ETCH NG SOLUTI ON COVPCSI TI ON FOR METAL FI LMS BACKGROUND OF THE | NVENTI ON
Field of the Invention The present invention relates to an etching sol ution
conposition for netal filns for use in the manufacturing processes of
liquid crystal display devices and sem conductor devices. Description of
Rel ated Art As the etching solution used in the manufacturing processes of
liquid crystal display devices and sem conductor devices, a liquid mxture
of fluorinated acid, nitric acid, acetic acid, and water; a liquid mxture
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crystal dispieyi¢eyjces and sem conductor devices, a significant challenge
in the future woul d be the control to configure the section of the Wi ring

to be a tapeteRFriphine of Redpted Bkth the trend of the utilization of
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a liquid mixture of fluorinated acid, nitric acid, acetic acid,
and water; a liquid mixture of fluorinated acid, nitric acid,
and water; a liquid mixture of fluorinated acid, ammonium
fluoride, and water; a liquid mixture of hydrochloric acid and
nitric acid; a liquid mixture of diammonium cerium nitrate (Iv),
nitric acid, and water; a liquid mixture of diammonium cerium
nitrate (IV), perchloric acid, and water; a liquid mixture of
phosphoric acid, nitric acid, acetic acid, andwater; or a liquid
mixture of phosphoric acid, nitric acid, and water 1s generally
known.

Out of these, phosphoric acid based etching solutions are
frequently used since they are stable and inexpensive, have
little effect onan insulation film in the lower layer, and excel
in the controllability of etching.

In the field where multi-layer wiring is required such
as the field of 1iquid erystal display devices and semiconductor
devices, a significant challenge in the future would be the
control to configure the section of the wiring to be a tapered
shape to keep up with the trend of the utilization of thinner
films in more layers.

From the growing need of lower resistance for wiring




1 materials in accordance wth the advancement of the densification and
mniaturization of patterns, alumnumor an alumnumalloy, for exanple,

is being used as the wiring material; typical nmulti-layer wiring is
fabricated by formng an insulation layer on alunmnumor alum num alloy
wiring by any suitable nmeans, followed by further formng alum numor
alumnumalloy wiring in the upper |ayer thereon. The alum num or alum num
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concentratioangle may lead to breaks of the wiring in the upper layer.
It is possible, in a wet etching process, to form wiring
with a tapered shape by etching an aluminum or aluminum alloy
film using aliquidmixtureof phosphoricacid-nitricacid-acetic
acid-water. It has been reported that, in using the liquid
mixture of phosphoric acid-nitric acid-acetic acid-water of
volume ratio of 16 : 2 to 8: 2: 1, when the baking temperature
of the resist is adequate and the resist adheres adequately to
the metal film, etching will occur with a large taper angle close
to a right angle; however, when the baking temperature of the
resist is slightly lower than an adequate temperature, the
etching solution tends to penetrate into the interface between
theresist and themetal film, thereby causing the etching surface
of the metal film to be formed in an one-step tapered shape
inclining toward the center of the metal film, and when the
concentration of nitric acid is raised, the taper angle will
be decreased (see, for example, patent document 1 1isted below).
On the other hand, it is known that when the concentration of
nitric acid is low, an one-step tapered shape with a large'taper

angle will be formed, but when the concentration of nitric acid




nitric acid is low, an one-step tapered shape with a |arge taper angle

will be forned, but when the concentration of nitric acid 2 is further

rai sed, the etching rate at the interface between the resist and netal

filmw Il be increased thereby resulting in the formation of a two-step

t apered shape consisting of a step with a small taper angle fornmed on the

side of the interface between the resist and netal filmand a step with a

| arge taper angle forned on the side of the substrate, and when the
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f ace of making it difficult to obtain a desired definite tapered shape.
Further, based on the fact that a larger area of aluminum
exposed from the resist film will result in a higher etching
rate, a technique has been discloéed inwhich, in order to obtain
' a desired definite taper angle, for example, in the range of
30 to 50 degrees, the shape of the wiring is formed by a dry
etching, thereafter a resist pattern is further formed to remove
theresist in the end portion of the wiring, which is to be formed
into a tapered shape, and the area adjacent thereto where there
is no wiring, and thereafter aluminum film is etched using an
etching solution consisting of phosphoric acid, nitric acid,
acetic acid, and water (an optimal nitric acid composition is
. 11.36% to 12.78% by mass) (see, for example, patent document 4
listed below). However, this method, which requires both of
adry etching process used for forming the wiringand awet etching
process used for forming the tapered shape of the end face of
wiring, is cumbersome.

On the other hand, it has been reported that when the nitric

acid concentration is high in the etching solution consisting -

of phosphoric acid, nitric acid, acetic acid, and water, the



wiring, is cunbersone. On the other hand, it has been reported that when
the nitric acid concentration is high in the etching solution consisting
of phosphoric acid, nitric acid, acetic acid, and water, the 3 resist wll
degrade causing cracks on its surface; however, the cracks wll be
confined within the resist surface (see, for exanple, patent docunment 2
listed below). It also has been reported that the resist will be protected

by adding acetic acid (see, for exanple, literature 1 |isted bel ow).
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of the etching solution exudation trace, the metal film surface
will lose its smoothness by being etched, which will cause a
problem since a desired shape can not be obtained. Currently,
there is no prior art disclosed on the method of preventing the
"etching solution exudation trace®, and no technique has been
developed for etching free from causing etching solution
exudation trace when the nitric acid concentration is high.

Furthermore, as the miniaturization of semiconductor
processes proceeds, there is a growing need of a high quality
‘metal filmsurfacehavingahighlevel of smoothness and no surface
roughness after etching. As an attempt to improve the state
of the metal film surface after etching by adding an additive,
an etching solution has been proposed which is principally
composed of phosphoric acid, nitric acid, acetic acid ; and water
and further added with a trialkylamine oxide surfactant for the
purpose of preventing the adsorption of hydrogen which is
produced when the metal film is etched by nitric acid onto the
metal film surface, since the adsorption of bubbles onto the
metal film surface will inhibit etching thereby impairing the

smoothness of the etching surface (see, for example, patent



and further added with a trial kyl am ne oxi de surfactant for the purpose of
preventing the adsorption of hydrogen which is produced when the netal
filmis etched by nitric acid onto the netal filmsurface, since the
adsorption of bubbles onto the netal filmsurface will inhibit etching
thereby inpairing the snoothness of the etching surface (see, for exanple,
patent 4. docunent 5 |listed below). Mreover, it is known that it is
effective to add a surfactant for the purpose of enhancing the wettability
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small taper angle, and no surface roughness, and will not cause

etching solution exudation trace.
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SLW!MARY OF THE INVENTION

It is an object of the present invention to provide an
etching solutioncompositionwithwhichametal film particularly
of aluminum or an aluminum alloy is etched in a controllablie
manner to form a desired definite tapered shape and provide a
smooth surface without the etching solution exudation trace,
thereby solving the above described problem.

The present inventors have found through diligent

investigations that the above described problem can be solved



etching solution conposition with which a netal filnparticularly of

alum numor an alumnumalloy is etched in a controllable nmanner to form
desired definite tapered shape and provide a snooth surface w thout the
etching solution exudation trace, thereby solving the above descri bed
problem The present inventors have found through diligent investigations
that the above descri bed problem can be solved 5 by an etching solution
conposition which contains at |east one of alkyl sulfate or

per fl uoroal k lanPBesy foni is whi,ch are.specgitic
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i.nvention rel af. et.chin olution conpasition for etching a netal
i compr s ek he Ml dur Bl ERHE0G gofF s khareog: aud have
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acid, and the alts thereof. The present invention further relates to the

above descriBE§ESehi ng sol ution conposition, wherein the salt of alkyl
sulfate is the sal jcObrd ) | ] r .
cabeaLiyly S ehER A, L SLEELATA0R 0 g exsijas

nonoet hanol ami ne. The present invention furt
descri bed et EREHGLISBI CRMRAS oinsoEPT | efrrhinige poeta hefilngncemir atingnoné t he

surfactant i % 9 r nt _invention.further relates
to the above%rgggg%i%ggaégéﬁﬁ%ggggﬁﬁ?ggﬁxﬁbﬁ%g§FPP8ﬁ?"§Uﬁ$?P§ﬂH€agﬁ&%phoric
aci d, nitricsaéfate suepertwinbaliedyiaiiesny ITaeher aadibnio \seatl ehd ths her
relates to tQgjaboy erggfcri bed etching solution conposition, . wherein the
metal film 1s of alum numor an al unm num al | oy. _

: The present invention further relates to the above

described etchingsolutioncomposition, whereinthesaltofal kyl
sulfate is the salt of alkyl sulfate and triethanolamine or
monoethanolamine.

The present invention further relates to the above
described etching solution composition, wherein the
concentration of the surfactant is 0.001% to 10% by mass.

The present invention further relates to the above
described etching solution compos ition, comprising phosphoric
acid, nitric acid, acetic acid, and water.

The present invention further relates to the above
described etching solution composition, wherein the metal film
is of aluminum or an aluminum alloy.

The etching solution composition for etching metal films
according to the present invention can suppress the etching rate
of the metal £ilm, particularly of aluminum or aluminum alloy
by being added with a specific surfactant consisting of alkyl
sulfate or perfluoroalkenyl phenyl ether sulfonic acid and the
salts thereof thereby making it possible to make the shape of
the metal film after etching to be a desired definite tapered
shape.

Moreover, although the etching solution composition



The etching solution conposition for etching netal filnms according to the
present invention can suppress the etching rate of the netal film
particularly of alum numor alum numalloy by being added with a specific
surfactant consisting of alkyl sulfate or perfluoroal kenyl phenyl ether
sulfonic acid and the salts thereof thereby nmaking it possible to nake the
shape of the netal filmafter etching to be a desired definite tapered
shape. Moreover, although the etching solution conposition 6 according to
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Furthermore,eventhoughtheetchingsolutioncomposition
ofthepresentinventionhasatdghconcentrationofrﬂiricacid,
thenumberofcracksobservedontheresistsurfaceafteretching
isfewercomparedwiththecaseofconventionaletchingsolutions
and, thus, the resist degradation is suppressed.
Furthermore, the etching solution composition of the
present inventioncontainingsuchsurfactants does not fall under

the TSCA (Toxic Substances Control Act) and therefore offers

a high level of safety.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, the embodiments of thepresent inventionwill
be described. |
The etching solution composition of the present invention
contains one or more surfactants selected from the group
consisting of alkyl sulfate or perfluoroalkenyl phenyl ether
sulfonic acid and the salts thereof.
Although these salts may be alkaline metal salts such as

sodium salt, salts with organic amino compounds are preferable



a high level of safety. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
Hereinafter, the enbodi nents of the present invention will be described.
The etching solution conposition of the present invention contains one or
nore surfactants selected fromthe group consisting of alkyl sulfate or
per fl uoroal kenyl phenyl ether sulfonic acid and the salts thereof.

Al t hough these salts may be al kaline netal salts such as sodiumsalt,
salts with organic am no conpounds are preferable 7 in the viewpoint of

the contam ngty Qpe0fy; SeE gendyct : articul ar he salts
of alkyl sulfate arelﬁggferablg q#%ee??Féﬁggé%ﬁ%ﬁfﬁéqgﬁaﬁ%ﬁléngﬁg%ﬁﬁine
salt of al kylSubgtrate. The etching sol ution conposition of the present

i nvention, which i e used for the, etchi f al filnms, is
particularly sui tg%ltp%&&rcuzflﬁm ﬁh‘?nSSitﬁlciﬁFﬂgﬁﬁ‘ﬁ%ﬁ? Fhe paetgraglvup of
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of the present in\hlcgtption mag be_a straight-chain or branched-chain al kyl
group in which thEPNERERINGPOLUFLORCATBRRLY onpELRe REPFeBt daventiomd nore

preferably 12nhieh 14 tolensbl 8y nar QW ol &Fxﬁéééﬁ%ﬁﬁ‘é kf@#hr@%ﬂi’érﬂ her
sul fonic acid and the salt thereof nmay be a straight-charfi or
br anched- chafR1EpRER yforg radwmiingmygirc pleménwn lekowst. carbon atons i s

preferably 3 to 12,a14;09r f I rder hieve a sufficient
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the number of carbon atoms is preferably 8 to 18, and more
preferably 12 to 14.

The alkenyl group of perflluoroalkenyl phenyl ether
sulfonic acid and the salt thereof may be a straight-chain or
branched-chain alkenyl group in which the number of carbon atoms
is preferably 3 to 12, and more preferably 6.

In order to achieve a sufficient suppress effect of the
etching rate, not to cause etching solution exudation trace,
to form a desired definite tapered shape, and to preserve a good
solubility to the etching solution, the concentration of the
surfactant is preferably 0.001% to 10% by mass, and more
preferably 0.01% to 2% by mass with respect to the entire etching
solution composition.

The principal components of the etching solution
composition of the present invention are, when used for aluminum
or aluminumalloy films, preferablyphosphoricacid, nitricacid,
acetic acid, and water.

The concentration of each component may be determined
withinarangeinwhichtheetchingrateof the aluminumor aluminum
alloy film is at a sufficient level. The concentration of
phosphoric acid is preferably 30.0% to 60.0% by mass, and more

preferably 45.0% to 60.0% by mass; the concentration of nitric



surfactant is preferably 0.001%to 10% by mass, and nore preferably 0.01%
to 2% by nmass with respect to the entire etching solution conposition. The
principal conponents of the etching solution conposition of the present

i nvention are, when used for aluminum or alumnumalloy filnms, preferably
phosphoric acid, nitric acid, acetic acid, and water. The concentration of
each conponent may be determined wthin a range in which the etching rate
of the alum nunor aluminum alloy filmis at a sufficient level. The
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acid, nitrictil§-0&cbyimaseid and water at a concentration within the
ractical etching

above descri bed ra s 1t. possible to achjeve a,
rate of not | ower ?'ﬂgﬁg %égplﬁ%ﬁ? R Cdfd "{‘&e‘?“é’f %?"e&'i 8CBHEF &ca ¥vd BRERPI es:
Her ei naf t er, agxanmresemtiratienpr Bl thRY8P6vE MeliclibhE rSHQN mahkeag; i t h

conpari son exanng;ﬁto deBcribe the present invention in detall, but the
present i nveRPEBAPHF YO AGPLIBYES |3 RrRgicab atrbdadenatpodsno dsmerithdmws t he

exanpl es of tbe pheREMtandeRir-FBral 9R0prdEd e conparison exanples. In
Tabl e 1, the_conponents and the conposi?ion of etching solutions used, and

nmeasur enent Fﬁgﬂ $e8bn the following itens obtained using the foregoing
etching solutions fyrd®BaRRe?, El8mples of the present invention will be

shown along with comparison examples to describe the present
inventionindetail, but thepresent inventionwill not be limited
to these examples.

Table 1 shows the examples of the present invention along
with the comparison examples.

In Table 1, the components and the composition of etching
solutions used, and measurement resulis on the foilowing items
obtained using the foregoing etching solutions by means of the
following method are shown.

(Etching rate of aluminum film)

A substrate, in which a resist pattern was formed on an
aluminumfilmof a thickness of 500 nm, was immersed for processing
in the etching solution for 1 minute at 42.5 °C, and was washed
with water and dried. Thereafter, the resist was stripped off

‘and the measurement of the amount of etching was conducted by
means Of a stylus profilometer.
(Taper angle of an aluminum £ilm)

A substrate, in which a liner film and an aluminum film
was formed on an Si substrate, was immersed for processing in
the etching solution for a time period 1.2 times longer than
the exact etching time calculated from the etching rate, and

was washed with water and dried. Thereafter, the resist was



foll ow ng nethod are shown. (Etching rate of alumnumfilm A substrate, in
which a resist pattern was forned on an alum numfilnof a thickness of 500
nm was i nmrersed for processing in the etching solution for 1 mnute at
42.5 C, and was washed w th water and dried. Thereafter, the resist was
stripped of f and the neasurenent of the anount of etching was conducted
by neans of a stylus profilonmeter. (Taper angle of an alumnumfilm A

substrate, in which aliner filmand an alumnumfilm was formed on an Si
ion for a tine

substrate, Laper f oc ing._in, the etching sql ut

period 1.2 }A?S?r:efslrﬁ%%r?;g?ft%%%R{Q%%%%fgc?ng%%h? gﬁ}el ﬁépgﬁ?gu?u}é?%%l Hrg% he

et chi ng r at e wasndeasasedabhecondudt vaj eyl eantdor nedrodbeseaiiRivvations,esi st
ngl.e of the tapered shape forned was

was 9 stripp ff and the taper a _
nmeasur ed by éﬁ&%@ﬁ‘enﬁm@b&ﬁsﬁo “ﬂieé:r"g‘éf’ﬁp?/o%‘b@é?ﬂ/&i‘PGﬁ‘?lOQ Sirergcer tdgghness
and etching salchtingnsaxdseéion Aragigiud ihg) etching surface of al um num
film A substrate, _in which a liner fil mqn(% an alum numfilm was forned
on an Si substrate® SHRStLARE séB Fvkclhraoddnsrngilm andhan ex mimpms dlidmi on
for a time pehkofodmedld g8y, tehing tine .calcul ated
fromthe etching rate, -an R %Ngs mé's?htxjégg\fvi {Jagwa er saeﬁdgg#i}grd?ceﬁ?éngafl{ler,

the resist wkde stehbpedadftignd fohea suitiapeniodghne ssimex leingeirnghan! ut i on
) num f.i] mwere eval uated

exudation tr i .surface of t alu
by conduct i nSﬁ% ‘g’fé?‘%%ﬁet?n’thccip’ggg%%é %%]g%‘%’g%‘iﬁ*%%.m‘“[ %Bl%tcﬂl%@-teirt apd
JAcetic Surfwas-wishhdd widpewaBerf ane dottdd NgThebesfEeCitthedgied ik€Nirak NY

angl e rough- lution cid, rate ness exuda
9 9 s%glppe offiand é%e surface roughness and etching solution

exudation trace of the etching surface of the aluminum £ilm were

evaluated by conducting electron microscopy observation.

[Table 1]

phos- Ritric |Acetic [Surfac-| Etch-| Taper | surface Etching

phoyic acid acid tant ing | angle | rough- | solution

acid rate ness exuda-
tion
: trace

(¢ by [ (% by | (% by | (% by (om/ {(degree)

mass) | mass) | mass) | mass) nmin.)
Example 1 57.8 | 17.5 2.6 A 0.08[ 161 15 O O
Example 2 59.8 | 17.5 2.6 |AD0.08{ 163 14 O O
Example 3 55.8 | 17.5 2.6 |[A0.08} 160 17 O O
Exanple 4 57.8 { 17.5 2.6 {A0.03]| 1867 16 O O
Example 5 57.8 | 17.5 2.6 |A 0.92 148 16 O QO
Example 6 57.8 | 17.5 | 2.6 [B 0.06| 267 19 O O
Comparison | 57.8 | 17.5 2.6 ~ 453 33 X X
example 1
Comparison | 54.1 | 21.7 [ 2.1 - 412 22 X 4
example 2
Comparisoen| 57.1 [ 21.7 2.1 - 450 17 XX X
example 3
Comparison | 51.1 | 21.7 2.1 - 380 35 X X
example 4
Comparison | 54.1 | 23,7 2.1 - 446 16 X X X X
example 5
Comparison [ 54.1 19.7 2.1 - 344 42 P4 pd
example 6 :
Comparison § 54.1 | 21.7 5.1 - 420 24 X X
example 7
Notes:
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lon trace % b 8 Db 8 by (% by (nm (degree nmass) mass) nass) NASS)
En'n.) Exarrple(l 5%.(817¥5(2.6A0.08 161 15 0 0 Exanmple 2 59.8 17.5 2.6 A
0.08 163 14 0 0 Exanple 3 55.8 17.5 2.6 A 0.08 160 17 OO0 Exanple 4 57.8
17.5 2.6 A 0.03 167 16 0 0O Exanple 5 57.8 17.5 2.6 A 0.92 148 16 OO0
Exanple 6 57.8 17.5. 2.6 B 0.06 367 19 0 O Conparison 57.8 17.5 2.6 - 453
33 X X exarrplelCorrparison 54.1 21.7 2.1 - 412 22 X x exanple 2
Comparison 57.1 21.7 2.1 - 450 17 x X x exaaneSConparlson 51.1 21.7 2.1

- X anl, e 5 446 16, X X X X ex le 5

Co?rggr “oon 54,5 100 #ﬁ%&aﬁqﬁ fukgfls éa%e'c&t?ﬁaf‘}“%ﬁr ls?f faz’-'POZ 5.1
- b2 1200] Alkples? 4HO & Triet hanol am ne al kyl sulfate; the

A0 o o mars it to 14 B:; Perfl uoroal kenyl phenyl et her

TN Y P Tt MR M A
sonme def ect sof XaXbonsatdwmd i CRH1kERyACHES

O: nodefect, X: somedefects , X X: significant defects

Each etching solution was used as a solution of 100% by
mass by adding water to the phosphoric acid, nitric acid, acetic
acid, and the surfactant shown in the Table.

Examples 1 to 6

It is shown that adding triethanolamine alkyl sulfate or
‘perfluoroalkenyl phenyl ethersulfonicacidtothe liquidmixture
of phosphoric acid, nitric acid, acetic acid, and water makes
it possible to suppress the etching rate compared with the cases
in which it is not added, to form a desired definite tapered
shapewithasmallangle, and toprevent the occurrences of surface
roughness and etching solution exudation trace. Moreover,
these etching solution compositions do not fall under the TSCA
thereby offering excellent safety.

Comparison examples 1 to 7

Although it was possible to form a tapered shape with a
small angle by increasing the compositions of nitric acid and
acetic acid, the etching rate was raised, its control was
difficult, surfaceroughness resulted, andalsoetching solution
exudation trace occurred.

The above described results have shown that the etching
solutlon composition of the present invention will make it
possible to form the sectional shape of the metal film after
etching into a desired definite tapered shape with a small angle
in a well controlled'manner, to prevent the surface roughness
generatedon the etching surface, and toprevent etching solution
exudation trace.

Using the etching solution composition for a metal film

11



Each etching solution was used as a solution of 100% by nmass by addi ng

wat er to the phosphoric acid, nitric acid, acetic acid, and the surfactant
shown in the Table. Exanples 1 to 6 It is shown that adding triethanol am ne
al kyl sulfate or perf |uoroal kenyl phenyl ether sulfonic acid to the

i quidm xture of phosphoric acid, nitric acid, acetic acid, and water
makes it possible to suppress the etching rate conpared with the cases in
which it is not added, to forma desired definite tapered shapewith a

smal | angl e, égg% e t he ocgur.rences of surface roughness and

et chi ng sol ution Ited(xlu at%lgoﬁﬁ?r%rg%s.er%brlé’éﬁgg,mnt‘ﬁ%]%ees ditc RPAGLEHE (ie Stch
conposi ti ons alonetdl f dilmudded taheddsSGhd tdef e {g5drun exeadd enh safety.
Conpari son e§%gﬁJe l1 &o 7 AIthough it was possible to forma tapered shape
with a smal IF%gPe 18P LERATARS P tiRkecbhd schilsaswitase £ bear istoatit

aceti ¢ acid, SiTaeba/IUIBULAIE RS Foidiitbsd | nd POLERYelREneUddditihbe
surface roughness resulted, and al so ‘etching solution exudati on trace
occurred. Th&TaBbGBiRgGiWd@ry esudatiomtarasisownThisyt itthés gtadsiige sol ution

conposi tion he: present 4.4 j sl ke i possifle to formthe
secti onal shg%gbo?l?%;ﬁét% é}}’ﬁ}}r% g%n\e@rlflg cﬁ?ﬁg%‘ﬂt%“ﬁla&é‘srilrz@&lﬂgfi’ ite
t aper ed shap®afenna sned| fiely esudn az wallkicdayes|vbdinpimevhitba pPsQvVent
t he surface nerated an.the etching surface, and to prevent
et chi ng sol utgrlggggggééﬁal?ig%aﬁi t%agzceé‘”.la@i A§=t ﬁ@q‘ég’é‘f'ﬂng sol uti on conposition
for a netal film 11 according to the present invention nakes it possible
to etch a netal filminto a desired definite tapered shape in a

control |l able manner, to nmake the etching surface to be a snooth
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surface wi thout surface roughness, and to prevent the occurrence of

et ching solution exudation trace. Thus, it is possible to cope with the
trend of densification and miniaturization of patterns in a field such as
multi-layer wiring in which low resistance netal nmaterials are required.
12 Mhat is clainmed is: 1. An etching solution conposition for etching a
net al e ne or nore surfactants selected fromthe group
conS|st|ng 5f %thﬁihﬁg%gte a triethanol am ne or nonoet hanol anm ne salt

t her eof and perfluoroalkenyl phenyl ether sulfonic acid. 2. The etching
sol ution_conpqsitio ccordln to claim1, wherein the concentration of
the surfag an%ml 800503 Ut1e% KPmRRSL tign The etehilng sometidn

conposi ti-d maoE&P@Fﬁ g CR& Rr1M06F SUréamp ﬁp§ﬁngeéﬁ@§§ﬁoﬁr@maﬁhd nitric

aci d, ac&¥ &Sls Ad9naiferlkyl TH&Tateni agtedrbhronlesipesiti on
accordlng'S? amepg.&gli thegeofhend perhéupepall kenli bheollal um num
GRERuUm ahfpaefc ggid

The etching sclution composition accordlng to claim 1,
whereln the concentration of the surfactant is 0.001% to
10% by mass.

3. The etching sclution composition according to claim 1
or 2, comprising phosphoric acid, nitric acid, acetic acid,
and water.

4, The etching sclution composition accordlng to any of
claims 1 to 3, wherein the metal film is of aluminum or an
aluminum alloy.



