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 digsderite respond da-the multiple; siratification; itis-stranglyidesited.to.gontral.a
30sgetional ghape,of the wiing,fo have g senfiauration (forward tapered configuration) 1

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)



which an_qngle (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 layer or a substrate, for example) is less
thgr) 90.‘ _ Thus, since the wiring material has to he low in resistance along with the high density and
miniaturization of the pattern in recent years, aluminum or an aluminum alloy is widely used In
addltlc_)n, when the multilayered wiring is installed, aluminum or the aluminum alloy is used a{s a
material of a lower-layer wiring to reduce a signal delay. Then, in order to electrically insulate an
upper-lqyer wiring from the lower-layer wiring, an insulation layer is formed on the lower-layer
10aluminum PiFingobatuminumsalloyswifing bf sbenelsbetovimatac didsmdacanbiuRfftim wiring or

aluminum all%?\éjyég% @Jp{ﬁg%qat&gﬁeg?&sgp% yppef-iaverwidRgmple) Hekesitisanee@ssary to control
a sectional configuration of the wiring of the Iower-lal;é?rfaluminum wirir}g Ql‘ngj
N o A s

15have the forward t%’é’r%d%%?ﬁié&?a%%%%@% |myijlfc%jﬂvgothﬂe8 clg\%rage of %@#ﬁg‘%} \?232? N
formed thereerith thénithit chsesias Wﬁc&inbﬂaﬂﬁﬁ?@#h@‘sﬁﬁi@ﬁé@%ﬁ% UistfoH ot 1ower-layer
ggjnrpllc%ubn; mgé?gﬁgﬁ%g%lﬁ% %eilg%yy%%ﬂg i%@ggm%&yvﬁg@dt_he sectional configuraftion' of the wiring
desired range, the uppe? 9@?%1L}ﬁﬁﬁﬁ?#{%Flli%%l%‘?gvIﬁ%ﬁ%&%ﬁi;ﬁ%ﬁg&%ﬁ?ﬁ%@%ﬁétZ]:JIaor the
;Jhpepﬁ]r;%%:) ?ﬁﬂ@mﬁ@y'@wﬂﬂrﬁ@%mﬁé@i&?&ﬁﬁ&éﬂ%ﬁéﬁ?&%‘flﬁ“ﬁﬁ%ﬁéﬂ EEcenerated in
wiring havingsf'l%\éﬁfﬁ éé%éh @E&Q&?@@M@é E@'@Eﬂbﬁ#&‘al@/ﬁ@@a%%ﬁth@ymﬁameuhwmsg where the
from %Be lower-layer wiring, an insulation layer is formed on the lower-layer
10 aluminum wiring or aluminum alloy wiring by some sort of method, and
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 generated 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



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. 30For 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 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 adhesiuenessmathithesmbteidiln Exmepes priviaEE e HEkthaper B IS T tded between
the side surfage of the wirling apd the Rasg pateraldsuch asthednstiiatisndayeribrthel shibstrate) on

which the wiring is formed.is close to 90 (perpendicular) without exceeding 90, . pEQWeYer, when
the baking teﬁ?ﬁ%‘?&%ﬁ@%ﬁb@&éﬁﬁéﬁ% %%gé% Qﬁa‘%@ t%‘é)reni)esrature, since the aghesiveness of the mask

with the metabfimvisirisufficienirthe ercHngiglicsenters o 4N inbsraeaBettEEn HEEst and the
metal §im. As g resuft, singe the metal film is etched from 10 its upper surface also, it is reported that

the angle formed between the side,surface of the wiring and the yppetsugface.of thewikipg is
increased, and the wiri évﬁg\‘ﬁ"ng %T%{‘h%-s age aggieyr}éa% cgﬁﬁgufatioh in whicgg% s%%%e? surfa?e of the

wiring is moderppelypsiopete forataaVRaRahBBABENTAREASHHRE A iy
increased in thg,gtehing dfliquid, its reported thatihe taper arigleds bseréaseliqreferad batent

document 1). . Meanwhile, the concentration.of itri id is,low; esStage-tapered
configuration ﬁgﬁﬁi‘é’gﬁ‘ :;\1Ir\“£g%‘636 t%lpegﬁg%é% is ogrr%]e%sgﬁ’ %Eiegr?at%% (E:§l %%n%l%?on of thghnitri{ci acid is
increaded, theietchingrata fohalaneriace LBt ERAL eré&%]iea%%%% %%Fgﬁﬁrrﬁ iSincreased, so
that the wiringhas.adwestage forwanddahereg sentignfationthdvinyiafissistagectashgi@dmall taper
angle formed gn the.interface side between. the resi Lk @ndyd 38cqnd Siage having a
large taper anggee f(%ﬁ’%iencgo%r}iatﬁ%l%i_d% é%%%??gghﬁ%@ﬁ;%&%gen tf?ﬁ gont&entra&@p of t} eenitric acid
is additionally 2% facteatledipie WAFRG hé%iﬁ&‘%dgﬁéggfgg??% rd%apered Configuration having a
small inclinatieq isdarmethirefér toepatient-daciinent-Zldittbaaliteinatoeante st 3hhe etchigigever, when
the cqncentrajon,of the itric, acids ineieased s etabingiiauidalibughdhe eishingaate of the
aluminum filmé)crt the ‘D

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



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 nitric acid is high in the etching liquid as a mixture of the phosphoric acid/the
nitric acid/the acetic 35acid/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, iidsireparted thatihescentsaction of the resist duefro-theletehing: liguidig edtprogressed

beyond a cer %tlﬁevelt refe to tgﬁl &)q}el r%%ﬁ&‘}ﬁ@ﬁ%@c an pﬂgwyg%tghtﬁemw{ﬁgae
€ nitri

concentration C aCIé:I éq en the resist surface is ghserved by a scanning electron

microscope (SERNamelhe etindraes EihfmadaRh i Pesit Surface is cracked, 10 and the
etching trace due to thia;blkedingrof thésetehingdityukch {(refferred toras theolreist biegiding: bereinafter) is

genergled in e, Interigce %&ﬁ gen.the resist and the metal film inside-the eishiegksurfacgsdhat is, in
ht e etchin

the place in whic ot performed. Thus, when the phenomenon of the resist bleeding is
generated, th@ et HhT&es overed with the resist is etched and becomes uneven, and the
problem is that the deHm@@@ﬂftgum:téonasanw&mbe phovivedentrajipadefitidr, ritedq@iredo find a

method for fO@;fﬂg}Q ahighrauality, metal il @Mﬂ&ﬁz@ét@“g %aﬁ%&%éj'm&ﬂf&%%bsaepwrface
roughness after the etchln along with the mlnlf;lgé;rlzatéC E’f% emlco ductgaggrocess s an
ef

attempt to im Afof O thE: mietdl i ﬁe esfc‘n‘nlng adlcfncé an additive agent
to thel étchlngdlﬂ]ﬂl|mémdxmgﬂlm<ard@mm@1ﬁdd@dmﬁpﬁ§ﬂh@ﬁﬁﬁlwrﬁdﬁ@ Teyrare é%ﬁrﬂe

surface-active; agent is.addediio, anpiebingiarid coptainingdhe phospharicacit/ihesitipacid/the

acetic acid/water.as its nco nts |s ose reve tthe 5.etchin n&hlndered
and the smoofﬁﬁ%%sa&%}%t@%g]o %? g‘ &negcﬁgr%géigp d duie” %2‘an % egL éﬁ CQ(% onto the

metal film surfabecin the eitﬂhn@m@@%s@éﬁ@ﬁ@pﬁevéﬁ@ﬁ?d%@% HanarbesgReRm i Hial film is
etched by the@@&&%@@é{ﬁg&@g@ﬁ@m&p the metal fimsiféce (0w patentdatieneesisd idor
example). In add %l% to improve fine 30£r ce sazggquf %ﬁe etc H}&h%ﬂ@ ifds;knewn that a

surfad-active’s F(S’ﬂ}ﬁ} rove wefﬁ’ng properties (in'a patent document 5, for example).
However, accw@lﬁguwhelpmmme?ﬁ@&ﬂand 5, an idea to form the metal film having the

tapered configuration mw&%ﬁﬂﬁzhm hsQualifirsdeialfiuifacasipdrior iosmagthriagh withngsurface
roughness is not sﬁdﬁ aglg]gpaglcy |ard smooth film surface with no surface roughness
after the etching along with the miniaturization of a semiconductor process.
20 As an attempt 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.



In addition, an etching liquid to which alkyl sulfuric acid ester or a perfuluoroalkenyl phenyl ether
sulfonic acid and a surface-active agent as their salt is added to an etching liquid containing the
phosphoric acid/the nitric-acid/the acetic acid/water as its main components is disclosed (in a 5 patent
document (3). 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 liquid is likely 1, beiehanged:apd the LIGhING [ateAQS 9&%?139&11@_?{%- acid dyEhgpmore,
although there is g description aabo%ft a |PW #aper %gle (not mor hanz%O), there is almost no
description abgﬁf%’ﬁg{“ﬂ@ PP IO e SPerey COftG ratich 153 Gabve&sigiiation and

measures agahistitheatesistididatiing 215X sideschbedlabovie iitisg ebaingidorp brovidecildé kiching liquid
composition capahle of gantalling thetaper anole with.pigh accuracy.and fosming.the metal film
having the forward tapered configuration having the high-qualjty etched surface having a superior
flatneod andt SHUSTAQES B brtbe WS FEsKSE bR Aot 6 SLPIACE AGOHES obPatent
Document 1: Jepanéseltinexantined Patent PublivatioreNuitizg 76525tP atentsPdcummenti2elapanese
Unexamined RatentPublinaligpdNe. £:422882:Balgnthocupent3:45JapapessHingxamined Patent
Publication Noéo%ggz}f 73?1%9%}5%%%&5 %%C%H;zegttéiing liguid, 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}



Translation of PCT Application No, 4-506528 Patent Document 5: Japanese Unexamined
Patent Publication No. 2003-49285 30Patent Document 6: Japanese Unexamined Patent Publication
No. 2005-162893 DISCLOSURE OF THE INVENTION 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 rafi oot ness erties to provide a
highly-reliable s%ﬁg %g%m%%g%&%g% %ﬁi(f%gr aye erlng &%ﬂe rﬁ%g‘?ﬁﬂl}ef‘gpdewce
having multllay@eig;é’ \%ﬁ?ﬂ t%}o%? ﬁ%‘@gwﬁ?ﬁ%&e‘ﬁi g dladricaigttb sedstyicidd  In
order to solve th@zﬁb&&/@ﬁmﬁiﬂmg dhednvefilarshiavanied mw@@w@mngéﬂmagﬁmaasmon
through keen exgyinafions,0Mate snesfisal£.815hing iuid compositonaccording o the

presentrmventlon IS fo tching a metal film on a substrate, and it i ater so lf{con]taln?ng a

phosph8ric acid® B HitA¢REEr an#ghcﬁrgaﬁﬁ? HEHEAlL. 20 |1 BBERIGH Accordiegto tle etbhing liquid
composition in theypesénttion datior, bstheorgdnitpeid dattiritigp feterabletg beeampeser of 15

one kind selectﬁqdf@mlaegrg}ggm@@(gm@@ @liphatic monocarboxylic acid, an aliphatic
polycarboxylic acid, a ahg11 gtlc oxmag %} d an aromatic monocarboxylic acid, an aromatic

polycarboxylic acid, a FOM&R Eﬁtﬁﬁ@%ng%ﬂ@%%diﬁﬁﬁﬁl@@réhﬁ
consisting of a@&%ﬁi@ﬁlamlsam h@lﬂ&d]ﬂ%ﬂg?@lﬂh@@hﬁﬂﬂ% aeemoniumi satioand an 20alkali metal
salt. 1p in addition, a@@@f@%é&%ﬁ%%ﬁ@ ligwid %%%%H'% %lﬁif?éﬁs%&ﬁ%ﬁ{g% itis

preferable that a conctentratl n of.t ruc acid s ? 0.1% to 20% by wel
Yesermn il

invention is or e c ng a mei I on a aubstrate and it is a water
bolutlon containing a phosphoric acid, a nitric acid, and an organic acid salt.

In addition, according to the etching liquid composition in the
present snvention, as the organic acid salt, it is preferable to be composed of

15 one 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



Furthermore, the etching liquid composition in the present 25invention 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 liquid
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 orgapic acid salt is. composed of one kind selected from the group co sisting of the aliphaf[ic
monocarboxyli](?l%:l?@, h%eggﬁgﬁa%% Bpﬁéﬁ/cafr%%‘)%tﬁ% g?ig?ﬁfg%%g%t%@xi@a‘gﬁco%‘ﬁpaﬁﬁamg aromatic
monocarboxylie &E Rrevioafitlc ok cah diyiic %Rﬁfﬁ‘é‘i}xcﬁ%@ oo xgoarbdkylicoadie and one
kind selected fmmﬁhﬁigmu@ﬁgnﬁ&@@ﬁdh@;ﬁmﬂh@%ﬂm&@ﬂa@eaﬁﬁﬂfﬁﬁ% fé;@ﬁgtégia;]@gy ;
ammonium salt; ap li matal salt, the configuration of the.metal film after the etching can be
5controlled ané%%%ﬁw%%ggig% t(’af%}cgtr{(:j@ eﬁﬁg\%ﬁ%ﬁﬁg’%&%ﬁ? %gglr}é% %%ﬁ%ig% %a(fi%r}? 'lc%ncﬁélg) rely

formed® In addiidtTAdedrding 1dhRe My Rld elssisedriohaieesbat dvenedn tatvardhe
concentration obtiezarganic acidigaltvisdimiiediod). 1% to 20% by weight, the configuration of the

metal film after the 10giching;ag.be;goniRlied and he yiring and slestrade having the desired
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



tapered configuration can be surely formed. Furthermore, when the metal film formed of aluminum
or an aluminum alloy is etched by use of the etching liquid composition in the present invention, the
etching rate and the configuration after the etching 15 can be surely controlled. Thus, as a result, the
wiring and the electrode each having 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 20bleeding is not generated even when the

concentration NIyic (\a}l1 mor ord| o the etching liquid composition in
the present Iﬂ\%é’%llg% g\% Saééﬁ uéln ration o}tﬁhe At amg is high, the number of cracks

recognized in the res|slt%@ﬁ§é’é0&¥te‘i”ﬁf€1e‘§@ﬁlﬁ&%ﬁﬁ%é%@ﬁé‘é@i@@ﬁ%@f&dﬁﬁ@a?@@%tﬁ%@se where
the conventionaketchingdiguigtisusad, sesthatdbeniesist canbe, praventad from drtedosating. In

e

addition, whenp%e gﬁc@'@g %ﬁ%cril g}%%osﬁlﬁ&aggtggag}%gl f%n mtc %ﬁggﬂ %nve |on is used, even

when the taper angle Is small sur ormed aftert e meta Imis Bt%eﬁ can be a
flat surface SOWfﬁBﬁprs@ﬁgc% PSHW&%@QQ in a pre-process of the resist patterning.

BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 is 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



In addition, according to the etching liquid 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 liquid is prevented from being changed and the
35etching rate is prevented from being changed, so that an usable time of the etching liquid
(chemical. liquid life) can. be elongated. In addition, when the etching is performed by use of the
etching liquid composition in the present invention, the taper angle can be prevented from being

fluctuated due to.a chemigcal ligujd process temperature and a process.time in a. pre-process of the
resist patterninag?gls T@ﬁ%@ﬁif@%ﬁ%‘ﬁﬁg&ﬁﬁé@ el .is’g.af_q]é lgi%%%baggﬁfﬁi Q4 taper
angle of a metaFfilmAaltraiouss fivr).forieey by usedefaan isthinyrliaid €ompakitisnasstording to the
present 10inventionidEXPAANAT IONQFREEERENGE S:1 SUBSIHRAT B ASUBSTRMESURFACE

152 ALUMINUM.FILM 2A SIDE.SURFEA EOFALPMIN M EILM O TAPER ANGLE BE%T MODE
TR & i i, 8

] : . g an gxaic acld, a malonic acid, a suctinic act
FOR CARRYINGSUT THEIRVERTIGRE® o8 oxabesad, - ace N
5 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 natrium and kalinm,

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



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 preferably 5% to 30% by weight. In addition, an organic acid salt
used in the etching liquid composition according to the present invention includes pairs of acids such

30 as an aliphatic manocarboxylic acid, an aliphatic carboxylic acid, an aliphatic oxycarboxylic
acid, an aromastzlaéG ljr%%ﬁ%oc%% ?r%gear%:lf éésﬁsgr%%gé}én&%%%b%ﬁ%% %Q?Iéant&%dn %I%grﬁgf%] o?tycarboxylic
acid, and salts%@éﬁ%%fé]nﬂdhﬂ{%”ﬁﬁaﬁf? swithahaxiAe shrbi daresathepaiweriian. salt, and an alkali

metal salt. 35Muselspecifiealllas an organic acid constituting the above organic acid salt, the
aliphatic raonacarboxylig Acitlinclidies 2 10upieACHA0.ACSHC Acld, & RIOPIRNIGAcld, 3 puyric acid, an
isobutyric acid, a valeric acid, an isovaleric acid, a trirnethylacetic acid, and a caproic acid, the
aliphatit polycHfbBRy T keid iRERIRE atOxUREIaad, SmEiBke aeld tasusthfemdcid segiisdric acid, an
adipic acid, a pinrelicsfeid, a Bsberieacitha praleisacitea fismaric acid jagisdconig agidiian itaconic

acid, and a gILﬁﬂ@g&ﬁc?%mﬁggggﬂﬁgggycarboxyLic acid includes a glycolic acid, a lactic acid, a

malic acid, tartaric acid, and a citric acid, tT]e aromatic monocarboxylic acid includes a benzoic acid, a
toluic acid, and-2HASHIMIIE ScfdCtHE albHEicTOROEAMBSIARHIM MaEkE ] prFaRleadt, and a

trimellitic acid,ardrthearomatiaioxpcarboxylic acid includes a salicylic acid and a gala acid. In

additign, with respect i, {heghayerisseribsd AtaanieAqe abave ganic saLipcligs the

ammonium salt and the amine salt such as methylamine, dimethylamine, trimet g aming, ethylamine,

Yy A
diethylamine, Y8idth{RSARRG, RRORy MR O diSbn iRTREL tiBrSByIaminEeBunAavied by

combining the phosphoric acid, the nitric acid, the organic acid salt, and

water at the rates shown in Table 1.
15 [Table 1]

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.

10



dibutylamine, tributylamine, monoethanolamine , diethanolamine, triethanolamine , 2 -(2- a mi
noethoxy) ethanol, N-methylethanolamine, N-ethylethanolamine, N,N-dimethylethanola mine , N,
N-diethylethanolamine, N, N-diethylethanolarnine, hydroxylamine, N,
20N-diethylhydroxylamine,ethylene diamine ,propylenediamine, trirnethylenediamine ,
tetramethylenediamine, pyrrole , pyrrol.i ne, pyrrolidine, and morpholine, the quaternary ammonium
salt such as a tetramethylammoniu.m hydroxide, a tetraethylammoniuna hydroxide, and a trimethyl

(2-hydroxyethyll 8%%1%’%%@: ngrk%gg%]@mggﬂ%e&% %ﬁlt 25such as natrium and kaliuin.
[ t

The more preferable ogganic acid salt according {o the presengjllnvention includes the pair of the
ammonium salt and th&-IipHEHETBh Sl BRI E ARG S ieh aPaRFTeHUASforrTEE 2dmMonum
acetate, ammosgutipropianatecdrmnionium Hkyndtekamysofiuneisabutyrate, 30 ammonium valerate,

ammonium isovalealor apmoniu Eaceleis, AN AT GAPIOSl, The ateve rgaric

acid salt is eas%éﬁ)( ilable, soluble, and handled. The concentration of the organic¢ acid salt

used in‘the pre HeorRfe SR fta sy RRtREC P ARG 5F (RB%6 RASH9 by weight and more
35preferably 1% to 20%ktsy:widightithetndar tovesnsel lani esching: chtel satisfactorilyipreNgntdesist

bleeding from bging gensrat r iRg, rqd Ing le tapered
configuration. \%?Or |rj;{% eiff’m%iﬁ’w I‘Ighrza?i)ﬁ}grgagt %glgcgqégt%% ;%e?s%?ﬁ?%\/gﬂ%n%vﬁﬁ%ggg%ﬁbed in

detail with refe worki %H?Sf%?%ﬁ%éo BHE iF ST R AR SRR TGS, the present
invention is not limited/btiyr tohih e tidiioveinthe crkingrexample sy adtdjdstrgntoieiching Haikd
compasition aceeiding fednerking exameles of the-Aresentinventionz 104hs ﬁigaméiatﬂg a
compositions (v%oilfllsn_% exam les 1.to 6%ksat|s in ?e lecessary COﬂdﬂItIOI’l.S of _the presernit invention
were adjusted i)%comgﬁ)ﬁng ﬁBﬁ%%S O ?d‘?% ’éj“ﬁr: §3%’,W’?eré’?§anlc acid salt, and water at the
rates shown in<Papfsurement 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



15[Table ii In addition, etching liquid compositions (comparative examples 1 to 7) not satisfyi_ng

- the necessary conditions of the present invention were adjusted by combining the phosphoric acid, the
nitric acid, the acetic acid as 20the organic acid, and water at the rates shown in Table 2. [Table 21 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 cqntain the
phosphoric acid, the nitric acid, and the acetic acid as organic acids, and water as shown in Table 2.

Here, it is to be_poted: q}flrbﬂéeétga%%(%? gm 3”1% (fe%!fgtg g?lkgl 30 carbo %1:%1%2 fSr %%&ég %%gtf/zrvmg as

an anionic surface active agent is a to the compara ge exam ‘fe agent

among the conipafsive ]é&“@rﬁﬁléfisﬁffﬁﬂng W’Fﬁe‘fﬁl%h&?%@@ﬁ%ﬁ@@ pAekHBgGliowing method in
each of the etching I|qmmrmb@atﬂbmstwwasmﬁ@b@ﬁsﬂz}aﬂ&rémdawéﬁmmﬁwﬁé‘@é&%fVatlon

e k2 dplipNBd . aYPWRle LIS ED AR, M EaR P10 In%)eé N

aluminym film> qumlnum |mwas ormed 6n a substrate (S substra aspu erlng method

to have“a film tm’tﬁgﬁ%‘%s f ApBnATrinun ke wersiahRay apphed dn WREEIHIneeCiiethaving a
thickness 5of 49musformddohithe substrate to form a resist pattern. Then the substrate was

soaked and etched n i eieiRagiac eomgalions shawn dp Tabieg,hand 2under ajepggeraure

condition of 40 for several utes (so as to be able to measure the
servation o t e surlace roughness, and resist bleeding (,armed out for

samples (working examples 1 to 6 showsn in Table 1) are shown in Table 1.
10 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 controllability without generating resist bleeding, and the metal having the
épproprriate 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



After the etching, the substrate was washed with water and dried 10and the resist 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 400mn 15Then, 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 406 far . WSS a7 loNaRAJuSt shalinadime caleuiaterIrom is,elching ate, 20 Then,

(57
the substrate was washed with water and dried and the resist was removed and then an ’e?&ing
condition of thé%%’ AR HPR W deBpsaREY B BCARTRY fecthBR MIEFASe GRETBINY, BAE a taper
angle of the algmiruaidilmahavingtantapeted configuhtichifgrmed:bydBeietching was measured. 25In

addition, as shown in fig- ;i RPer,digsed ibint shecificationsdssignatasian agle  formed
betweep a side surface 2a of an a1¥m|num fgg:enZ formed on a substrate 1 and a surface fa of the

substrate | on WHIEHYHE SUnGRTIHHTR 218 16PmefO P AT dE5scFvalIoNDf Surtice™BlighnEd and resist
bleeding of etchedmurfacevef 3@aumimam fildited toAntalumbmem Shuias fermed oimg stibstrate (Si

substrate) by g,spUiRHRG MEodHo bavsafim thickness of 4000Mid. although the taper
angle of 20° was provided, the etching rate was low and the surface
roughness and the resist bleeding were recognized.

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



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 bleeding of the etched surface of the
aluminum film were observed by a scanning electron microscope (SEM). The results of the
measurement of (e sl 3e A BRRIeR 010G AUIRGE FRUANRRPRARHEPISL pleeding
carried out for samp WO INng examp es 1 06sS Wn in are s n'in Tabl

addition, smﬂéﬁWﬁé‘i’%‘é‘ﬁ 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, 0 is marked when no defect is recognized, A 15is marked when a defect is recognized
a little, x is marked when a defect is 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 20combined, 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

14



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
taper angle, and superior flatness and smoothness can be provided. Meanwhile, as shown in

Table 2, when the -nex as-performed-in-the.etching-liguid-compeo iti to the
: : d) was ontained but the

so that the optional taper

organic acid salt wag mot&go&ai%e as difficylt to centrollthe tag
f g the éﬂrﬁ&ce roughness was generated, and luished resist bleeding was
recognized. In -II T, WITETTTTE™C i VaSPa rformes-im-the-etett V] :iquit. Composition
according to the co ra&ve;ﬁ@mple g in which the surface-active; agent vas added to the water
solution containing tH hos@o% acid,jtlie nitfioacid, @nd the-acetjeacid, athough the taper angle of
200 was provided, th“étceﬁin@ rate was jow ang the sbirface foughngss and the rdsist bleeding were
recognized. 10Since{thie Significance of flie etching Tiquid compositipn accerding jo the present
invention is evident ffen the gompariso betwaen thejsamples of the above workjng examples and the
samples of the compagatie exagaples, i’%%an be¥inderstood ftat the &tchirjdican be performed with
high efficiency and thﬁ accufacy by use of the etching liquic compesition fl5accgrding to the present
invention. In addlition, although the|description has been madel of the case where the metal film is

the aluminum film in tife aboffe Wprking examples, the presehtjnvehtion canbe ajpplied to a case

where an aluminum alfey#ilnglis Btched.| 20 The) presentinver|tin is not limjtéd to fhe above working
example_s in other resbects-andvarious.applications.and.\vatiationst can be added to the kind of the
organic acid salt, the g_gmbingtio ratio pf the gomponents, the etchgng coridition such as the
temperature and the t@%aﬁ@t @cmgssa]ggthe nstallatien of hg me %film within the scope of
the g é b i Yo ] ==t — —t
=
=i B Y ole i o S o e
ﬁ = ol =X 3 w3 o3 o o
i <
-
&)
o EEEEE EEEE R
= g8 Z 5|z 2|12 2|2 5|z 21& 2
o S Hlg Ele Bleg Hig #ie E
x = & & &) 0 =lE 2
) < & < - = % 5
[ B (21
é% g QS % yf [asd = =] L] vt
5 S = 5 |8 (§ € & |«
=
it B
A e
8 E % ‘:E g o = o~y o [o ] 5
mo RS H |5 s B8 s 5 &
=
=
O omle gl 8l 2l gio 8
Z A7 |z 31z 3|z 31z 3
MO8 % MOid &l e & B
o § = e 5 % = = %
— = O o &) O ©
2 EEIFBIERIERS BREIER
=



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 widely applied to a technical field of the rnultilayered wiring in which a wiring

film and an electrode,each 35having.low resistance and a forward.tapered configuration are needed,
that is, a technical fiel% in which a pat&ern is yequired to be highly densified and| miniat rized,
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1. An etching liquid composition used to etch a metal film on a substrate, wherein 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 OXY Gt )@/E% mg@ﬁel%ching liquid composition according to claim 1, wherein said
organic acid salt Is composed of oné kind selected from a group consisting of an ammonium salt, an

amine salt, a quaternary ammonium 15salt, and an alkali metal salt. The etching liquid composition

according to glaim 4,0k 2y wherRin.aicancenisation of:said Praanic acid splis,0,1% 19,50%.hy weight.

204. The etchi%%li uid composition according to any one of claims 1 to 3, wherein said metal film is

formed of aluminum or an aluminum alloy. ABSTRACT A metal film such as an aluminum film

or an‘aluminum alloyifilas is etetrdonitigoodocoairoliability, mrexentingairesishftoim heeding] to have
a proper tapey;canfiguration aagisuperior latessution 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.



A water solution containing a phosphoric acid, a nitric acid, and an organic acid salt is used as an
etching liquid composition used to etch the metal film on a substrate. The organic acid salt is
composed of one kind selected from a group 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 s&lthaRgésifrom 0.1% to 20% by weight. In
addition, the etching liquid composition according to the present invention is used when the metal film

is formed of aluminum or an alyminum_ alloy. FIG. 1, _ )
A metal film such as’an aluminum film or an aluminum alloy film 18

etched with good controllability, preventing a resist from bleeding, to have a
5 proper taper configuration and superior flatness.

A water solution containing a phosphoric acid, a nitric acid, and an
organic acid salt is used as an etching liguid composition used to etch the
metal film on a substrate.

The organic acid salt is composed of one kind selected from a group

10 consisting of an aliphatic monoearboxylic 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 salt, a
quaternary ammonium salt, and an alkali metal salt.

15 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
invention is used when the metal film is formed of aluminum or an

aluminum alloy.

18



1




