ETCH NG SOLUTI ON COVPCSI TI ON FOR METAL FI LM5 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 m xture
of fluorinated aci dgroikfikCs@Qifion %mtz%&ouapbh%fh,m g of
fluorinated acid, ammonium fluoride, and water; I'1 qui nlxture of

hydr ochl ori c aC|d and nitric acid; aliquid nlxture of di amoni um cerium

nitrate (l\OBAc£§ﬁ<xﬁbi3¥ qﬁFg?ﬂgﬁg% d“ a liquid mxture of dianmoni um

cerium nitrate perc , and water; a liquid m xture of
phosphori c atield mf rihe aowdntaontlc acid, and water; or a liquid mxture
of phosphoric aC| nitric_aci, water is generall known._ Qut of
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in the lower |layer, and excel in the controllability of etching. In the

field where BRAGSSSesyef Liguidgcresteldisad ayudavices and semiepndudtiqqui d
crystal dispiaydgavi ces and sem conductor devices, a significant challenge
in the future would be the control to configure the section of the Wi ring

to be a tapdestrighipe of Rebatedh At h t he trend of the utilization of
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of liquid crystal display devices and semiconductor devices,

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 1iquid 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, and water ; oraliquid
mixture of phosphoric acid, nitrie acid, and water is generally
known.

Out of these, phosphoric acid based etching solutions are
frequently used since they are stable and inexpensive, have
little effect on an insulation £ilm 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 1liguid crystal 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 with the advancenent of the dens if icat ion and
m niaturization of patterns, alum numor an alum numalloy, for exanple,

is being used as the wiring material; typical nulti-layer wiring is
fabricated by form ng an insulation layer on alum num or alum num all oy
wiring by any suitable neans, followed by further form ng al um num or
alumnumalloy wiring in the upper |layer thereon. The al um num or al um num
alloy wiring in the |ower |ayer needs to have a cross section of a tapered
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thereon. In this case, the control of the tapered shape of the wiring in
the | ower | ayd@d Ninatdghzasiopfolspabterehi aghmingmorpor adnninemaliiayli ng to
obtain a tap d W t i ng may | ead to hreaks of. the
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filmusing a liquid.mxture o f, phogﬁliori c.acid-nitric acid-acetic
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rai sed, the taper apgle wll__.he decreased (see, for exanple, patent
docunent 1 If%?‘gﬁoﬁgg?jﬁo ?ndé"i'l&r]r@g t3idhd Fappred sRABRY 1R dehEred he
concentrati cam@fe 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
filmusingaligquidmixtureof phosphoricacid-nitricacid-acetic
acid-water. It has been reported that, in using the liquid
nixture 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
themetal 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 £ilm, thereby causingtheetchingsurface
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 listed 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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with a small inclination wl formed (see, tor exanple, patent docurrent
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face 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
the resist 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 thewiring and a wet 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 | |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 andno 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 nmetal 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 .document 5 listed below). Mreover, it is known that it is o
effective to add a surfactant for the purpose of enhancing the wettability

to inprove tldeciinehepsotestedbaaRAli | ub¥edfet Neit elLHRGSHUL 9 (See.
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Literature 1, M Wﬁbaﬁo%r;thékéha%‘é &n Y et I%‘%p%%};%u“

Electronic Crcuits”, Proceedings of the 1995 nposi um for
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of the presQ@ﬁaiiﬁﬁ”ﬁﬂdﬂlnﬁosgff@%ékiéylng a high level of smoothness, a
small taper angle, and no surface roughness, and will not cause
etching solution exudation trace.

Cited documents:
Patent document 1, JP, A, 7-176525;

Patent document 2, JP, A, 6-122982;

Patent document 3, JP, A, 2001-77098;

Patent document 4, JP, A, 2003-127397;

5, JP, A, 4-506528;
6, JP, A, 2003-49285;

Literature 1, M. Yamaguchi, et al., “III. Study of Wet Etching

Patent document

Patent document

for Electronic Circuits”, Proceedings of the 1995 Symposium for

Nurturing Young Researchers, p. 17-22, 1995.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an
etchingsolutioncompositionwithwhichametalfilmparticularly
of aluminum or an aluminum alloy is etched in a controllable
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 nmetal filmparticularly of

alum numor an alumnumalloy is etched in a controllable manner to forma
desired definite tapered shape and provide a snooth surface w thout the
etching solution exudation trace, thereby solving the above described
problem The present inventors have found through diligent investigations
that the above descri bed problem can be solved 5 by an etching sol ution
conposition which contains at |east one of alkyl sulfate or
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surfactants, and the salts thereof and have eventually conplete
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acid, and the alts thereof. The present invention further relates to the
above descrF 583TEE thing solution conposition, wherein the salt of alkyl

sulfate is the salicardingily,sthé presand idveiI/NOL&M I 05 an etehing

nonoet hanol am ne.  The present invention further relates to the ove
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to the above described etching so utlon co sphoric
acid, nitricsakfate aa;enallﬂal@lr@alaﬂdyl\@ﬂmmylﬁtehqm sabﬂbnimuemm talfndfttﬂé her

relates to té‘:?l?%j qfe q)efscrl bed etching solution conposition, wherein the
metal film 0 um num or an al um num al | oy.
The present invention further relates to the above

described etchingsolutioncomposition, whereinthesaltofalkyl
sulfate is the salt of alkyl sulfate and triethanolamine or
monoethanclamine.

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 composition, 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 film, particularly of aluminum or aluminum alloy
by being added with a specific surfactant consisting of alkyl
sulfate or perfluorocalkenyl 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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etching surface becomes smooth without causing etching solution
exudation trace.

Furthermore, even though the etching solution composition
of the present invention has a high concentrationof nitric acid,
thenumberofcracksobservedontheresistsurfaceafteretching
is fewer compared with the case of conventional etching solutions
and, thus, the resist degradation is suppressed.

Furthermore, the etching solution composition of the
present inventioncontainingsuchsurfactants does not fallunder

the TSCA (Toxic Substances Control Act) and therefore offers

a high level of safety.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, the embodiments of the present 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
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al kyl sulfate are preferably the triethanolam ne or nonoethanol am ne salt
of al kyl sul fabgtratme etching sol uti on conposition of the present
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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 caﬁse 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
oraluminumalloy films, preferablyphosphoricacid, nitricacid,
acetic acid, and water.

The concentration of each component may be determined
withinarangeinwhichtheetchingrateof thealuminumor 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 nmore preferably 0.01%
to 2% by mass with respect to the entire etching solution conposition. The
principal conponents of the etching solution conposition of the present
invention are, when used for alumnum or alumnumalloy films, preferably
phosphoric acid, nitric acid, acetic acid, and water. The concentration of
each conponent may be determined within a range in which the etching rate
of the alum numor alumnum alloy filmis at a sufficient |level. The
concentrati omcdl ipheegeeably i by sopr@fey 8plnasid, At A0 Q%rRYapRys. and
nore prefer lgl 45. 0% tq 60.0% by mass; the concentration of nitric 8 acid
i's preferabl 3 152 £9 3405 Byomase B thes SOngRATHBE Eopraft @f@muﬁl aqi 8?;0 Eg
30. 0% by nmass; ceptE{@tigomng0 [o=Ye b 0t
20, 0% by mase. Do reradorer o plar 05 e s 2B Bor R uEs S pnor c
acid, nitrict8ctd;hdetimasgoid and water at a concentration within the

d i bed [ 1, I bl.e t.o achj eve a, pracgtic et chi ng
Fate of not Iower Tram PSePnedis RO, Nifeigririd « sCefif ePmI Y exbripl oo
Her ei naf t er, abxampinesnotat hen priageint thevasiveodesikibbe rabenakengii th

i son ex | 0 describe the present invention in detail, but the
S?ggzalt i nve%‘?g%]ng@ﬁ Ittlo AOULDE i RTelicalo etRrBéRI atifppésnotrdpwer ithatbws t he

exanpl es of 1he gissENtande@BrEe8ral Qg_g%r_é@éﬁgl@e. cpnpari son _exarrpl es. In
Tabl e 1, the_conponents and the conposition of etching solutions used, and

measur enent ¥%Fon the fol | ow ng itens obtained using the foregoing
etching sol utions gyeTRafeeP! dffinples 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 results on the foilowing items
obtained using the foregoing etching solutions by means of the
following method are shown.

(Etching rate of aluminum f£ilm)

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 f£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 alumnumfilmof a thickness of
500 nm. was i mersed for processing in the etching solution for 1 mnute
at 42.5 *C, and was washed wth water and dried. Thereafter, the resist
was stripped off and the neasurenent of the anount of etching was
conducted by neans of a stylus profiloneter. (Taper angle of an alum num
film A substrate, in which a liner filmand an alum numfilm was forned

on an Si subgtkabBed Woer Iarﬂaefc%dtéﬁé &&fi%mhb%a}%&ﬁ d?ts%[ 1§20 £30 9,{11; o

for atinme period 1.2 tines | ongert e exact rme cal c
fromthe etcHWRAgmeasered iy qm@mghgde\hﬁchrmtmicmmbm edbse’flweteaﬁt er,

(e resi st vas.estiiOnghoatl At LIR L a0En ddk e e prered bape

formed was asuréed
(Surface roughobmgasﬂﬁc@mrfga&nhﬂhumnfexmﬁat|on trace of the etching

“surface of al um num fi rr%Asubstra.te in which aliner filmand an

al um num film vvasAfS aGRr okt FhiGh 8t +ARRT EidE ARfeRR e urgnupy 6688 ng
in the etchiag sindd 6R 4RTsiAshbEBrRER| Qrhsl- ;L%mtelrgea f&ﬂﬁfs ctegéﬁn the exact

etching tine calculated fromthe etchi ng rate, and hed w h wat er
and dried. THRPcYEMY spAUEéensfoyga tifer bppéado} £2 drighashadopget atkan

roughness anéhstéam&ge%%% Of'lméaf)%ﬁjla%i g;u L 36n {.hé NG SLGY g, gurface of

the alumnumfilmwere eva uated I'ng electron mcroscb
observat i on.wa§ Tegsleedl wighowatit ramAcﬁectnecdSurTmerﬁﬁ:tfeﬂapmbSuééaseEhml ng

phori caci dac&@{.fﬂ’gé&%afr}gla%aoggg gl?l‘ gclzé)nrc%?glﬂgnreastse%% S%)égglﬁg solution
exudation trace of the etching surface of the aluminum £ilm were

evaluated by conducting electron microscopy observation.

[Table 1]
phos- Nitric [Acetic [Surfac-| Etch-| Taper | Surface | Etching
phoric| acid acid tant ing | angle | rough- solution
acid rate ness exuda-
tion
trace
(¥ by | (¥ by | (% by | (% by (nm/ {{degree)
mass) | mass) | mass) | mass) min.)
Example 1 57.8 17.5 2.6 |A0.08] 161 15 O O
Example 2 59.8 17.5 2.6 |A0.08 163 14 @) O
Example 3 55.8 [ 17.5 2.6 [A 0.08| 160 17 O Q
Example 4 57.8 17.5 2.6 |A0.03 167 16 O O
Exanmple 5 57.8 17.5 2.6 A 0.%92 148 16 O O
Example 6 57.8 17.5 | 2.6 B 0.06 367 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 X
example 2
Comparison | 57.1 | 21.7 2.1 - 450 17 X X 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
example 5
Comparison | 54.1 19.7 2.1 - 344 42 pe X
example 6
Comparison | 54.1 | 21.7 5.1 - 420 24 X X
example 7
Notes:
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tion trace (% by(% by(% by(% by(nm (degree] mass)nass)nmass) mass) mn.)

Exanpl e 157.817.52. 6A 0. 081611500 Exanpl e 259.817.52. 6A 0.081631400 Exanpl e
355.817.52. 6A 0.081601700 Exanple 457.817.52. 6A 0.031671600 Exanpl e
557.817.52. 6A 0.921481600 Exanple 657.817.52.6B 0.063671900

Conpari son57. 817. 52. 6- 45333XX exanpl e 1 Conparison54.121.72. 1-41222XX
exanpl e 2 Conparison57.121.72. 1-45017X XX exanpl e 3

Conpari son51. 121. 72. 1- 38035XX exanpl e 4 Conpari son54 123. 72. 1-44616X XX X

exanpl e 5 Conpar i son54-;51§ Ealémi*{}é"a? P28 th ber of carb
Corrprrgrl son54ml)21 75. 1- 412022XX exanp ﬁ? Not esél 19.0 5\ e'Inrulmet Tanol Sm ne- al kyl

sul fate; the2hoHe?f Flkidr Hén thtléms of alkyl 12 to 14 B: ) Lo o
Al kenyl 6 0 o ettt PR BIR SRR ot AR e U ot Patbe
of carbon atoms of alkenyl 6

Ot 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 ether sulfonicacidtotheliquidmixture
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
shapewithasmall angle, and toprevent theoccurrences 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,surfaceroughnessresulted,andalsoetchingsolution
exudation trace occurred.

The above described results have shown that the etching
solution 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
generatedontheetching surface, and to prevent 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 perfluoroal kenyl phenyl ether sulfonic acid to the |liquid
m 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 shape with a snmall angl e,
and to preverkehhgiaeCHs " UE . S n f.chi sol ution
exudation trace. Qﬁ/&?%oﬁ%r%?ﬁgggn& %{%?%‘Sté‘% u |0%‘ ggﬁ%osé%klﬁoens dggﬁ t fall
under the TSEAMahwdr ebilof ivtd ng elesdlredntdestifrdtty. tGorgad shaexalpl as 1 to
7 Al t hough i {ble to forma,tapere hape with a snmall angle by
i ncreasing t 8“@%%%82?%‘?8‘%&“8%”,% PrEeg edegﬁgm SMELaCE Y bethamPERI ng
rate was rai settfacewithotit@urfase rdivghnedkt, .afiltd paeeer©vabBRSHrFRALLT €d,

and al so etchi.ng, so] uti %ﬂ gxudation trace occurred. The above descri bed
results haveogh%@”ﬂﬂats HELBRCRFHIAT I8} §ERER - c Pt itoks drosstidéler beent

i nvention wi kbp8Bketh tthdassidd @t QeBQEHEQQiéﬁC:;ﬁcg’hgiLni%I%%Q?L?EEiEHeo tal

filmafter etching into a desired definite tapere ape W a small

angle in a RRFFeERmtinia ddatgnsech ae pudvintayér wiuringe énr ebghhebow
generated onyiHes €l edd M SYr : prevent etching sol ution

exudat i on trace.SUsﬁ% t he e]t;n%%%ﬁégggléﬁ?o%g %lrrli)%cgﬁ tion for a netal film1l
according to the present invention nmakes it possible to etch a netal film
into a desired definite tapered shape in a controllable manner, to make
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 What is clainmed is: 1. An etching solution conposition for etching a
nmetal film conprising one or nore sufactants selected fromthe group
consisting of alkyl sulfate or perfluoroal kenyl phenyl ether sulfonic

acid, and thgpaelts ¢hgikad 12 The etching sol ution conposition according
to claim1, wherein the salt of alkyl sulfate is the salt of alkyl sulfate
and triethanol am ne or nonoet hanol am ne. 3. The etching sol ution

conposition accor dj . j .or 2. wher.ein_the concentration,.of the
surfactant i 2'0. 0%&I&QF%Higb/oagobmy%rlrggsqomfosf%éo&%cfﬁ RCRLRYA B ac]ogf)g’g'i tion
according tocempri$ing abns ot mord, sa@aptantNgsphesPEOr FLoRCtBe BrbhipC
acid, acetic_acid 'andiﬁgﬁirl 5. The etching sol ution conposition

accordi ng t oCaAS B & Y1 gahfats orepRILhBORRR Hreny ) mbieayds ebheri num
or an alum ngdlféhi®YacikB and the salts thereof.

2. The etching solution composition according to claim 1,
wherein the salt of alkyl sulfate is the salt of alkyl sulfate

and triethanolamine or monoethanclamine.

3. The etching solution composition according to claim 1 or
2, wherein the concentration of the surfactant is 0.001% to 10%

by mass.

4, The etchingsolutioncompositionaccordingtoanyofclaims
1 to 3, comprising phosphoric acid, nitric acid, acetic acid,

and water.
5. Theetchingsolutioncompositionaccordingtoanyofclaims

1l to 4, wherein the metal film is of aluminum or an aluminum

alloy.
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