp. Ex. 4 X O © X X ©



Conp.:Ex. 1 [err] X X [err] X X
.Comp. Ex. 2 [err] [err] [err] [err] [err] Conmp. Ex.
3 [err] X X [err] X x Conp. Ex. 4
X [err] [err] X 19 X [err] - 19 -
Table 2 (1) Detergent Conposition Quaternary Hydr ophilic
Ammoni um Hydr oxi de wt % or gani ¢ Sol vent wt % Exanpl e 7
Tetramet hyl anonium 0.5 Di-ethyl ene glycol 90.0 hydr oxi de 0.5
nonoet hyl et her 90. 0 ‘Tet r anet hyl a% Et hyl ene gl ycol Exanple 8
hydr oxi de 0.5 nonoet hyl et Exanpl e 9 '
Tet ramet hyl anmonium 0.5 Sul f ol ane 60. 0 Tet ranet hyl _
Di et hyl ene gl ycol ' ' ' —5T
60. 0 Tetraet hyamipi um Di pr opyl e%&tggfﬁﬁlcé’“??s”ﬁ?&r oxi dehyl amni um
0.5 glycol nono thyI 40. PQimternaoryde wts | Bydroppiihie Di prop;{,ton
Exanple 12 Choliln Ammoniw@ Hydgoxide| mnoﬂ__ggnic solvenst her D.
Tet ramet hyl anmmoni jugg a'“glg X mmthyllamhmnmd,o@rrpiethylene glycol | o0 o
Tet ramet hyl anmoni um enmwn%m ycol 60, 0" Fronpethyd etheydr oxi de
nmonomet hyl et her Tetama bhst Layirenimn GtByXerenplyeol hysdroki de
Y %]ﬁ 8 hydroxide 975 monoethygglther ¥l
Example 9 E;gzz}n;gl;ylammnxum 0.5 | Sulfolane 60.0
' Tetramethyl Diethylene glycol
Example 10 ammonium hydroxide 0.5 monomethyl ether 60.0
. Dipropylene
Example 11 Eetram?thylammonlum 0.5 gl?cogymnomethyl 40.0
ydroxide
ether
. Dipropylene
Example 12 | Choline 0.5 | glycol monomethyl | 60.0
ether
Comp. Tetramethylammonium 0.5
Example 5 | hydroxide )
Comp. Tetramethylammonium 0.5 Diethylene glycol 60.0
Example 6 | hydroxide '~ | monomethyl ether .
Comp. Tetramethylammonium 0.5
Example 7 | hydroxide i
Comp . Diethylene glycol 90.0
Example 8 ' monomethyl ether
Iable 2 (II)
Detergent Composition Treatment Conditions
el ) e )
Example 7 9.5 23 5
Example 8 Glucose 0.5 39.0 30 5
Example 9 Glucose 0.5 39.0 23 - 5
Exanple 10 Sorbitol 0.5 39.0 23 5
Example 11 Sorbitol 1.0 58.5 23 5
Example 12 Sorbitol 0.5 39.0 23 5
Comp. Ex. 5 99.5 23 5
Comp. Ex. 6 39.5 23 5
Comp. Ex. 7 Glucose 7.0 92.5 | 23 5
Comp. Ex. 8 : 10.0 | 70 10




Conp. Di et hyl ene glycol 90.0 Exanple 8

smononet hyl ether Table 2 (11) Detergent Conposition Tr eat nent
Condi ti ons Sugar/ Sugar Wat er Al cohol w% w% Tenp. (C) Tine
(mn) Exanple 7 9.5 23 5 Exanple 8
d ucose 0.5 39.0 30 -2 Exanple 9 d ucose 0.5
39.0 23 5 Exanple 10 - Sor bi t ol 0.5 39.0 23
5 Exanple 11 Sor bi t ol . 1.0 58.5 23 5 Exanple 12
Sor bi t ol 0.5 39.0 23 7 b] 25 [E&EB Ex. 5
99.5 23 5 Conmp. Ex. 39.5 23
5 Conmp. Ex. 7 A ucose - 7.0 92.5 23 5 Conmp. Ex. 8
10.0 70 10 - 20 - Table 2 (111) State of Treated
State of Treated Wres State of TredBédUgh} HOl esdadtaDyfilrreated
Renoval Corrosion State of Wides0Si ONn St at e a&:rough-nolﬁt ate' of Al
Deposited  Statfe of Depeembwsl Pollyer 6, Rénovay 5 Q ¥ '
Al loy 10 Exanpl ¢ 7 [ @1Sthte of [e‘g'i‘Jer 08ion | st4ter of o ”jsé ?A
Exanpl e 8 [err] [Pepegited | AEE Ex Depositddr r ] A§ &
[err] [err]_- [ g¢Polymer 6 l[erﬁy hEplymet Q11 T i}
[err] [ ¢ Exémple 7 - |[err]O® © © . ©
' Example 8 ©) @ © ©

Example 9 © ©) @ ©

Example 10 ©) ) © ©

Example 11 < © © <

Example 12 © © © ©

Comp. Ex. 5 ®) X @) X

Comp. Ex. 6 © o e O

Comp. Ex. 7 O © O ©

Comp. Ex. 8 X © X Q




Exanpl e 11 .
[e an'p © erM . [eE(ra]rr]Corrp. Ex.| BHIS g:é% aﬁgﬁew

i Bjimmymm;m i, R
Ex. A X T

er
IS CLAINED IS: 1. A detergent for a sem conductor circuit which conprlses

(A) 0.01 to 15% by wei ght of a quaternary ammoni - un1h‘ﬁmﬂ&ndehs ded
by the genera*Hé R I er ] (wherein RL to R4 are e Iy
an al kyl group av?%geEA% é c%rbon atons, a hydroxy- sub

group having 1 to 4 carbon atons, an-aryl group having 6 to car on at oms,

or an arylal kyl group having 7 to 9 carbon atons), (B) 20 to 95% by wei ght

of at |east one waterq, Sohpahﬁeﬁbgﬁi fgg) Oﬁ %dﬂ§) PR3 1wa%&ch?35t
an

one selected froma sugar an sugar al co C) the ba ance of
water. 2. Thecéﬂbﬁigéﬁt(ﬁ?ranieEbCQBduﬁgoﬁeithUbE écgﬁh@b&ﬁa rQ Sl
wherein the water-soluble ether is an al kyl ené gl ycol rivative
represensed bymt hgdgeredel répresentEieby] €hel genkidhar EbOmudar i R)er r]
(wherein R err] and R err] are each |ndependently hydrogen or an al kyl
group having 1 to 4 carbon at ofs; n1fs ifinteger of 2 to 4; and nis an
integer of 1 to 4). R

|
RZ—I}I—R“ OH" (1)
R3

(wherein R' to R* are each independently an alkyl group
having 1 to 4 carbon atoms, a hydroxy-substituted alkyl
group having 1 to 4 carbon atoms, an aryl group having 6 to
8 carbon atoms; or an arylalkyl group having 7 to 9 carbon
10 atoms), (B) 20 to 95% by weight of a water-soluble organic

solvent, and (C) the balance of water.

2. A detergent for a semiconductor circuit which
comprises (A) 0.01 to 15% by weight of a quaternary ammoni-
15 um hydroxide represented by the above-mentioned general |
formula (1), (B) 20 to 95% by weight of a water-soluble
organic solvent, (D) 0.1 to 20% by weight of at least one
selected from a sugar and an sugar alcohol, and (C) the
balance of water. |
20
3. The detergent for a semiconductor circuit
according to Claim 1 or 2 wherein the water-soluble organic

. solvent is an ether.

25 4. The detergent for a semiconductor circuit



- 22 - 3. A met hod for manufacturing a sen1condu 35? hSWﬂRﬁP
mer!‘lA

,conprlses the steps of formng a mask on a netalllc on} an

i.norgani ¢ subs of a photo-resi st fi 02
non- masked reg“lmﬁ Iormnmmﬁnll c material, and removing the remaining
phot o- resist |ayes e sformed mask an&zafdep05|ted polymer with a

detergent for a sem conductor circuit described in daim1l. 4. A nethod for
manuf acturing a sem conductor circuit which conprises the steps of formng

a mask on a netalljc materjal, | ayer on ,an inorgani c substrate by the use of

a phot o-r esi éf«'CPFriﬁePQdfty Sledmg whegein sheg nar%fanc reLkichene i c

mat eri al, subjectin hoto r esi st of .the for sk to an ashi ng
reat ront , - aBd7ERIn desisat Lo, r&ar&%%%ﬁ by siS CRRaIR Y AL,

detergent f °iz58(é,§ﬁ‘mc? )?,ﬁdufwﬁ reCJl.rrl Cﬁ'ﬂ t ncle if‘r 'a?%d eE?:hOl%'dependently

hydrogen or an alkyl group having 1 to 4 carbon atoms; m is

5 an integer of 2 to 4; and n is an integer of 1 to 4).

5. A method for manufacturing a semiconductor
circuit which comprises the steps of forming a mask on a
metallic material layer on an inorganic substrate by the
10 use of a photo-resist film, dry-etching a non-masked region
of the metallic material, and removing the remaining photo-
resist layer of the formed mask and a deposited polymer
with a detergent for a semiconductor circuit described in

Claim 1 or 2.
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6.- A method for manufacturing a semiconductor
circuit which comprises the steps of forming a mask on a
metallic material layer on an inorganic substrate by thé
use of a photo-resist film, dry-etching a non-masked region
20 of the metallic material, subjecting the photo-resist layer

of the formed mask to an ashing treatment, and then remov-
ing a remaining deposited polymer with a detergent for a

semiconductor circuit described in Claim 1 or 2.
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