DESCRIPTION ETCHING SOLUTION COMPOSITION TECHNICAL FIELD The present
invention relates to an etching liquid composition used to etch a metal film such as an aluminum film
and an aluminum alloy film to form a wiring of an electronic component, for example, and more
particularly, to an etching liquid composition used to etch a metal film such as an aluminum film and an
aluminum 10alloy film provided on a substrate to constitute a semiconductor device and a liquid crystal
display device. BACKGROUND ART Conventionally, in various kinds of electronic components
the following 15etching method has been kngyyii as pomgthed for forming a wiring and an electrode on
a surface of a semiconductor substrate or a glass substrate. First, an aluminum film or an
aluminum alloy film serving as a material of the wiring and the electrode (base material) is formed on
the substrate. Then, a photosensitivé: léSiH g applied onte tHehdbfaceivyla photolithography method,
and 20exposure and development are performed to form a pattern mask. Then, the aluminum film
or the aluminum alloy film is etched by use of the pattern mask. Thus, the wiring and the electrode
havifg a deéf?é&”@ﬂ iy cak e formed on the aluminum film or the aluminum alloy film. By the

way, according to thelsemisemductarcdevietanddhe liquiderystal display devicestaewiing and the
electrode provided.in the above device are strongly required to be. mini turiz%d and have a high
performancé%len%?e%(farﬁt S)}ié:aﬁr%ga%néi %%3&%%}iéﬁllrli}cﬁagé{?ﬁ‘g%yu%&m}}édﬁ S gﬁl MinfatiHZet Shidhave high
performancéX THaSraEordingR9hla technizapiieldul which mrtipléstatificationchas beend
progressed,dm-@sdarite respond do.the multiple stratification, itis-stranghyidesited,fo.eonrol.a
30sectional shape of the wiring to have a configuration (forward tapered configuration) in which an
an gﬁl%eﬁ (referr%{ﬁnto%gitﬁg‘%’a%@éﬂr gHg eaﬁ.gsﬁ giﬁ%i f%grj,mismui a f'aiﬂElL(JBdULT.OL 8(;\:’%5, dng g 1§qum
erystal display device.

BACKGROUND ART
Conventionally, in various kinds of electronic components, the following
15 etching method has been known as a method for forming a wiring and an eiectrode on
a surface of a semiconductor substrate or a glass subsirate.

First, an aluminum film or an aluminum alloy film serving as a material of the
wiring and the electrode (base material) is formed on the substrate. Then, a
photosensitive resin is applied onto the surface by a photolithography method, and

20 exposure and development are performed to form a pattern mask.

Then, the aluminum film or the aluminum alioy film is etched by use of the
pattern mask. Thus, the wiring and the electrode having a desired pattern can be
formed on the aluminum film or the aluminum alloy film.

By the way, according to the semiconductor device and the liquid crystal

25 display device, the wiring and the electrode provided in the above device are strongly
required to be minjaturized and have a high performance in recent years as a product is
increasingly required to be miniaturized and have high performance.  Thus,
accordingly, in a technical field in which multiple stratification has been progressed, in
order to respond to the multiple stratification, it is strongly desired to control a

30 sectional shape of the wiring to have a configuration (forward tapered configuration) in

which an angle (referred to as the taper angle hereinafter)



formed between a side surface of the etched wiring and a surface of a base material (an insulation
Iaygr or a substrate, for example) is less than 90. Thus, since the wiring material has to he low in
reS|stan§:e along with the high density and miniaturization of the pattern in recent years, aluminum or
an aIummur_n alloy is widely used. In addition, when the multilayered wiring is installed, aluminum
or the aluminum alloy is used as a material of a lower-layer wiring to reduce a signal delay. Then, in
order to electrically insulate an upper-layer wiring from the lower-layer wiring, an insulation layer is
formed on the lower-layer 10aluminum wiring or aluminum alloy wiring by some sort of method, and
then, an aluMM&VHm@@émmmﬂ&mmﬁwvﬁiﬂ@i@f@hﬁfb@%@ﬁ%@tﬁéﬁfﬁﬁ%ﬁfa%/&a\ﬁﬁring.,

Here, It Is “e%ia?%%@{ééﬁqa%‘ﬂﬁ@il%ﬁs&ti%%& canfigurationof the wiring o) the dewedayed aluminum

wiring or alumin i i .
Coverage of the insulAbu IBBFIGHod (HEHEdH™ - 1h 116 Sas A2 contuaebilis o the sectional
configuration-ofifine heweslaykmalipn o iRy oriaRTigin G B0 P WG IEIRpSRAnt Sifien the
Zﬁ;tlleq%a(l) f%r;g%%g%ng{i{%ﬂ\%%ﬂe}gﬁﬁcﬁlpg—ttﬁeﬁgm@rfi@ﬂ_tapergd configuration or vyhen the taper
Wiing could be discohAEAA B A g g e e g DO orted
electrically thebughnctaukngeheratedsieiing sUABIRIAér aaHRYSFOBIEH & ThEt tBfE ity is
overed: 5B D D ESEINAR e win g hlapesecaamion s e b
film or aluminGATAl #ﬂ%ﬁeﬁh VL of AW tédrnsjbif‘ﬁ?llg%tﬂoéf% g%%%?gh%%ﬁ%@%%%ﬁg%}g }g}% ﬁcllejtr:z:lr;érlg as
an efahing liqaldinigenerakr3aFor éﬂ%ﬁ@%ﬁ@@%éﬁéﬁ%ﬁﬁéﬁgﬁoﬁ%&gﬂ%@S a t‘r%%{ture
then, an aluminum wiring or aluminum alloy wiring is formed thereon as
the upper-layer wiring.
Here, it is necessary to control a sectional configuration of the
wiring of the lower-layer aluminum wiring or aluminum alloy wiring to
15 have the forward tapered configuration in order to improve the coverage of
the insulation layer formed thereon. '
In this case, as the controllability of the sectional configuration of
the lower-layer aluminum wiring or aluminum alloy wiring is important,
when the sectional configuration of the wiring cannot be the forward
20 tapered configuration or when the taper angle 8 of the wiring is out of a
desired range, the upper-layer aluminum wiring or aluminum alloy wiring
could be disconnected or the upper-layer wiring and the lower-layer wiring
could be shorted electrically through a crack gemerated in the insulation
layer, and the problem is that reliability is lowered.

25 : By the way, in the case where the wiring having the tapered
configuration is formed by etching, the wiring having the forward tapered
configuration can be formed by etching the aluminum film or aluminum
alloy film by use of a water solution of a phosphoric acid/a nitric acid/an
acetic acid as an etching liquid in general.

30 For example, when the etching is performed by use of a mixture
liquid in which a volume ratio of the phosphoric acid : the nitric acid * the
acetic acid : water is 16 © 2 to 8 * 2 © 1 with a mask having SUPETIoT
adhesiveness with the metal film that is formed in such a way that a resist
as the mask is exposed and developed to be patterned into a predetermined

35 wiring configuration and then baked (post-baking operation) at a baking



liquid in which a volume ratio of the phosphoric acid the nitric acid the acetic acid wateris 16 2to 82 1
with a mask having superior adhesiveness with the metal film that is formed in such a way that a resist
as the mask is exposed and developed to be patterned into a predetermined 35wiring configuration
and then baked (post-baking operation) at a baking temperature at which the sufficient adhesiveness
with the metal film can be provided, the angle (taper angle) O formed between the side surface of the
wiring and the base material (such as the insulation layer or the substrate) on which the wiring is
formed is close to 90 (perpendicular) without exceeding 90.. However, when_ the bakjng
temperature isdowertharethe wpprophateudiniseransthosiveciieabnsar e B &aRa%k with the
metal film is ingufficient.dhe siching ligidentrisdnteraninterface betwesitheuesist afidlthe metal
film. As a result, since the metal film is etched from 10.its-upper. surface. also, it ds.reReradthat the
angle formed BEReeRhd WdeEhfARE ot &Wi%‘nagsan %ﬁég%amélg s%%%&gp ﬁe vﬁ%ﬁ?g )increased,

and the wiringhavitigeh ofte-steigenperdarcerdighiratereinthich tResed R ofth Wiring is
moderately slgggge@i@@@q. When the concentration of the nitric acid is additionally increased in the

etching 15liquid, it is rgported that the taper angle:i eggﬁﬁ%ggg&%er;@ PRISAL dagumentd).
Meanwhile, the concertration of f‘fwﬁtéu‘“n][i'tri([:Bﬁé%idré%%i5L§ a one-stage, tapered onfig}lﬁr tion halving a large

taper angle is fprmesekibte iomepetss won chneratioh HHIRe HaResa GH YRS s kR ®tfiiflg rate of the

interface 20 between the fesistandibe migtakfinisdnereasethtscathat thefadriigp traeea tivs-stage

forward tapered configuration havinga first,st ing;a.small taperangle founed.arihe interface
side between ?ﬁgz?éé%%t%an%tﬁlee%rfaiggailﬁlfm g&n%c?&g%gggtﬁdgl %};}ge %?V#gg a%?ig%tgtper ﬂir%gle grmed on
the sitie closettfothpasutistiate. MHse A tHereBREE Tt Adh 'OFtHd At 2 isadd iﬁé}gﬁﬁ increased,
the wiring havipg @ QneraRgeriotwarhpared ponfigurdtion dfalingarsniaikinolrearniistetmed (refer

to patent document 2 and a patent document.3)-¢ LowsysHWhgB-he concentrationsaidhe nitric
acid is increasge% irﬂﬁéngtc%%glq%_u%d,%%houﬁ’h th%p%f%?ing{rate of. the.aluminum ?\I,rﬂ or the 30
iS

aluminum allogiFads inéredised™iergontolRSMEF daie 83% i}sslo\%/%]r%e and i ‘difficuft to provide
the wiring havirg éaedanssadgotiiguiation witld nighadditrotiabiityncreased|imddifioftahbeh the
concentration of the nitric acid is high.in.the giching ligyidas & mbdasetithedbosphatceatid/the nitric
acid/t %et aceticgsqgé%id}%ge{;e%%%omh itais recog%r%z%ed that the resist is damaged by the nitric

gramen .

Meanwhile, the concentration of the pitric acid is low, a one-stage
tapered configuration having a large taper angle is formed, but when the
concentration of the nitric acid is increased, the etching rate of the interface

20 botween the resist and the metal film is increased, so that the wiring has a
two-stage forward tapered configuration having a first stage having a small
taper angle formed on the interface aide between the resist and the metal
film and a second stage having a large taper angle formed on the side closer
o the substrate. When the concentration of the nitric acid is additionally

25 increased, the wiring having a one-stage forward tapered configuration
having a small inclination is formed (refer to patent document 2 and a
patent document 3). '

However, when the concentration of the nitric acd is increased in
the etching liguid, although the etching rate of the aluminum film or the

30 aluminum alloy film is increased, the controllability of the etching is
lowered and it is difficult to provide the wiring having the tapered
configuration with high controllability.

In addition, when the concentration of the nifric acid is high in the
etching liquid as 2 mixture of the phosphoric acid/the nitric acid/the acetic

35 acid/water, although it is recognized that the resist is damaged by the nitric



acid and the crack is generated in the resist surface, the crack is limited to the resist surface and it is
reported that an etching notch is not recognized in the metal surface (refer to the patent document 2).
Furthermore, it is reported that the contraction of the resist due to the etching liquid is not progressed
beyond a certain level (refer to the patent document 3). However, in the case where the
concentration of the nitric acid is high, when the resist surface is observed by a scanning electron
microscope (SEM) after the etching, it is confirmed that the resist surface is cracked, 10 and the
etching trace guig tethe nleading ©f thaetchiadlighid (eeferred-facas the tresistibleeding bereinafter) is

generated in the interface between the resi the metalfilm;inside:theietehedsudaca ghat is, in
the place in w |ghrfﬁé&et%ﬁ%¥%s%%(%%ge%%?%g%? gl%%ﬁégpgggn theléggnome%on of the resist bleeding is

generated, thatnBearime SEFHEascHTErE Wi R Fadi SO B d*and becomes uneven, and the
problem is that the deBisecheonfiguratian apmotbelprovidedoniratniaddifiohs irésirdodieddao find a

methog for f%fﬂéﬂ%ﬂﬂﬁ%gﬁg%ig mefal filmhaving A flajand smeethsfimesurfageyitionersurface

roughness after the etc with the miniaturization of a semiconductor process. 20 As an
attempt to im@%@ﬂ@&&ﬁﬁ?ﬁ& f the metal film surface after the etching by adding an additive agent
to the etching liquid, fbfcexaraplenathetchirgidaic ddvapositentinwhichiat ialkiiEmind xide
surface-active agent s added 1.4 elehing liduideontainipg the Rhaspbusis asidihe nitipacid/the
acetic acid/water as its main com@%nents is proppsed %oﬁ rgﬂv&get t{té%%? gtggigg from being hindered
and the smootfi B e ﬁﬁa&%iﬁo‘?‘ﬁ%ﬁ]& daged dUs Yo bubbles attached ohto the
metalifilm surfacé thdhs étohing arodessicaiit: blprdienvkjiroyehigenaiaed wHemAdhidal film is
etchedlbg/ theﬂgﬁgi@r%@t gg@d/ @ch@ﬁ@&ﬁ%%@}émgt%%ﬂﬁé]ﬁqﬁt% @@@éﬂﬁedl betumnent f(hefor )
example). In addition, in oyder to improve fin rocessability of the.etching liquid, it i wn that a
surface-activerﬁﬁléﬁﬁggaé ed1o ;%%Welﬁ%gﬁﬁg%ﬁﬁ%%ﬁ%%&%%%&?& %dlgé%rrji%%ggiéoés e%%mple).
However, accerdinly théhetphiastdototriesniorraed 5, Brtisled b TotReIRESRETRLRR HAVIHG the

tapered configuationinaying the-bigh-qualisnmeial surlace stipesierimsmeattintdss withnossurface
roughness is not 35disclosed in particular. In addition, an.et hing “ﬂz‘é{ towhigh.aliy sulfuric
acid &ster or aef)%} u glk%%?ﬁ’ gn)}f%‘?ﬁgxr}’s.uﬁgﬁﬁc %](:Efd gln%(? }'31% Is%rf%ice-at’:?lve agent as their salt is
added to an eMﬁgﬂkﬂﬁ@n@ﬁ@hﬂhéQﬁ@@ﬁé@éhoric acid/the nitric acid/the acetic acid/water as its
main components is digCiasRe din & Sspatentrddasntient £3h dibweier facanidindightheuteictmnique
disclosed in the patept document 6gsince the surfaceractive-agentis used, and.the siface-active
agent contain%%%%o%glﬁ%lﬁ:%nﬁl%é%%t-gc%ﬁ/gmaaqé{\t_an%tﬁe solvent are Qxidiz'ec(zl3 _bylt%g etching liquid,
and the problewfies thest ehehéomplosigor B e SraRG HGRHEHRER 1 BE WARYES BRFfSE etching
rate ks also ghangedtempt to improve the condition of the metal film surface after the

etching by adding an additive agent to the etching liquid, for example, an

eiching lignid composition in which a trialkylamine oxide surface-active

agent is added to an etching liguid containing the phosphoric acid/the nitric
acid/the acetic acid/water as its main components 1s proposed to prevent the

25 etching from being hindered and the smoothness of the etched surface from
being damaged due to bubbles attached onto the metal film surface in the

etching process, and to prevent hydrogen generated when the metal film 1s

etched by the nitric acid, from attaching on the metal film surface (in a

patent document 4, for example). In addition, in order to improve fine

30 processability of the etching liquid, it is known that a surface-active agent 18
added to improve wetting properties {(in a patent document 5, for example).
However, according to the patent documents 4 and 5, an idea to form

the metal film having the tapered configuration having the high-quality

metal surface superior in smoothness with no surface roughness is not

35 disclosed in particular.



Furthermore, although there is a description about a low taper angle (not more than 20), there is
almost no description about a method for controlling the tapered configuration to be a desired
configuration and measures against the resist bleeding. 15As described above, it is required to provide
the etching liquid composition capable of controlling the taper angle with high accuracy, and forming
the metal film having the forward tapered configuration having the high-quality etched surface having a
superior flatness and smoothness properties with no resist bleeding and no surface roughness.

20Patent Document 1yJapanese, Unexaminec Ratent Publication No.1¢176523 Patent Rogument 2:
Japanesg Unwed P%tfnt ‘Piut%l'l‘catl Q%G{%%ZQSZ P,%tent oc%ment;’): 25Jeapanese‘ o
Unexamined PRISRCSGE NG 00 1 008 PRIt A58 et AP RTSRiOF oF BT Rbplication
No, 4-506528 Fetent:Dbcumentdic an etchijaphnesd tdmdxaminedhRapdotPtsticaticn Mo
2003-49285 30hatent HoeHMSRL§: Japanese Jnexamingd RaeniRehlication Ne,200851 62893
DISCLQSUREpgtEr&Hgéﬁgzg&TégN However, according to the technique disclosed in the
patent document 6, since the surface-active agent is used, and the
surface-active agent contains its solvent, the surface-active agent and the
solvent are oxidized by the etching liquid, and the problem is that the
composition of the etching liquad is likely to be changed and the etching rate
10 is also changed.

Furthermore, although there is a description about a low taper
angle (not more than 20°), there is almost no description about a method for
controlling the tapered configuration to be a desired configuration and
measures against the resist bleeding.

is As described above, it is required to provide the etching hquid
composition capable of controlling the taper angle with high accuracy, and
forming the metal film having the forward tapered configuration having the
high-guality etched surface having a superior flatness and smoothness
properties with no resist bleeding and no surface roughness.

20 Patent Document 1:

Japanese Unexamined Patent Publication No. 7-176525
Patent Document 2:

Japanese Unexamined Patent Publication No. 6-122982
Patent Document 3:

25 Japanese Unexamined Patent Publication No. 2001-77098
Patent Document 4

Translation of PCT Application No. 4-506528
Patent Document 5:

Japanese Unexamined Patent Publication No. 2003-49285

30 Patent Document 6 :
Japanese Unexamined Patent Publication No. 2005-162893

DISCLOSURE OF THE INVENTION
The present invention was made to selve the above problems and it

35 is an object of the present invention to provide an etching liquid composition

e}



The present invention was made to solve the above problems and it 35is an object of the present
invention to provide an etching liquid composition capable of etching a metal film and particularly an
aluminum or aluminum alloy film with good controllability without generating resist bleeding, and
capable of forming a metal film having a proper tapered configuration and superior flatness and
smoothness properties to provide a highly-reliable semiconductor device, preventing an upper-layer
wiring of the semiconductor device having multilayered wirings, from being disconnected and shorted
electrically to b ieldys vt | e;above problems, the inventors invented the
following etchin%ﬁ(%h{'18 ggr%tslgjs%lgg%d%re%gﬁ%g}fg f%ﬁceﬁ%ﬁg dfb?@:%rr%ﬂ%glcffi?c ?I%F%ﬁ}?él%‘tching
liquid compositfbi'd i Rospre presbrml iabEto T iEo R b RaTREPA R R Wacd substrade, and it is
a water solutionmertanifdenhospherigalciilza hitrimgcid panskan gsganmicasidsalbtion daaddition,
according to the.gfehing fidyid.compasitionn.the.present invention, as the organic acid salf, itis
preferahble to be comgoged of 15 one kind selectedfrom a group consisting of : gﬂpﬁaﬁc
monocatboxylié HEG A HilBhatifPoffearBTRROLGE, afAlipHBREGKEE b oRYIERRId, %in dfsmatic
monocarboxylié<widondatemdtivipo lzeanbexytid Abig e andl wirarem ftieo k¢ aboxdic asideand one

kind selected fromm a1grauR eaRsising PfaRARMeAKM salt, an amine salt, a quaternary ammonium
salt, and an 20alkali metal salt. [ a%d'tion accordin_% to the etching Ixigf;id composition in the

present invention, it is e?g%ﬁléj?hcé? AR tg&hfc HYARARIsio SRt 20% by
weight. Pligtveremobel the Biohidgdiguicktompdsitioglindenpresentabionention is preferably
used when an aluminumdilmsgeamalumingm alley:filmas.the mefabilmis %%&%ﬁm When the
etching liquid com é)ggtltéog all%cgrd.lng to th%‘%{%sent.%}ierggfn is used when the meta%fﬁm IS etched, the
etching rate calt bé controned. AL a PasUt wHeh e At & etridd sy 1ee Brithe erkahg 30
liquid composifiehisicEoteing o tesprdssphivrniemitd, theitonfigidation efhthegmetakiilid afier the
etching is controlled and audinig:And @-alacirode having.adesitaftapered configyratioycan be
formed. p}/ggeenr{tih%gﬁ %rxllicaaq%g%lt is;}:orgg e tgf.one king s%«icte from the group consisting
of the aliphatic'monocarboxylic dcid, the Alphatic gi;% ATDBXYTESETP thie Dfotnete $6Etboxylic
acid, tHe arom&té kind selected from a group consisting of an aliphatic monocarboxvlic

acid, an aliphatic polycarboxylic acid, an aliphatic oxicarboxylic acid, an

aromatic monocarboxylic acid, an aromatic polycarboxylic acid, and an

aromatic oxycarboxylic acid, and one kind selected from a group consisting

of an ammonium salt, an amine salf, a quaternary ammonium salt, and an

20 alkali metal salt.

In addition, according to the etching liquid composition in the
present invention, it is preferable that a concentration of the organic acid
salt is 0.1% to 20% by weight. _

Furthermore, the etching liguid composition in the present

25 invention is preferably used when an aluminum film or an aluminum alloy
film as the metal film is etched.

When the etching liquid composition according to the present
invention is used when the metal film is etched, the etching rate can be
controlled.  As a result, when the metal film is etched by use of the etching

30 liguid composition according to the present invention, the configuration of
the metal film after the etching is controlled and a wiring and an electrode
having a desired tapered configuration can be formed.

When the organic acid salt is composed of one kind selected from the
group consisting of the aliphatic monocarboxylic acid, the aliphatic

35 polycarboxylic acid, the aliphatic oxicarboxylic acid, the aromatic



monocarboxylic acid, the aromatic polycarboxylic acid, and the aromatic oxycarboxylic acid, and one
kind selected from the group consisting of the ammonium salt, the amine salt, the quaternary
ammonium salt, and the alkali metal salt, the configuration of the metal film after the etching can be
5controlled and the wiring and electrode having the desired tapered configuration can be surely
formed. In addition, according to the etching liquid compositionthe present invention, when the
concentration of the organic acid salt is limited to 0.1% to 20% by weight, the configuration of the

metal film after he 10etching can be cpntrolled and th WII’I and electrode ng the desired
il gc ot %mmaarﬁ 8nafﬁérr?éf %ﬁ%}f?ﬁ%lﬁffalummum

tapered configliration can Be Surely forme
or an aluminurfiZsHiey ReBtEsercHY @@@&Wﬁéﬂé{%ﬁ@qiﬁﬁﬁj f@@mp@sﬂt@wwmemsam irfv&imtion, the

etching rate anghihe-eonfigyrationhafterthe Giﬁ‘rﬂnghé%ﬁaﬂebﬁa&lg&f @mﬁ%ﬁ&ﬁ%@ﬁ%ﬁbuénéstﬁé esult, the
wiring and the glecir Stg?gglpa%n%ﬁn% n.é endsd ?@ﬁr%@ d th%gtaﬁfedt apered copfiguration
eime

can beé)rowded Furthermore, the et Iqui compos Ion o a HOEED ng to the

present’i nventSitE tieiacdtehzdlan i’ﬁ‘éﬂ]ﬁge st depisedind vt g raestiedetavendhe
concentration obtieznitsiti @cichis bighurely formed.

In addition, according to the etching liquid composition in the
present invention, when the concentration of the organic acid salt is limited
to0 0.1% to 20% by weight, the configuration of the metal film after the

10 etching can be controlled and the wiring and electrode having the desired
tapered configuration can be surely formed.

Yurthermore, when the metal film formed of aluminum or an
aluminum alloy is etched by use of the etching liquid composition in the
present imvention, the etching rate and the configuration after the etching

15 can be surely controlled. Thus, as a result, the wiring and the electrode
each baving the intended taper angle and the stabled tapered configuration
can be provided.

Furthermore, the etching liquid composition of the metal film
according to the present invention is characterized in that the resist

20 bleeding is not generated even when the concentration of the nitric acid is
high.

Furthermore, according to the etching liquid composition in the
present mnvention, even when the concentration of the nitric acid is high, the
number of cracks recognized in the resist surface after the etching can be

25 reduced as compared with the case where the conventional etching liguid is
used, so that the resist can be prevented from deteriorating.

In addition, when the etching liguid composition of the metal film in
the present invention is used, even when the taper angle is small, the
etched surface formed after the metal film is etched can be a flat surface

30 without any surface roughness.

In addition, according to the etching liguid composition in the
present invention, since the surface-active agent and the organic solvent
used as the solvent of the surface-active agent itself are not contained, the
composition of the etching liguid is prevented from being changed and the

35 etching rate is prevented from being changed, so that an usable time of the



Furthermore, according to the etching liquid composition in the present invention, even when the
concentration of the nitric acid is high, the number of cracks recognized in the resist surface after the
etching can be 25reduced as compared with the case where the conventional etching liquid is used, so
that the resist can be prevented from deteriorating. In addition, when the etching liquid composition of
the metal film in the present invention is used, even when the taper angle is small, the etched
surface formed after the metal film is etched can be a flat surface 30without any surface roughness.

In addition, ac%%%iﬂgytp the;etghing liquid co ition J4n the present invention, since the
surface-active agent 5n1§1t)f']ig%‘%%%gig %a%‘%ﬁﬁ[&g&%ﬁ 8%’{%)3 S0 \}Qe%'nat 6f'the surface-active agent itself are

not contained, the conpodiiiierne etenhily liskseiiagpievesiteafom beingechiigedeaeie s
35etching rateligypiéveniegdstmabeing changeskessa thatantusabletime-ekthe: tching liquid
(chemical. quuﬁg{@n%g@. ng ongated. ﬁ\uci!ﬁa%ggiti%%wt%gn'ghec%tggin(%lis Beg%{medegg/ use of the
etching liquid composition in the present invention, the taper angle can be preven ed?ﬁomsbeing
fluctuated due OrAPEREHRARMLTIEIEES TR BB rADFe BFash OCERS 1ApiS M Al prEspREeess of the
resist patterning. BRIEF DESCRIPTION OF DRAWINGS Fig. 1 is a view to explain a taper

angle of a metal film (aluminum fim}-formgebbyuserohan Sichingiapig-composition according to the
present 10invention. PLANATION OF REFERENCES ) )
1g. 118 a view to explain a taper angle of a metal film (aluminum

film)} formed by use of an etching liguid composition according to the present

10 invention.

EXPLANATION OF REFERENCES
1 SUBSTRATE
1A SUBSTRATE SURFACE
15 2 ALUMINUM FILM
2A  SIDE SURFACE OF ALUMINUM FILM
8 TAPER ANGLE

BEST MODE FOR CARRYING OUT THE INVENTION

20 An embodiment of the present invention will be described
hereinafter.

A preferable concentration of a phosphoric acid in an etching liquid
composition according to the present invention is 30% to 80% by weight, and
more preferably 40% to 70% by weight.

25 In addition, a preferable concentration of a nitric acid in the etching
hquid composition according to the present invention ie 1% to 40% by
weight, and more preferably 5% to 30% by weight.

In addition, an organic acid salt used in the etching lLiguid
composition according to the present invention includes pairs of acids such

30 as an aliphatic monocarboxylic acid, an ahphatic polycarboxylic acid, an
aliphatic oxycarboxylic acid, an aromatic monocarboxylic acid, an aromatic
polycarboxylic acid, and an aromatic oxycarboxylic acid, and salts such as
an ammontum salt, an amine salt, a quaternary ammonium salt, and an
alkah metal salt.

35 More specifically, as an organic acid constituting the above organic



1 SUBSTRATE IA SUBSTRATE SURFACE 152 ALUMINUM FILM 2A SIDE SURFACE OF
ALUMINUM FILM 0 TAPER ANGLE BEST MODE FOR CARRYING OUT THE INVENTION 20An
embodiment of the present invention will be described hereinafter. A preferable concentration of a
phosphoric acid in an etching liquid composition according to the present invention is 30% to 80% by
weight, and more preferably 40% to 70% by weight. 25In addition, a preferable concentration of a nitric
acid in the etching liquid composition according to the present invention is 1% to 40% by weight, and

more preferablg/c?(% }ﬁ@ % gi/imﬁe% ;{1 : acid,salt used jn the etching liquid

t In addition, andorgeinig
composition according to the' p BEEHT IAVEGBRIRE ujcfe%%ai}fsco?la%?d% golfcl:%l%@ma an gﬁﬁ Sitic
monocarboxyliécadid! ialiphatie pelyearbbxyiicaeit, 2n Biphdticioxysdsboxpleaeidssn aromatic
monocarboxylizaeidedn aramaticipolysarbmxdiccagiddantd.anaramadic oxyearbexyis geidiand salts

[ : ' rnary. ammonium salt, and an alkali metal salt.
such as an ammenium sall 20 amine salt, a duateran arimonjum £
35More specifica

&

i 2 malonic acid, a SUCCinIC ack
y, as ar organic acid constituting the abbove organic S
glutaric acid, an adipic acid, a pimelic acid, a suberic acid, a maleic acid, a

fumaric acid, a citraconic acid, an itaconic acid, and a glutaconic acid, the
aliphatic oxycarboxylic acid includes a glveolic acid, 2 lactic acid, a malic
acid, tartaric acid, and a citric acd, the aromatic monocarboxylic acid
includes a benzoic acid, a toluic acid, and a naphthoic acid, the aromatic
10 polycarboxylic acid includes a phthalic acid, and a trimellitic acid, and the
aromatic oxycarboxylic acid includes a salicylic acid and a gallic acid.

In addition, with respect to the above-described organic acids, the
above organic salt includes the ammonium salt and the amine salt such as
methylamine, dimethylamine, trimethylamine, ethylamine, diethylamine,

15 triethylamine, propylamine, dipropylamine, tripropylamine, butylamine,
dibutylamine, tributylamine, monoethanolamine, diethanclamine,

triethanolamine, 2-(2-aminocethoxy) ethanol, N-methylethanolamine,

N-ethylethanolamine, N,N-dimethylethanolamine, N,
N-diethylethanolamine, N, N-diethylethanclamine, hydroxylamine, N,
20 N-diethylhydroxylamine, ethylenediamine, propylenediamine,
trimethylenediamine, tetramethylenediamine, pyrrole, pyrroline,

pyrrolidine, and morpholine, the quaternary ammonium salt such as a

tetramethylammonium hydroxide, a tetraethylammoniuvm hydroxide, and a

trimethyl (2-hydroxyethyl) ammonium hydroxide, and the alkali metal salt
25 such as patrium and kalium,

The more preferable organic acid salt according to the present
invexition includes the pair of the ammonium salt and the aliphatic
monocarboxylic acid such as ammonium formate, ammonium acetate,
ammonium propionate, ammonium butyrate, ammonium isobutyrate,

30 ammonium valerate, ammonium isovalerate, ammonium trimethylacetate,
and ammonium caproate. The above organic acid salt is easily available,
soluble, and handled.

The concentration of the organic acid salt used in the present
1vention is preferably within a range of 0.5% to 30% by weight and more

35 preferably 1% to 20% by weight in order to control an etching rate



acid salt, the aliphatic raonocarboxylic acid includes a formic acid, an acetic acid, a propionic acid, a
butyric acid, an isobutyric acid, a valeric acid, an isovaleric acid, a trirnethylacetic acid, and a caproic
acid, the aliphatic polycarboxylic acid includes an oxalic acid, a malonic acid, a succinic acid, a glutaric
acid, an adipic acid, a pimelic acid, a suberic acid, a maleic acid, a fumaric acid, a citraconic acid, an
itaconic acid, and a glutaconic acid, the aliphatic oxycarboxyLic acid includes a glycolic acid, a lactic
acid, a malic acid, tartaric acid, and a citric acid, the aromatic monocarboxylic acid includes a benzoic

acid, a toluic acid, and, a nhaphthoic acid, the aromatic olycarboxylic acid includes a phthalic acid,
and a trimellitic 8;&%?8%05{?%2 %rr%‘r%‘a%crg)%f/%%a%j%)%ﬁ% ij%? Thcllides -%gﬁgﬁllg%cfi aﬁn§ gjnéa?a acid.

In addition, witi Feégigetitorh 6 lapovsvesehibety Brganitaer saprsedoeveliggeatiosalt includes the
ammonium saanidithe amingisalt such as methylamine, dimethylamine, trimethylamine, ethylamine,
diethlylamine, 1triethjaiming, piopylamine ARIPYAIGE. Hipopyiaming, Buviaming, dibytylamine,
tributylamine, monoethanolamine , diethanolamine; triethanolamine , 2 % - & mi noat oxy}nethanol,
N-methyletharftaming  iiethitrmsl dminto R Gt pdera s abfin@reseRLdistrgrdtRanolamine,
N, N-diethylethiaelassine, hydoexytaminas: Ny20MN-diéthyhideoxXy amind:iatydenerdiarminehe
,propylenediar}gﬂ%m;{ggWlﬁﬂ%d&g}mectgatramethylenediamine, pyrrole , pyrrol.i ne, pyrrolidine, and
morpholine, the quaternary ammanium salt such as a tetramethylammoniu.m hydroxide, a
tetraethylammoniths Hyarsabetana & iamergmeasia Wﬁ&%ﬁﬁ%ﬁ%&?@@@?ﬁﬂﬁ the alkali
metal salt 25subh asenatdunvantdkatuin. The more preferable organic acid salt according to the

preserg invention inclues dhe.nairieh ihe Ampanthsaltandine alighias menesarhoxyg acid such

as ammonium %grmate, ammonium acetate, ammonium propjonate, ammon utyrate, almonium
isobutyrate, 30" HmMBHitiAVaISRRE APRhoRiuPRobAerte, SHiffdHilm Wit tiiHEdete, Maind
ammonium cagrodterfigethbovizosrganic: acid saltés easity avdildble, aolubie, srid balhdledd The
concentration gf,ike qraanicacid saltused i the present invention is preferably within a range of 0,5%
to 30% by weight and more 35preferably 1% to 20% by weight in order to control an etching rate
satisfactorily, prevent resist bleeding from being generated, and form a wiring and an electrode each

- havingfa stablEBedperétl configuration. Working example

In addition, etching liquid compositions (comparative examples 1 to
7) not satisfying the necessary conditions of the present invention were
adjusted by combining the phosphoric acid, the nitric acid, the acetic acid as

20 the organic acid, and water at the rates shown in Table 2.
[Table 2]

In addition, the etching liquid compositions of the comparative
25 examples 1 to 7 are outside the scope of the present invention because they
do not contain the organic acid salt although they contain the phosphoric
acid, the nitric acid, and the acefic acid as organic acids, and water as
. shown in Table 2.
Here, it is to be noted that triethanclamine alkyl sulfate (alkyl
30 carbon number 12 to 14) serving as an anionic surface-active agent is added
to the comparative example 6 as the surface-active agent among the
comparative examples 1 to 7.
A metal Hlm was eiched by the following method in each of the
etching liquid compositions shown in Tables 1 and 2 and measurement and

35 observation were carried out as follows to evaluate their characteristics.
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The characteristics of the present invention will be described in detail with reference to working
examples of the present invention hereinafter. However, the present invention is not limited only to the
following working examples. <Adjustment of etching liquid composition according to working examples
of the present invention> 10The etching liquid compositions (working examples 1 to 6) satisfying the
necessary conditions of the present invention were adjusted by combining the phosphoric acid, the
nitric acid, the organic acid salt, and water at the rates shown in Table 1, 15[Table ii In addition,

etching liquid CQMB%M%%@Q?PS@%%E%EX% e gis%}g@%&n%f nﬁgtisfying the necessary conditions of

the present invention were adjusted by com mwg t ﬁ{g osphoric acid, the nitric acid, the acetic acid
as 20the organic acid, ARdAWARIEAEth & Mk ashSwrmpATabI8 2uhrapide {9h adeiorahseehing liquid
compositions ofthtecompanativePt éxarapldsh tthickre eutsidoghe:scope of the present invention

because they do not cqr};@ﬂl Q%Q£W§%ng gﬂh@l%ggghgyn%%gt%% t %pﬂlosgq%r_ic %%iéjg the nitric

acid, and the acgt' cid as organic acids, and water as shown in Ta ere, it IS 1o be noted that

triethandlaminé SHRRERE kPSRBT bR G fﬂ?@éﬁ%’?@eﬁ.‘an anionic surface-active
agent is added to the cBeparstivesekatmpte 6vas thexsurfasedactivieedgantamanglhthe ctimpdrative

examples 110 domposfiRRIAisHR s elbed yiie lgice Melhadin 636D of g siEhpo liquid

compositions s!ﬁjé) nin Table_s 1 and 2 and measurement and observation were carried out as follows
to evaluate the &%{%Fgﬁgﬁ%m%%&&ﬁﬁﬁ? e%elﬁnﬁ’ rReAs B BbRTRRgate).
After the etching, the substrate was washed with water and dried

10 and the vesist was removed and then an etching amount was measured by a
stylus-type film thickness meter to find the etching rate.
<Measurement of taper angle of aluminum film>

An aluminum film was formed on a substrate (Si substrate) by a
sputtering method to have a film thickness of 400nm.

15 Then, a resist was applied on the aluminum film and a resist
pattern was formed through exposure and development.

Then, the substrate on which the resist pattern was formed was
soaked in the etching liquid under a temperature condition of 40°C for 1.1
times as long as a just etching time calculated from the etching rate.

20 Then, the substrate was washed with water and dried and the resist
was removed and then an etching condition of the aluminum film was
observed by a scanning electron microscope (SEM), and a taper angle of the
aluminuwm film having a tapered configuration formed by the etching was
measured.

25 In addition, as shown in Fig. ‘1, the taper angle used in this
specification designates an angle @ formed between a side surface 2a of an
aluminum film 2 formed on a substrate 1 and a surface 1a of the substrate 1
on which the aluminum film 2 is formed.
<Observation of surface roughness and resist bleeding of etched surface of

30 aluminum film>

An aluminum film was formed on a substrate (Si substrate) by a
sputtering method to have a film thickness of 400nm.

Then, a resist was applied on the aluminum film and a resist
pattern was formed through exposure and development.

35 Then, the substrate on which the resist pattern was formed was

11



An aluminum film was formed on a substrate (Si substrate) by a sputtering method to have a film

- thickness of 400nm, Then, a resist was applied on the aluminum film having a thickness 5of
400nm formed on the substrate to form a resist pattern. Then, the substrate was soaked and
etched in the etching liquid compositions shown in Tables 1 and 2 under a temperature condition of
40C for several minutes (so as to be able to measure the etching rate). After the etching, the substrate
was washed with water and dried 10and the resist was removed and then an etching amount was

measured by %%ﬁ%%ﬁﬁ@t@?@ﬁ rﬁ neter i f f|n thgp (Seltjc8 sl%rl; rate ditl\]/leas g tﬁoer angle

of aluminum film> An aluminum was forme Sy strat ering

method to havé & fifrithieRESSsorUIHRERTHawe a&@%ﬁ%&aﬁp d @Wﬂﬁ@%ﬂfmﬂnum film and a
resist pattern was fornitcthy ohighexgesusesancveleldpmentrater JhEErBE sHBSIAIeQRWhich the

resistpatter wesJaupesl e apRied e EISHG A yndsr & eTRRIAIE 9RO Uon o1 40C for

1.1 times as long as ajgt etchln time calculated ffom the etching rate e’su s?‘rate was
washed’with water#iid é@%nﬂ e FuaR; Mréﬁ%@eﬂ’%&‘fﬁ@n% @tcﬁ?ﬁ@%ﬁ?ﬁjm’éﬁﬁbﬁﬁe

aluminum film wasrobsgrvédBlla scanning electron microscope (SEM), and a taper angle of the

aluminu fim having erigpefeclsanfgurgioroumeckihe ficing Yasdnegsyled. Zoin pion. as

shown in Fig. 1, the taper angle use this specification de5|gnates a formed between a
side surface 2& ST At grﬁ’lﬂ ‘2‘%%58%%??@% fe PRt Bl %%fﬁfé’é’”e‘[&%ﬁﬁe%ﬁbgﬁate | on
which the alunfinurmlfitntogkforgnedimples IGbgeriation of Suifhcd) ratghhessidndiasistibleeding of
etchedgurface of In addition, similarly, the results of the measurement of the taper

angle, and the observation of the surface roughness, and the resist bleeding

carried out for samples (comparative examples 1 to 7) are shown in Table 2.

In addition, in the evaluation of the surface roughness and resist
bleeding in Tables 1 and 2, O is marked when no defect is recognized, A

15 is marked when a defect is recognized a little, X is marked when a defect
15 recognized, and X X is marked when a terrible defect is recognized.

As shown in Table 1, when the aluminum film was etched in the
etching liquid compositions of the working examples 1 to 6 in which the
phosphoric acid, the nitric acid, the organic acid salt, and water were

20 combined, an optional taper angle was provided, and a smooth etched
surface having no surface roughness and resist bleeding was provided.

In addition, it has been found that each of the taper angles of the
samples of the working examples 1 to 6 in Table 1 is close to a target value,
and the metal film (aluminum film) having the desired taper angle can be

25 provided by adjusting the composition of the etching liguid composition and
the etching condition.

As a result, according to the etching liquid composition  satisfying
the necessary conditions of the present invention, it has been confirmed
that the metal film such as the aluminum film can be etched with high

30 gonﬁreﬂabﬂi‘ty without generating resist bleeding, and the metal having the
appropriate taper angle, and superior flatness and smoothness can be
provided.

Meanwhile, as shown in Table 2, when the efching was performed in
the etching liquid compositions according to the comparative examples 1 to

35 5 and 7 in which the organic acid (acetic acid) was contained but the organic

12



30aluminum film> An aluminum film was formed on a substrate (Si substrate) by a sputtering
method to have a film thickness of 400nm Then, a resist was applied on the aluminum film and a
resist pattern was formed through exposure and development. 35Then, the substrate on which the
resist pattern was formed was soaked in the etching liquid under a temperature condition of 40C for
1.1 times as long as a just etching time calculated from the etching rate. Then, the substrate was
washed with water and dried and the resist was removed and then surface roughness and resist

blecding of the,giehes swiacs,f the, aluipu { wiese alieervedlbd seanang clsgifongicroscope

(SEM). The resuylts of the measurement of the taper ang| observation of the surface
roughness, anae}}%gi&‘%l%%‘dﬂ%&%ﬁ?ﬁé’a Bﬁg%r"%ﬁfﬁigspﬁﬁé?%ﬁ% ER&HPIEACE {9 BRHIGR MaFable 1) are
shown in Tabl@&@mmdaddﬁimsﬁmﬁs@d@eaﬁsﬂﬁﬂaﬁmW@@ﬁiMf the taper angle, an_d the
observation of the SUrfﬁ?%Eﬂi&Bﬂ?%h@ﬂ%H&%%ﬁﬁié’l%%%'%%%&@&@d%ﬁ &@{esamﬁ% (Gmparative

examples 1 to 7) are shown in Ta%le . n addition, in the evaluation of the surface foughness and

2 C
resist bleeding HELP 2 G B grné%eiigl%h%%@?&? isCPEEgHiz e, A1 srbrkEPwhen a
defect is recogftizéarafitieyx isgnatkedavhedd defectisaevognizeslandiX Xoistmiaiked wen a

terrible defect isyegoanizedeid, ths Hewo Hbiﬁ?bel%&’é@é@e_&@%{@qa&m!"éﬁﬁﬁﬂ@gﬂ%@?@&%@é” the
etching liquid compositions of the working examples 1 to 6 in which the phosphoric acid, the nitric acid,
the organic acid'&aft, 3%105 %tgta\ﬁle‘?éof(%%ﬁﬂbﬁgd? ?#%%ofﬁietaﬁéﬁsaﬂﬁfe WAS pRsvigREasAd a
smooth etched'sugfasesdsavingthe sesfatélrodghpessrandvesistbieeding was provided.
10 Since the significance of the etching liquid composition according to
the present invention is evident from the comparison between the samples
of the above working examples and the samples of the comparative
examples, it can be understood that the etching can be performed with high
efficiency and high accuracy by wse of the etching liguid composition
15 according to the present invention.
In addition, although the description has been made of the case
where the metal film is the aluminum film in the above working examples,
the present invention can be applied to a case where an aluminum alloy film
is etched.
20 The present invention is not limited to the above working examples
i other respects, and various applications and variations can be added to
the kind of the organic acid salt, the combination ratio of the components,
the etching condition such as the temperature and the time, and the
thickness and the installation of the metal film within the scope of the

25 present invention.

INDUSTRIAL APPLICABILITY
As described above, the metal film can be etched to have the desired
tapered configuration with high controllability by use of the etching liquid
30 composition in the present invention.
In addition, the eiched surface can be smooth with no surface
roughness, and the resist bleeding can be prevented from being generated.
Therefore, the present invention can be widely applied to a technical
field of the multilayered wiring in which a wiring film and an electrode each

35 having low resistance and a forward tapered configuration are needed, that

13



In addition, it has been found that each of the taper angles of the samples of the working examples 1
to 6 in Table 1 is close to a target value, and the metal film (aluminum film) having the desired taper
angle can be 25provided by adjusting the composition of the etching liquid composition and the
etching condition. As a result, according to the etching liquid composition satisfying the necessary
conditions of the present invention, it has been confirmed that the metal film such as the aluminum film
can be etched with high 30 controllability without generating resist bleeding, and the metal having the
appropriate tapgr ' ide . anwhile,
as shown in Tg%’.leaaél% vlgft{lef%g];;L %%85@%?%}3%}5%%%g%ggﬁ?%ﬁg%%%ﬁgﬁ%%% r%ggﬁgr%{sagcgcording to
the comparati\}g]@%‘ﬁﬁﬂé‘édl to 355 and 7 in which the organic acid (acetic acid) was contained but the
organic acid salt was not contained, it was difficult to control the taper angle, so that the optional taper
angle was not provided, the surface roughness was generated, and distinguished resist bleeding was
recognized. In addition, when the etching was performed in the etching liquid composition
according to the comparative example 6 in which the surface-active agent was added to the water
solution containing the phosphoric acid, the nitric acid, and the acetic acid, although the taper angle of
200 was provided, the etching rate was low and the surface roughness and the resist bleeding were
recognized. 10Since the significance of the etching liquid composition according to the present
invention is evident from the comparison between the samples of the above working examples and the
samples of the comparative examples, it can be understood that the etching can be performed with
high efficiency and high accuracy by use of the etching liquid composition 15according to the present
invention. In addition, although the description has been made of the case where the metal film is
the aluminum film in the above working examples, the present invention can be applied to a case
where an aluminum alloy film is etched. 20The present invention is not limited to the above working
examples in other respects, and various applications and variations can be added to the kind of the
organic acid salt, the combination ratio of the components, the etching condition such as the
temperature and the time, and the thickness and the installation of the metal film within the scope of
the

14



25present invention. INDUSTRIAL APPLICABILITY As described above, the metal film can be
etched to have the desired tapered configuration with high controllability by use of the etching liquid
30composition in the present invention. In addition, the etched surface can be smooth with no
surface roughness, and the resist bleeding can be prevented from being generated. Therefore, the
present invention can be W|dely applled toa technlcal field of the rnultilayered wiring in which a wiring

film and an electrode,each-35havin forward-tan a@nﬂﬁratlon are needed,
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It is a water solution containing a phosphoric acid, a nitric acid, and an organic acid salt, said water
solution not containing an organic acid, said organic acid salt is composed of one kind selected from a
group consisting of an aliphatic monocarboxylic acid, an aliphatic polycarboxylic acid, an aliphatic
oxicarboxylic acid, an aromatic monocarboxylic acid, an aromatic 10polycarboxylic acid, and an
aromatic oxycarboxylic acid. 2. The etching liquid composition according to claim 1, wherein said
organic acid salt is camposed.of one kind selected from a group consisting of an ammonium salt, an
amine salt, a quaterr%my ammonium 15salt, and an alkali metal sdlt. The etchlné I|qU|_§composmon
according to claim 1 552 Wh re a concentiation df said @rganic . L% to 20% by weight.

204. The etching quuacﬁcom a¢cordingfo any6ne gf €laim bin saifl metal film is
formed of aluminum pf-an alu......u... U!!cy. STRAGT A-teta r-as-ar aluminum film

or an aluminum alloy; fiim is etchgd with good contrdllability, prevgnting a resist from bleeding, to have
a proper taper config tioh gn@upgrlgr flathess. | x A Water splytion containing a ghosphoric acid,
a nitric acid, and an ; [ IS usedjas an etching liquid gompogition used to gtch the metal
film on a substrate. Te organic At IS cprposEd of vre kingsefected-fromragroup
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consisting of an aliphatic monocarboxylic acid, an aliphatic polycarboxylic acid, an aliphatic
oxi.carboxylic acid, an aromatic monocarboxylic acid, an aromatic polycarboxylic acid and an aromatic
oxycarboxylic acid, and one kind selected from a group consisting of an ammonium salt, an amine salt,
a quaternary ammonium salt, and an alkali metal salt. In addition, a concentration of the organic acid
salt ranges from 0.1% to 20% by weight. In addition, the etching liquid composition according to

the present iW?nIké @Mﬁ tf§ metal film is formed of aluminum or an aluminum alloy. FIG. 1

L. Anetching hquid composition used to etch a metal film on a substrate,
wherein

5] it 18 a water solution containing a phosphoric acid, a nitric acid, and
an organic acid salt, said water solution not containing an organic acid, said
organic acid salt is composed of one kind selected from a group consisting of
an aliphatic monocarboxylic acid, an aliphatic polvcarboxviic acid, an
aliphatic oxicarbexylic acid, an aromatic monocarboxylic acid, an aromatic

10 polycarboxylic acid. and an aromatic oxvearboxvlic acid.

2. The etching liquid composition according to claim 1, wherein
said organic acid salt is composed of one kind selected from a group
consisting of an ammonium salt, an amine salt, a guaternary ammonium

15 salt, and an alkal metal salt.

3. The etching liguid composition according to claim 1 or 2, wherein

a concentration of said organic acid salt is 0.1% to 20% by weight.

20 4. The etching liguid composition according to anv one of claims 1 to 3,
wherein

said metal film is formed of aluminum or an aluminum alloy.



