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DESCRI PTI ON  ETCHI NG LI QUI D COVWPOSI TION 5 TECHNI CAL
FI ELD The present invention relates to an etching
liquid conposition used to etch a netal filmsuch as
an alumnumfilmand an alum numalloy film to form
a wring of an electronic conponent, for exanple, and
nore particularly, to an etching liquid conposition
used to etch a netal fDESSHERATIONas an al umi num film
and an alumnumalloy filmprovided on a substrate to
constitute a sem conductor device and a |liquid
crystal displ akeNIN6: LIGECRGROMNBOARTION
Conventionally, in various kinds of electronic
conponents, the 15 follow ng etching nethod has been
TN I&ALaFkEEhod for forming a wiri ng and an

I e
gr egt gﬁggyr%esxﬁb%t‘é fi%ﬁ rgliartgF 6 'an %Bﬁ}u?&*f)&hgé‘élﬁon used
taktoh aometal fidy $udhnas en\ﬂluguagnaﬁlmaftreﬂr anlalominhm alloy film

td("' froh'ihg 94 %ghﬂgl? of! 261 1%9&05&5‘%8 h8ht alkdy e§aE:ﬂJlérE ¢ nd" more

at e hOt sensi’tive resi
pa{ipwl@ulyom @ntelh@hlgﬁrlfqmé d@;nm)sm@n obed h@gtczkpmnetal film such

I far
< EXBCE RN ORTE Tl 35 RRA Thte to
cmaﬂﬁuﬁ@u msginiegndudtar deviee @hﬂeida ll_)WlllldJ swsml displayadavaem
mask. Thus, the wiring and the el ectrode having a 25

desired pattern can be forned on the alum numfilm or
Toy film By the way, according to

the segheondiedity, APWHFRNdihbg bt %Téc‘i‘rorﬁ&yéérﬁbonentg the

di spl ay device, the wiring_and the el ectrode provid

folloving edplaing m@@wdcba%\b@e% kmewgt 98 pagefhoddor doping a wiring

afli AR HBEEEEe 3 haUfrage NIOR %ﬁ%h&ﬁéﬂ&?%ﬁogt&t@eéﬁ@ glass
years as a product is increasingly required to be

S‘l‘ﬂi’ﬁ’ﬁf%ﬁ%rl zed and have hi gh performance. Thus,

accorpiggl ¥n J18nfAnbEe MiCal af Ia@hﬁm@mwﬁugi;' Tl bPifg as a
stratlflcgtlon has been progqodfe , In or

r ot
maderah@f tae twging podpthe glee a6¢ émtema ?ormed on the
sehdteng@l Y 1@@&1 raﬁ%hb%s%ﬁ@it[@l r&einSIRCA p IR oﬁftame Qlrthe by a

pﬁ%@ﬁtga rfw ?lhoﬁm%ﬂg%%%ﬁgwgd?@é‘?e@&f@gnf bragethemed 1o
fdrﬁpﬁrp&@ﬂﬁ‘hemagk ei nafter)

Then, the aluminum film or the aluminum alloy 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 display device, the wiring and the electrode provided in the above
device are strongly required to be miniaturized 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
sectional shape of the wiring to have a configuration (forward tapered

configuration) in which an angle (referred to as the taper angle hereinafter)
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1 formed between a side surface of the etched wiring

and a surface of a base material (an insulation

| ayer or a substrate, for exanple) is |less than 90.

Thus, since the wiring nmaterial has to be lowin

resi stance along wth the high density and
mniaturization of the pattern in recent years, 5

fai-mmi Mgtwesn anslab Wit Frgen ol th@y—:-tbl&;ed/viwdﬁhg arsed.surface of a base

i t Ll alled,
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tﬁﬁ%f&l@ﬁoﬂ'l él%?ﬁféﬁ%%&e&ﬂ‘e upper -1 ayer wiring and

ower - | wring could be shorted electrically

t hr oulh thlSc¢%k agelher mré@iolalablthlﬁjé of kbal S@t:tlgnal enfegyration of
(R Dok 0P 1R/ed bémmman& WRkid bk %bzmﬂlﬁum' aﬂbg i*AnB¥rtant,

he way, In case where Wring
Wt}wertbq S%aﬁnabmoaﬁg@ﬁamgnf@ﬁ ﬁh@ wﬂagccmmg) b‘hethe forward

tfm drbil Q:o?ﬁ‘é‘u?gtﬁ)ﬁ Srf @hWA' the %18 Qb gHE %ﬁ"ﬁpﬁj f@But of a
n U m

be forned etching the_alu ' mor alum
degires rmlgem WRReroRyar Rireingy witibg osfalamppespabey eviring

c@\guqé@dﬁlc&ﬁﬁé‘cta& 'ogltﬁ@ u tl'a?eﬁ@ﬁﬂn%s‘arﬂi‘tl?é Ry dPlayer wiring

ﬂ n gener al or exanpl e, when the etching
e ehPad Hpotricallr tarans areack umeaatod it b igsulation

1%@&% £ pRoMbmt RAHRARRERABIILS i8%dweredt he nitric acid

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.

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 1s 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

wiring configuration and then baked (post-baking operation) at a baking
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acetic acid : water is 16 : 2to 8 : 2: 1 with a

mask havi ng superior adhesiveness with the netal
filmthat is formed in such a way that a resist as

the mask is exposed and devel oped to be patterned

into a predetermned 35 wiring configuration and then
baked (post-baking operation) at a baking 2
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stuhkcaiof ithg vhlamg]gnd thae&mteagﬁmrlfamemfetdlecmrﬁm'm amdroased, and

de nsMhace, of .4h i ring Is. . :
D 60 508 0 n ML B8 Sy ihfpe i
SGf&mheOﬁlﬂKJCWH@nﬂ is mmdenﬂehalﬂype&c&edheﬂedn t Méhen the

%ﬂt%l&é e G glatxltér éafc ? pé)d’ %ﬁ? dlnEPeeas%?per the etching

e 1S decreas
hneahmm ise repme@dlh@énthealtapm' cailgiehes rdet:raasedcﬁrdfarsto patent

‘db8\Wneft gpe- st age tapered configuration having a

'arge taper angle is fornmed, but when the
conceMeaanihile, dhet ¢rmcantuationaof the sifric asdsiedow keone-stage

tz%éi@ﬂ%nﬁ%tu??ﬂ{) tﬁ%ﬁmhgte{eﬂ ag)%r %fﬁ?@ f(%ﬂﬁlﬁe({ e'[?‘l.lltS %Vhen the

and the neta Imis |ncr

copeeniratiqp okthegeitrisragad s mpeaml @bﬁhﬁt@@m&r&lﬁﬂpfﬁéﬁllngﬂfa%
batwddiSthStage DAY tRY nfeST Rl istidPRIased géoetﬂa’%;ﬂﬁ%edvtvg?ng has a

the interface side between the resist and

twpiskagmipraagd danerest @g\ﬁgmf@twg haviag gelitsdsergeahgyiag a small
tzi]g%rrnﬁg%l@ TolRed U eh& 1928 acel Qdé NRLWEOS ttfl@tr@msy\véﬁﬁ ﬂﬂeemetal

onceptration of the nitric acid is additionall é
fitmcnsas saconchagehaving avange lrsiengladamed onithe side closer

td AREERBSeRN.1 OWhahitdB cARYhAALRNSERHe m@ﬁh'd&ﬂ ks@ﬁd&ﬁmnaﬂy
formed (refer to patent docunent 2 and pat ent

Iyge tth:gz) 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 acid is increased in
the etching liquid, although the etching rate of the aluminum film or the
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

acid/water, although it is recognized that the resist is damaged by the nitric
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However, when the concentration of the nitric acid is
increased in the etching liquid, although the

etching rate of the alumnumfilmor the 30 al um num
alloy filmis increased, the controllability of the
etching is lowered and it is difficult to provide the

W ring having the tapered configuration with high
axiianglthalirhtlk ¥s géferadst iﬂl @he rdienstifecs aheaRhélatd Dhited to
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the dtchitgetiquod it hevtr psigstssedr bapmdandeditains lévepdedfed to the
hat n etc |$bg notch is not recognized in the netal

pat to the patent docunent 2).
Furt hHmmwex, it the caepavhicd theatortdeateoiin af thomitfic acid is

h )
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st su erve
thq‘z rmﬁolpleed(r@f{l\herafnaé'teﬂ hfegeneﬂatad; 1n|the|mte1rﬁaafe| betecken the

ré{l@%ahﬁecthéag@é%&u@% 11"1‘%? Eg t%FCJt iﬁ%(g %8#33{@%@ eatt lﬁi Hl the place in
Whlqlmuthe (atehisyy Bdno© pasformied. " fliiss twlisine dlaké menomenon of the
f
PIREEVLAEL 3B ST 08 PR A e i
tneflagmd thegomes, unevene ghdcéhée nprcwhiemh ishehat ctiienglesired
cé&ﬁ%@at qlréag{l{g%q] TR\siedgrhen the phenomenon of the

enerat ed, the netal filmsurface
cover byadgition, htelSrI@guytedl to firsl emetidodfndfdredogeshigh-quality

- nt8YV Al }ﬁﬂﬂln% RenRf 9RA %Pﬂdo%htfﬁg{e R‘Fcéjﬁrgg{ ﬁg surfac%‘ roughness

confjguration_cannot be provi
aftag @h«? etrhang plows withetirorinaturisationgt a stemynammtpr process

Agl’érﬁhttfe&ﬁﬂﬂ ﬂ)aMh £hvAd fﬂea#orﬂﬂﬁo AR bt D G fsﬁ?ﬁc%‘atf{br the

no . surface roug ness ter e etching a ong

chehéngnbyi adding zn pdetéte ageririe bheigtehing draudséhr @ample, an
e RN R tlﬁffﬁa étﬂn}%)cfgiﬁ@ﬁelrf %1@1‘9@'&1&1%19&115@ %}HE& yrfddeMetive

surface after etchin ive

gt ie A 5t Siebigt LR 00 from o s sepiaric écisH gnitric

aditl Al e HORGRI Avia®8y hHiWhh&h (ﬁ)ﬂl{)d())l?éaﬂrﬁ]t)é g?g}l x gs@ﬂ'tg Su'event the

rface-actjve e is ad
eighinafimn e{%h’aﬁ%%% smchecimapethachs of e etthed 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 is
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
processability of the etching liquid, it 1s known that a surface-active agent is
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

disclosed in particular.
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acid/the acetic acid/water as its main conponents is
proposed to prevent the 25 etching from bei ng

hi ndered and the snoot hness of the etched surface
from being damaged due to bubbles attached onto the
nmetal filmsurface in the etching process, and to
prevent hydrogen generated when the netal filmis

et Chle@?_kbl)ddﬁﬁﬁn,][léﬁ reit(%}_li@@i lihuiﬂtrtﬁl”ﬁtrﬁich&ﬂﬁﬁmtguﬂﬁri?%id ester or a
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e el Ko ety ef suBPHEraid At v ierbtits agent as
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t.hat a. surface-actiyve 9 ent .is added to |n£)r.ove .
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g e‘g’CBB’rﬂ‘“itg r afHGR Y| HE ARG - REAY] 15 sy pnd the
s&ufafcﬁmeti&ts r@’dmrcdngaﬁi' dm & FBB‘@?t,\/\ltﬁd‘l sﬂﬁaﬁél-liaf:ﬁe@ agent and the
rpughness i.s.n [ .0S i.n parfigular, 4 1n
SOHEPE i % o, F?‘Vn@“q ieaff]}lﬂg NI &’P‘tutﬁ‘;upfgbl% riscthat the
camipdsesiresf thie cichpey figihdas ddeketrybe phangdd ehdlehe etching rate
iggj[s%oc igl%gg@i d and a surface-active agent as their
i

sa ed to an etching liquid containing the
phospFHartleracird/ taithought thereadd &V dhecrasiddbn cabout a low taper
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cbletrbﬂirthetheliGaqiepeéobomlﬁgmlngtiopatoeﬂnb dodenimnt configinaéon and
it Bg@%ﬁ;@‘gﬁé ‘{'Ssigfgﬁﬂte@ié used, and the

surface- agent con aifis its solvent, the
sur f ade- destcrbedagbave,aitdid requised vienpravide otticdietddnpyliquid
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_ . ¢ . S
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Pta?%’(?crﬁgcxﬁﬁgﬂi guration to be a desired configuration
an

measures _agai nst the resist bleeding. 15 As
descriahespdyeexamines] PatpuitrRublicatiomoNp dé 1716625

Pai&hR M8 h @k d: conposition capable of controlling
the taper ani}e with high accuracy, and formng the

net al Jananaspdvnerpmined Brigatd udpation NonbilgdpP&zLi on

PhaMt9oddigenBoh-qual ity etched surface having a
superior flatness and snoothness properties with no

resi stanauessiWeexsrming Bafemidublnagiondds. 2001-77098

Patent Document 4:
Translation of PCT Application No. 4-506528
Patent Document 5:
Japanese Unexamined Patent Publication No. 2003-49285

Patent 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

15 an object of the present invention to provide an etching liquid composition



10

15

20

25

30

35

20 Patent Docunent 1: Japanese Unexam ned Pat ent
Publ i cation No. 7-176525 Patent Docunent 2: Japanese
Unexam ned Patent Publication No. 6-122982 Patent
Docunent 3: 25 Japanese Unexam ned Patent Publication
No. 2001-77098 Patent Docunent 4: Translation of PCT
Application No. 4-506528 Patent Docunent 5= Japanese
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LB AP e B Bavere ) insy BO M being digeonnected

%sth@mélhbleetﬂéallptmbdjtgst@mlﬂt al filmhaving a pr oper

t aper

f or f]at.ness
snoot ﬁﬂe%r an:r p%f?{’ tgl t%g(bvreogfog)ée’gsh %|1§}V?léﬁqrab1|n¥e%ted the
feBowoonetichins ligaid (‘Iﬁnpg{lﬁ‘@ﬁﬁhﬂ'@@g}ﬁke@h@ peAmiANEONS.
f th or devi avi
1 PG BRI ET % ¢ G T G cBiElon rccapling 1o the

shenttddvehiBon is fral dtyhirrg :bﬂnfthl filelod. a Sub<rgier ahd 1t 1s a water
nvent ors i avent ed

b
PRAGIAT BB BRI aifeaR o rbBR JrBbnic Wid sart
exan hat addision] Caddordingpéci thec atdhyng t iguiet ebimpgsition in the
N L P LT P —0
oandkind $dectedalrem asgxioumpl crmsm@Mgioﬁ iamgaliphhtis phonberboxylic

d | . )
5l P AR Sk i o
airpmpkie Irmn@smhomﬂweaudomn MOMmpgb«macb(agﬂnt saildt ,and an
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e ecte group conS|st|n
ﬁ@nmmmm galbcin anameaallp maqu&iepnamanmmwm salt, and an

B 1P med) @ljt phatic oxi carboxylic acid, an

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 liquid composition in the present
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
mvention 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
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 organic acid salt is composed of one kind selected from the
group consisting of the aliphatic monocarboxylic acid, the aliphatic

polycarboxylic acid, the aliphatic oxicarboxylic acid, the aromatic
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aromati ¢ nonocar boxylic acid, an aromatic

pol ycarboxylic acid, and an aromatic oxycarboxylic

acid, and one kind selected froma group consisting-

of an ammonium salt, an am ne salt, a quaternary

amonium salt, and an 20 alkali nmetal salt. In

addi tion, according to the etching liquid conposition
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cont r pl.l-@fkraRfe ! REcHMITh R Toa b @t@ﬁhgoﬁﬁuf@\%ﬁ?)&sﬂﬁm in the

desired tapered configuration can be surely forned
PRGfieih éR FRIFRON. (Ve R YWk e eenaentrntiay peibegntir gmdigdigh, the

n8ml#? of cracks recognized in the resist surface after the etching can be
reduced as compared with the case where the conventional etching liquid is
used, so that the resist can be prevented from deteriorating.

In addition, when the etching liquid composition of the metal film in
the present invention is used, even when the taper angle is small, the
etched surface formed after the metal film is etched can be a flat surface
without any surface roughness.

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

etching rate is prevented from being changed, so that an usable time of the
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alumnumalloy is etched by use of the etching liquid
conposition in the present invention, the etching
rate and the configuration after the etching 15 can
be surely controlled. Thus, as a result, the wring
and the el ectrode each having the intended taper
angl e and the stabl ed tapered configuration can be
epeloinigdéglidRuhéhéraibiog d ﬂﬂ@) @irché Bpnightsd.d conposi tion

f th L fil {o the
’s cndpatdione et T tthibe BpeoRbaT g st e Crching
mmidgedmﬁpamedme\mn tMeptretshﬁt cveationat fhen taped hﬁlgle can be

iRk g deBkpaueliERer (o Bt cguitt Phy BapRE pprocoss

tewgrrahar driba peoaentimt iinm ofe 'lbll"lEe.‘HH ¢ff the r@cisd pasterning.
hi gh, the nunber of cracks recognized in the resist
surface after the etching can be 25 reduced as

conpar ed w t hBRIERBHS WRBIEIQNeOEdRAWINGRA| et chi ng

from e%er |1%?lg‘gleng ‘%’%%Hldu tenlagSls WK Qf% tt%iﬁ\{ teitiminum
filingfoxined yosetdifom efhirteeliqeidatonipdsition actdrding e:sﬁrtt present
1h9é’1ﬁi'$ﬁ°n is used, even when the taper angle is

‘the etched surface fornmed after the netal
filmis etched can be a flat surface 30 w thout any

surface roughngsgpy, ‘ﬁjfobﬁ %E’PE?{E?N@@S o the

etching liquid conp05| present invention,
Isi neW B TRATESf ace- active agent and the organic

%ol V§U%ST$$@E3§URIF%(§E| vent of the surface-active

agent are not contained, the conposition of

2t heAbHi\MNQMlﬂj}M@ i s prevented from being changed

2gnd & vigritigd from bei ng
HZE SO t gﬂf‘gﬁ%&gﬂ&gﬂ?{lﬁe the 7 etching

E}I | BERAMNGIAl liquid life) can be el ongated. In

addi tion, when the etching is performed by use of the

etchin ui d co osition in the present I nvention,
The 't ALBESTMDEaiDBL A BRI LT BHELRY VBN TION

fluct yat eéingb'@mtléhta &hec'ﬂec%relséﬂtwﬂw@h%ﬁsswﬁl be , described
(Lemperature and a process time in a pre-process of

hepinafierst patterning. BRI EF DESCRI PTI ON OF DRAW NGS

Fig. A p@f@fame%xt&nemt&t Bf & JIRREhoAR gic?d 96 R dRhalg liquid
film(alumn formed by use of

COMBAPI O@O‘t’ﬁ%g‘%{n oEdh the PEPRATHG VBN EAR 1@33@%5.%80% by%velght and
more preferably 40% to 70% by weight.

In addition, a preferable concentration of a nitric acid in the etching
liquid composition according to the present invention is 1% to 40% by
welght, 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
as an aliphatic monocarboxylic acid, an aliphatic polycarboxylic acid, an
aliphatic oxycarboxylic acid, an aromatic monocarboxylic acid, an aromatic
polycarboxylic acid, and an aromatic oxycarboxylic acid, and salts such as
an ammonium salt, an amine salt, a quaternary ammonium salt, and an
alkali metal salt.

More specifically, as an organic acid constituting the above organic
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10 i nvention. EXPLANATI ON OF REFERENCES 1 SUBSTRATE

1A SUBSTRATE SURFACE 15 2 ALUM NUM FI LM 2A SI DE

SURFACE OF ALUM NUM FI LM 0 TAPER ANGLE BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON 20 An enbodi nent of the

present invention will be described hereinafter. A

pref erabl e concentration of a phosphoric acid in an

aeid halngtHd gl batic armshtbhoxylidcet thodtgdéoa thenieraséMn acetic

i nyention is 30%to 80% by .wei ght nd. nore . :
b L PEEN P51 2By Sitght. U RicaRiile pofploric acid, an
1pnvefl ernabdced c antrémiet by lnoetiofacdd, nahd i £ @@irdici acilhehe aliphatic

et chi | i qui,d._conposition according to th resent .
splrarb ot 143pE TR SR TR mifgnifca® FEEEHe acid, o
ghniefrar abily ah%dipic30%d by pimiedibtacid,m adbéitic anid, anmaleic acid, a

organi c .acid.salt used.in t.he etching_li,qui . .
RhRRR foion B Bshal G oMo HERSRIC A Ap G efueontc acid, the
aliphlatidescyparbexydfc acildsachukls a Dy@dicarcid) aphetic aicid, a malic

o] xyli.¢ acid, an .aliphatic polyvcarhoxylic . .
o EARRE i PR s, DRaPLATET e BRI it acia
indndearbbsyitdic agod,da talviamomptand apodyleidoboxyid, cdhe aromatic

' . an .-qr. ti ¢ 0X [sTe)'qVAN cld, .sal t
RS PRI o) 2L e
aguanbicrayyashmyhic weid rid ydesnal salicylal &katlianded ghllzaddid.

35 Mo £ I i.C.AGI itut]

55 048 ML 63 Yoo 0 B SRRLE ASLALERTHLADIY A0, e
ahovo orgdrux phltcingbudes el amawufosalt arak flt; asmnacelti wich as
o o SBAIA, BRANGRE) Gy A5 i
triethideanynec erpeylasiise, ahireydamiod.c teprapylamene, butylamine,
d?ﬁlh%%iﬁ:e poﬂrmezl?%é%é,c aﬁfoﬁobﬂﬁi&bﬁ%ﬁi OX@lok fanolamine,

acid, a malonic acid, a’succinic acid, a 5 glutaric _
trigthncdaman.pi & Gcraineethors) i cthendl, aNsuisshyletbanaelamine,
NeefBlSia Rt Ming  fUmari ot fhm&nGldchaaeRinGRCI d, an N

i?gg}oni c. acl d,m_énd a_ gl ut aéon&?ag?d%t _tﬁe nglllnl%bhatl C ’

Nostit by lsshgnolemizied NacINidesfhaleghynelaningei bydeonydemine, N,
NgiedhyhyBbkFflamine, ethylenediamine, propylenediamine,
trimethylenediamine, tetramethylenediamine, pyrrole, pyrroline,
pyrrolidine, and morpholine, the guaternary ammonium salt such as a
tetramethylammonium hydroxide, a tetraethylammonium hydroxide, and a
trimethyl (2-hydroxyethyl) ammonium hydroxide, and the alkali metal salt
such as natrium and kalium.

7 The more preferable organic acid salt according to the present
mvention includes the pair of the ammonium salt and the aliphatic
monocarboxylic acid such as ammonium formate, ammonium acetate,
ammonium propionate, ammonium butyrate, ammonium isobutyrate,
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
mvention is preferably within a range of 0.5% to 30% by weight and more

preferably 1% to 20% by weight in order to control an etching rate
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acid, tartaric acid, and a citric acid, the aromatic
nmonocar boxylic acid includes a benzoic acid, a
toluic acid, and a naphthoic acid, the aromatic 10
pol ycarboxylic acid includes a phthalic acid, and a
trinmellitic acid, and the aromatic oxycarboxylic
acid includes a salicylic acid and a gallic acid. In

satdtddtenly, Wireheniespeict Hleeding BbAV Gedtias Gonbitted @@l orm a
aci ds cl udes .t he _.ammoni um

| t
a0 SR P Bini e AP P RO ELRRtOR
Worlahpykanmpie, trimethyl an ne, ethylan1ne

di et hyd am,ne 5 triet am ne an ne
di pro )bleaﬁ:?{ht’@c ‘%EHWCJ%?SOBE%g% %sé%ﬁ %/Hﬁ]% will be described in
debticdmlit whidm maéeretnkzeblﬂ(b ywaniine, elxanqﬂéshaﬁfolthm pessent 1nvention

HEFIABRY Ry Eﬁh%ﬁr@r%%%ﬁ?m%rw o1 SN 0AGH ARy to the
ﬂﬂbw&ngwmﬂhygemhamﬂbaWIne N, N-di et hyl et hanol am ne,

%dd h%i?r%%rhﬂ% ]E;?ﬂgglrlﬁl cog} %é?tréﬁr)é( 'chﬁiﬁgg to WOIZkIIlg examples of

the ppydeartadiamiioms trlnEthernedlan1ne

tetrang N £rol e . p
oyt t onPa e AT S RGOS e AT Elles i ) opistying
thal hesushrsascomditiens aa%ttﬂnyl @nrmsmltu mmmdmm(l were aadjusted by
a | :
oSSR SIS MU S e B0 . Ul PFRG g oate, amd
“ﬁﬁeaﬂtﬁaknﬂBBShQ&ahuaghbkﬁl|unwand kalium The nore
preferable organic acid salt according to the present
i nvention includes the pair of the ammoniumsalt and
[Tatdedli phatic nonocarboxylic acid such as amoni um
formate, ammoni um acetate, ammoni um propi onat e,
ammoni um _butyrat e, anmoni um i sobutyrate, 30 amoni um
val er bt eddimmomitohingsbyalderamerositinns ftammparative examples 1 to

7 rﬂdﬁeézﬂi@f%?? ’nec@%rgmlﬂﬂhf%wﬂﬁt ﬁres-léﬁg 1ﬁ9@ﬂﬁon were

organi c IS ea aval [ abl e solu

aﬁﬁ%ﬁdﬁde hy cqrﬁ?én@mﬁ:@m ph@ﬁf&wrmfam%eth@r@ém acib |the Qaetlc acid as

thS 6L e hBfl, BhESERIer a{tr%\h%%‘tﬁé‘s]h&rvﬂ ﬁﬁ%@@hy w thin a
range of 0.5%to 30% by wei ght mor e

preferably 1% to 20% by wei ght in order to control an
[Biiabiofg rate 9 satisfactorily, prevent resist

bl eeding from being generated, and forma wring and
an el ectrode each having a stable tapered

conf i QUrRLdi@Bn, (Y Kidheh X3 BHe compositions of the comparative
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 acetic acid as organic acids, and water as

. shown in Table 2

Here, it is to be noted that triethanolamine alkyl sulfate (alkyl
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 film was etched by the following method in each of the
etching liquid compositions shown in Tables 1 and 2 and measurement and

observation were carried out as follows to evaluate their characteristics.

10
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The characteristics of the present invention will be
described in 5 detail with reference to working
exanpl es of the present invention hereinafter.
However, the present invention is not Iimted only to
the follow ng working exanples. <Adjustnent of
etching liquid conposition according to working
<Manphesnaft oftdiehipigaseabf shveitwaimtO The et chi ng

e e : | ! '
1 P SRRSRA OB VR 08 7RI S )t b
sputtring® metkod tatiaus taefil b yhickanbd of 4@)rithe phosphoric

et er 5 Aobisf B Rpi a2 ARG BSLR s hpaBia phickness
cd dldiOtino fornetdcdn hhe kiihstirdtcctanfoosi 4 iresist padopar ati ve

I 1 t tisfyi t . .

cramUet i ol B 38 SRS IRECRRIFY eting v
coorisitiong thewphos (Thbldsclaoidi 2 thdeniat tdrepaeitdre tchedition of
BERF sl Aimidey (050G 35 e S PRSR g0,

et chi Wdtdri G etchompottiet submrate whe voohedr withveat@sand dried
SRR R8st 1791:1‘%f P 'ijﬂgn Ei?eett?}?i?%.ealﬁﬁ ﬁp%ag (G 8lred by a
invention because {hey . do Nt Contain the organi e
stylivg-tynk tfilwl tHidkmgsstmeterctorfind bhe behphospieori ¢ aci d,
e AL o PURANE AR Bnpl s Oroente
be notledaturainumi Blthawas deimed aink gl subwtiade &S afubpirate) by a

) ; X

T FPRIR e ouagidln gpag s onl e,
exanpllhes, & resist suns sanplist iove thgedumanony filhe and a resist

AT LS et gy tos ot ch

oW ng ne In ea : et chi ng
| i qui dhevmtbsisubshrats ewivhish Tdis) eesist pattepn anas formed was

PERSYE S TRO bta o 1%%&&&6% it@ﬁp\é@éﬁug %ﬁhﬁ%& ¥ 488C for 1.1

S]‘ollowsto eval uate_their characteristics. )
tipsas lameRt adnsteetehingtimg ealenlated fomy fhe plahinggate.

al um mpEhf iHdR Rt QN WBS woRhad SHPR WAk abdidried and the resist
substrate) by a sputtering nethod to have a fi ?m

w5 eumesed gmdiphem an etching condition of the aluminum film was

observed by a scanning electron microscope (SEM), and a taper angle of the

aluminum film having a tapered configuration formed by the etching was

measured.

In addition, as shown in Fig. 1, the taper angle used in this
specification designates an angle 6 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
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.

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

11
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Then, a resist was applied on the alum numfilm

having a thickness 5 of 400nm forned on the

substrate to forma resist pattern. Then, the

substrate was soaked and etched in the etching liquid
conpositions shown in Tables 1 and 2 under a

tenperature condition of 40C for several mnutes (so
saaked ithahabdtehing hgasiuuadéhe tetrqlmiragureaioel)htwﬁtoé “OP@efor 1.1

et chi th bst
(GeB oot B a SRR M B P SORRRHG R dn B REARER rate.
et chi Mtheanthe tubsizatewas vedkhiey vaithstyten anidytheéed bhdhthe resist
t%% 5%1:&?181(?% detgletn - uerlfgcge n%qr{l%hgie%g: A res%ﬁ% bl?(#’@;ngnof the etched
sadrfavien o thiel mlmmsnﬁmr feeh oweee saklsstveslt dby( Si scanning electron

Iﬁ#@g%{&gg%ﬁ] a sputtering nethod to have a film

i ckness of "400nm 15 Then, a resist was applied on

t he alllhwi nasuls | off ahd measssiremenpatfi she teerf ongbd and the
£ r , .

O%EEM% éﬁ%ﬁ(rgesglrz%b% ‘gtﬁ/gg'ln%g\%zghg I:Iég?sz blteg(?m?“p%lr d&f But for

seineples é‘hoﬂgngleeramlaﬁ dgp Gashempén Tablelcarediltdvoninfable 1.

40C f i
cal CuI at A éﬂ?Oh Eﬂaeglg%fcﬂﬁgr@ssulﬁs bf";lﬁ) %eca!gh?%ﬁl%h%f the taper
anghstamat thebsenmatied ofithé swaﬁa@e remghuirssedndibe rhgist bleeding

c'éﬁxéle& but ¥&Ssd ﬁé‘éqgoxﬁﬁgr%ﬂ%‘ eﬁ%mgﬂe@i @(97? Qfl,@'élﬁévﬁ’ﬂ i?¥able 2.

al um num canni n
el ect Jnraddltiﬂnsmﬂbe(%watlandafathtemﬁa@wgﬂ)@ esprand resist

b%é!ﬂh@q{{‘ thlJlQ% Iiaé.’ﬂc{‘g ?Ee& Q\F}{érggf) HerR i§ %E]@é}nzed A

he et rreasure diti on,
ig ﬁwakednvvhe@ a defetﬂhts msémzadga &;ﬂdg,e% i maked when a defect

i8S PEGIhiAAL hAR Sesi anl%ta%ﬁeé”@v}?é}% %eﬁlﬁierd@%&tqg&wﬁﬁ

si de “surface 2a of al um num f f or ned
subst Agt ghowmig 'Ea@arhawéenaﬂ@f akmwiﬂnatv‘éaqet@ﬁd in the

SWHIRE GHEdakhAMMohE ! I Bhd %rofrEfﬂﬁeQxaxﬁQfé%ein%tﬁ QR Rhich the

pilgrface roughness and resist bl eeding of etched
pphmc greid,3the | witaia ureidi (the ougariysckliwalt |anduagater were

chRIHBE ORn 3o RSl afifer( ShohlRedd @&&)ldea %nds augﬁl%btm ®Btched
ééyho% 'to have a_filmthi ckness of 40 Then,
spglaice thaxae Bp sarige saughaess and Restek bleﬁda}gdwas P@@Yléﬁd
pat t elh MRIStiHRY ek d Bé@HQ'BuﬁéI F%B%H e@cR theMabePm®idles of the

hen, the substrate on resis attern
Tﬁ)pfl{g&e ng]«lgjing examples 1 to g n a%le ].SlS c{osg to a target value,

and the metal film (aluminum film) having the desired taper angle can be

provided by adjusting the composition of the etching liquid composition and
the etching condition.

As a result, according to the etching hiquid 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
controllability without generating resist bleeding, and the metal having the
éppropriate taper angle, and superior flatness and smoothness can be
provided.

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

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

12
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11 soaked in the etching liquid under a tenperature
condition of 40C for 1.1 tines as long as a just
etching tinme calculated fromthe etching rate. Then

t he substrate was washed with water and dried and the
resist was renoved and then surface roughness and
resist bleeding of the etched 5 surface of the

each dli iU maki hat Mﬁftﬁlrﬁ?kﬂs at wets QiffiaulscansinigoletirCtap@t angle, so

e REFRP oD raber Anctngat miT abl kPl oy SHHECE thpdiess was

g‘e@mgimels andahéitmgmshted hrlegled blugadmg Wa@d‘e(wgmfz@d.

sanpl gs Ki n xa 1lto in.Tahle 1). N
o o7 s B BROR SRS PG Bfoptos ey POS Rkt etkhing liauia
(nagumﬁﬁamfamhmdn&ﬁsurGMEnMOnﬁunhﬁwtap&anuﬂmgBe;nandﬁch the

PEEUREREaeRh e FAJ R Tab YANF D Bt Seinjes the
phoaphbes deidothy mtee siodynand thebhet: atiol, adthdughn the taper

BT LA SRR RIS S buntc

rdegbuess snd chogedizebleedinglFers remaghimdwhen a def ect

Ir: ng%ﬁgéﬂ dﬁ?e ST gnglf é?tllc% of)1§h é%@eﬁ%m onl (i%%lgrg ({%‘ding to

ths mesejgrurwedtlopgssdmdsmh froﬂ'ntihee cdmpaneon the¢wabm mha gamples

off' hﬂ%%v@ %?91 J‘){é%:lsplgg CQh@gtﬂé %ﬁé‘:‘%}%? npe S‘c'hg' g&ﬁparatlve

k
epmmﬂg@\gi? ::alle\gx%dfnddretqmdttha@ the |ed¢h1nge3aorlgeaml&manec&i with high
T T —
aﬁavﬁw@gﬁ@tg eipfercatipuginess and resi st bl eedi ng was
provi @ﬁdaddlﬁofldglﬂ%cg&#e'tfle t&%fﬁg Pfﬂﬁg%ehﬁ%aﬁéc& fle case

the taper an
ﬁrﬂhésm@tétlcfﬂm ilﬁwth%ﬁhlénmqm ey e the abOV@W@@Emg examples,
tngbyssentqweﬁﬁ@n B&ﬁ% Jﬂﬂlf@u(taw&as@ meéﬂe' AN aRAN M WIRy film
desired taper angle canbe 25 provided by adjusting
1% ﬁ@h@énpo& tion of the etching liquid conposition and
the efqmhi NG<&ANHIVRedn ASh@ Eef o t%%%o@b%ﬂk@né R&amples

.etching l'iquid conposition_satisfying the necessary
1B GkbeY Ferecht amskvarede sprliisoEnps grd Yariplaenpean be added to

tEORKhhd @Qhetd%?ﬁn{chz@cﬁ%a% th!| Bashiahties AR é‘f t'H'Q Efbonents,
i gh 30 controll abi

{Aﬁtqr?sﬁfnngg@ﬁegmqrhgwbsagtﬂm é‘é@@ﬁ@at%ﬁda]ﬁ%eth%ttﬁlle and the

thRr¥nBg:s LA tIRPRA SN IR bﬂmﬁé ﬁeadleﬁhﬁn&ltwﬂ%teogcope of the

fl at ness and snpot hness can
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
composition 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 multilayered wiring in which a wiring film and an electrode each

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

13



provi ded. Meanwhil e, as shown in Table 2, when the
etching was perfornmed in the etching liquid
conmpositions according to the conparative exanples 1
to 35 5 and 7 in which the organic acid (acetic
acid) was contained but the organic 12 acid salt was
not contained, it was difficult to control the taper
1angt&hnsenl fidldtintWigichpl ponein isaRgiiddocbeaizHipdensified and
Igrov{ded, t he surface roughness was generated, and
PRI hed resi st bl eeding was recogni zed. In
addi tion, when the etching was perforned in the
etching liquid 5 conposition according to the
conparative exanple 6 in which the surface-active
agent was added to the water solution containing the
phosphoric acid, the nitric acid, and the acetic
acid, although the taper angle of 20 was provided,
the etching rate was | ow and the surface roughness
and the resist bleeding were recogni zed. 10 Since the
significance of the etching liquid conposition
according to the present invention is evident from
t he conpari son between the sanples of the above
wor ki ng exanpl es and the sanples of the conparative
exanples, it can be understood that the etching can
be perforned with high efficiency and high accuracy
by use of the etching Iiquid conposition 15
according to the present invention. In addition,
al t hough the description has been nade of the case
where the netal filmis the aluminumfilmin the :
above wor ki ng exanples, the present invention can be
applied to a case where an alumnumalloy film is
etched. 20 The present invention is not limted to
t he above worki ng exanples in other respects, and
various applications and variations can be added to
the kind of the organic acid salt, the conbination
rati o of the conponents, the etching condition such
as the tenperature and the tine, and the thickness
and the installation of the metal filmwthin the
scope of the 25 present invention. |NDUSTRI AL
APPLI CABI LI TY As descri bed above, the netal film can
be etched to have the desired

14



tapered configuration with high controllability by
use of the etching liquid 30 conposition in the
In addition,
can be snmooth with no surface
resi st bl eeding can be prevented from being

pr esent

i nventi on.

the etched surface
roughness,

and t he
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UUUUUUU F 16 WHAT IS CLAIMED IS: 1. An etching
liquid conposition used to etch a netal filmon a
substrate, wherein 5 it is a water solution
cont ai ni ng a phosphoric acid, a nitric acid, and an
organic acid salt. 2. The etching |liquid conposition
according to cIain11 wherein said organic acid salt
'f$ 1\? kind selected froma group 10
conS|s ing or an allphatlc nonocar boxylic acid, an
al i phatic polycarboxylic acid, an aliphatic

PXl Gl Q&?ﬁﬂl% ‘1:18 Fd gomggm ARt r@%@ﬂg\%g%yﬁlh‘f oﬁca! Qubstrate

ar ona car icaci d an aronat
Vﬂmyﬁﬁmboxyllc aC|d and one kind sel ected fron1a

group;cpns 'W%ttépgolethoﬁrbo g?ﬂﬁh%@ Jﬁﬂjsblalo i a%m Qf“nﬁ?ictacid, and

a quaternary anmonium s an I et a
agaprzanicagd spife et ching |iquid conp05|t|on accordi ng
to claiml1 or 2, wherein a concentration of said
organi c acid salt is 0.1%t0 20% by weight. 4. The
Zet cliheetching baeismamepesiban acedndans & elimnl; whercan

cl ai méaﬂd 61%&31'1(: aédl é’ﬁ]? 'i@b(ﬁnﬁéééﬂl ﬂe&?é kidd S1bsefiFtomth group
of alum num or an al um num_al

consisting of an aliphatic monocarboxyhc ac1d an aliphatic polycarboxylic
acid, an ahiphatic 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.

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

a concentration of said organic acid salt 1s 0.1% to 20% by weight.
4.  The etching liquid composition according to any one of claims 1 to 3,

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