ETCH NG COVPOSI TI ON FOR LAM NATED FI LM I NCLUDI NG REFLECTI VE ELECTRODE AND
METHOD FOR FORM NG LAM NATED W RI NG STRUCTURE 5 BACKGROUND OF THE | NVENTI ON
Field of the Invention The present invention relates to a nmethod for formng
a lamnated wring structure for use as a signal wiring of liquid crystal

di splays, etc., and nore particularly, relates to a nmethod for formng a
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reflective/transm ssive-type urd crys nprises a
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to produce a re ransm ssi ve S trate e present ‘Tnvéntion also

relates to an etching conpositi WIRIN%@?RU@P@R@W etching the | am nated
e

filmincluding the reflective electro I''m 15 Description of the Prior
Arts Active matrix-type (AMtype) liquid crystal displays (LCDs), in which
transparent pixel electrodes made of ITO (indiumtin oxide), [ZO (indium

zinc gxXi ACKEROUNTD D RTERINGENTION natri x on a gl ass substrate are
driven by TFT (thin filmtransistor), have now cone to domnate in the LCDs

because ofFidld bhehd Ihemtpesyer consunpti on and hi gh di splay performance. By a
techni que of increasing the nunber of scanning lines, etc., a high

resol ution of di'Bld pyesemt ihvghticnrelated to a methiod-fof faaheinicanlanthateldar ge
view ng angle are being achieved in the AMtype LCDs. Recently, there is an
i ncr eased wirmmgdtrfuetuee farridecas a siphad wioing of lppwvdrergstad digitlaps. ettinded t hi s
circunstance, reflective-type 25 liquid crystal displays and

refl ecti vaehoreaparticslavky, relaged toyametbogd Sonforviinglaalrghlhaekablednnannbeti vel y
devel oped in place of transmissive-type liquid crystal displays which

usual 19 r ewiring shacknre farsrefllppive/sransaisgivertape digyfd crestab fispdays svhighe
liquid crystal .displays is made of_ Al or A%. However, since Ag easil

di ff uses |GoIPLAPLSR ppgg@,s,of gt@}pl@gta lagpinated film including a reflective electrode

film to produce a reflective/transmissive substrate. The present invention
also relates to an etching composition suitably used for etching the laminated
film including the reflective electrode film.
15  Description of the Prior Arts
Active matrix-type (AM-type) liquid crystal displays (LCDs), in which
transparent pixel electrodes made of ITO (indium tin oxide), IZO (indium zinc
oxide), etc. which are arranged in matrix on a glass substrate are driven by
TFT (thin film transistor), have now come to dominate in the LLCDs because of
20 their low power consumption and high display performance. By a technique
of increasing the number of scanning lines, etc., a high resolution of display, a
high contrast, a multi-gradation and a large viewing angle are being achieved
in the AM-type LCDs. Recently, there is an increased demand for a further
reduction in power consumption. Under this circumstance, reflective-type
25 liquid crystal displays and reflective/transmissive-type liquid crystal displays
have been extensively developed in place of transmissive-type liquid crystal
displays which usually require backlights.
The reflective layer of the reflective-type liquid crystal displays is made

of Alor Ag. However, since Ag easily diffuses into an Si layer, a great care



must be taken for handling Ag in the manufacture of sem conductors.
Therefore, A is now wi dely used because Al is unlikely to diffuse to and
react with an Si |ayer and excellent in process properties such as etching
properties. However, in the reflective/transm ssive-type liquid crystal

di splays, since the 5 electrode on the color filter side is nade of |ITO and
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filn gal vaRhet terminal and an Al reflective electrode film are formed on the same
15 substrate. Ifthe Al reflective electrode film is patterned into a given shape by
a photolithographic process using an alkaline developer, the ITO transparent
electrode film and the Al reflective electrode film are corroded by a battery
effect (galvanic corrosion) to reduce the production yield.
To avoid the galvanic corrosion, there have been proposed a technique
20 in which, before forming an Al reflective electrode film, a film of a metal
material such as Mo having a standard electric potential similar to that of ITO
is formed to provide a two-layered structure (U.S. Patent 6,184,960).
According to this technique, the Mo film and the Al film can be successively
formed and the resultant two films can be simultaneously etched with a mixed
25  solution of phosphoric acid, nitric acid, acetic acid and water, thereby enabling
the patterning of the Al reflective electrode film without increasing the number
of steps and causing the galvanic corrosion.

As described above, the reflective-type liquid crystal displays require a

three-layered structure of transparent eléctrode film/Al film/galvanic



-2 corrosion-inhibiting netal filmof M, etc. If the three-layered
structure can be photolithographically etched with a single etching
conposition in a single operation, the production of |iquid crystal

di spl ays can be significantly sinplified. 5 The edge shape of the

t hree-layered structure may have an influence on the production yield in
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of the three-layered film of transparent electrode film/Al film/galvanic

15  corrosion-inhibiting metal film after etching is required to be in a
normal-tapered or stepwise shape in which the Al film untowardly projects
beyond the transparent electrode film and the galvanic corrosion-inhibiting
metal film outwardly projects beyond the Al film. As described below,
however, it is technically difficult for the conventional techniques to make the

20 edge of the three-layered structure into the normal-tapered or stepwise shape
in a single etching operation using a single etching composition.

It is generally known to use a mixed acid of phosphoric acid, nitric acid
and acetic acid as an etching composition for etching a laminated structure
including an Al-based metal film. However, it is extremely difficult to make

25  the edge of the three-layered structure into the normal-tapered or stepwise
shape with known etching compositions. For example, JP 7-176525A
discloses the patterning of an Al or Al-based metal film with an etching
composition comprising phosphoric acid, nitric acid, acetic acid and water in a

volume ratio of 16:2-8:2:1. However, when a three-layered structure of



volune ratio of 16:2-8:21. However, when a three-layered structure of -3
transparent electrode film (for exanple, 1ZO/reflective electrode film (for
exanple, Al)/galvanic corrosion-inhibiting film (for exanple, M) is etched
with the proposed etching conposition, the reflective electrode filmis
selectively etched because of a |large content of phosphoric acid so that

t he upper L r8okt u ' ' 0 hang t he
over 1 of AR PERAR GRuEAE B SBHGhlE 103N ARBIAR P

conposi ti ofy fhpRe, Al)/SER 35! &hr08BhALISh tﬂ%ﬁ@' PRk ©xafifle, Mo id Etcheldy AR
acetic aci%f vmptF\Ag)c tié1 ag?d %Egi nlg t he jorq(r(:)orrgonéﬂte’. Igltc))wever, g?’nce t he

contents ofhPHRHIEOH lefchidgl Enfstditidh M ihe REleetiV bR LLARIAID Y Selbti®dIghi ng Al
and Mo are | ow, the 10 proposed etching conposition requires a long etching
time. ThergfcBeg bethfise 6f 2PRFRIHRILENT BOp EEIMREictdcod sb $hhD Ehd ag?éye to etch
the three-layered structure of transparent electrode filmreilective

el ectr gde frian@p gpdimadlectrodoidyasi widdsihibly rémgidd towverhang thellewek chi ng
operation. Since phosphoric acid, nitric acid and acetic acid respectively
have t hei rrefleetweatiectgods fipar t iJF59- 125585 Alprogoseermpeiching sofpvsitipnaof a
phosphoric acid concentration higher than each of a nitric acid

concent r at imredadidacompeBsing phosp hoorcand s aitriomcol ahd\dcatjc aeid, acghiacetici d
concentration higher than each of a phosphoric acid concentration and a
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nitric acid and acetic acid respectively have their own etching properties,

15 etching compositions having a phosphoric acid concentration higher than each
of a nitric acid concentration and an acetic acid concentration or having an
acetic acid concentration higher than each of a phosphoric acid concentration
and a nitric acid concentration are not preferred as described above. If the
nitric acid concentration is higher than each of the phosphoric acid

20 concentration and the acetic acid concentration, the edge will be unfavorably
made into the reverse-tapered shape because Mo is selectively etched.

The etching compositions proposed in the above prior documents make
the edge, in some cases, into a shape in which the uppermost transparent
electrode film outwardly projects beyond the lower films, i.e., an overhang

25 shape. In this case, it is possible to make the edge into the stepwise or
normal-tapered shape by selectively etching the overhanging transparent
electrode film with a liquid which does not etch Al and Mo such as an aqueous

solution of oxalic acid. However, such a method increases the number of



solution of oxalic acid. However, such a nethod increases the nunber of -4
et ching steps and etching apparatuses and is not suitable in view of the
production efficiency. As described above, the conventional etching
conpositions are nerely effective for etching lamnate filnms of M/ AL,

Mo/ Al/ Mo, etc. so as to nake the 5 edge into the stepw se or nornal -tapered

shape- Wen, qi: f ) I, the
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Mo/ Al lamnate film as disclosed in the prior unents, only t
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nor mal -t apered shape by an aqueous sol ution containing phosphoric acid (50
to 80% by westgdtthinghbédauseadite différenoe of ithdrgnvel aghtonegatigatyi setacieth the. 5 t 0
10% by wei ght) and cation (0.1 to 10% by weight). However, the docunent
descri bes mottials)gvhide the degres efithegzadvai®io commisiat eafie$ depemdingdipun the
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corrosi on kendeehmetalstwhindpforantheclaseimatei8lms| nNawdelyhim theeetghingich as Al

and Mb. SUMMARY OF THE I NVENTION 25 A first object of the present invention
is to 5Ol veowmosiieppiisprienstoigich the Ma/Ablammatedian pr discieseaninetherprior
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film such as IZ0, different technical problems which are not addressed in the

prior art should be considered.

15 JP 2003-013261A teaches that Mo/Al or Mo/Al/Mo laminate film can be
etched so as to make the edge into a good normal-tapered shape by an aqueous
solution containing phosphoric acid (50 to 80% by weight), nitric acid (0.5 to
10% by weight), organic acid (0.5 to 10% by weight) and cation (0.1 to 10% by
weight). However, the document describes nothing about the etching of

20 laminate films including the transparent electrode film and considers nothing

about the galvanic corrosion between the transparent electrode film and the

metal such as Al and Mo.

SUMMARY OF THE INVENTION

25 A first object of the present invention is to solve various problems in
the prior arts and provide an etching composition which is capable of
wet-etching a three-layered laminate film comprising an uppermost
amorphous transparent electrode film, an intermediate Al or Al alloy reflective

electrode film and a lowermost galvanic corrosion-inhibiting film or a



el ectrode filmand a | owernost gal vanic corrosion-inhibiting filmor a -5.
two-l ayered lamnate filmconprising an upper anorphous transparent

el ectrode filmand a lower Al or Al alloy reflective electrode filmso as to
provi de an edge of a good nornal -tapered or stepwi se shape in a single
etching operation with its sole use. A second object of the present
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probl ems i gpdiRiorPWOLItBIsbRY udt. t SA sédod W eI dITthe AéSe A tOREntdatisdh aqueous
solution containing 30 to 45% by wei ght of phosphoric acid, 15 to 35% by

wei ght ®f prdvide aagiethodbf pIRIME a A& ninated WigAg stfrct@RIhatH eempeiEeoaent
is capable of etching the three or two-layered amnate filmso as to
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etching operation with its sole use. The present invention has been
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provi des an etching conposition conprising an agueous sol ution containing
30 to 45% btepmeisgishapé. pheseinafier, thecAldor Aballoy 36ffe dttyvereliegtrpdeffilmi traycbeaci d,
an organic acid and a 20 cation- generating conponent. The present invention
further proefedess to merelyrsothepAbrrilbchiye gledtaodenBitied wiri ng structure which
conprises a step of wet-etching a three-layered |amnate filmconprising an
upper 5t anmor phésP ¥eaNE pheERNSIVE T88eGR FYirT ofelyingdheauphieannin ghe A
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organic acid and a cation-generating component is capable of etching the three
or two-layered laminate film so as to provide an edge of a good normal-tapered
15 or stepwise shape in a single etching operation with its sole use. The present
invention has been accomplished on the basis of this finding.
Thus, the present invention provides an etching composition
comprising an aqueous solution containing 30 to 45% by weight of phosphoric
acid, 15 to 35% by weight of nitric acid, an organic acid and a
20 cation-generating component.
The present invention further provides a method of producing a
laminated wiring structure which comprises a step of wet-etching a
three-layered laminate film comprising an uppermost amorphous transparent
electrode film, an intermediate Al or Al alloy reflective electrode film and a
25 lowermost galvanic corrosion-inhibiting film or a two-layered laminate film
comprising an upper amorphous transparent electrode film and a lower Al or
Al alloy reflective electrode film by a sole use of the etching composition in a

single etching operation, thereby simultaneously wet-etching the three layered



singl e etching operation, thereby sinmultaneously wet-etching the three

| ayered -6 filmor the two |ayered filmso as to make an edge of the

lam nate filminto a normal -tapered or stepw se shape. The present
invention still further provides a substrate for display devices having the
| am nated wiring structure produced by the above nethod 5 as a reflective

devi ces, AR oHtCH ST AGHE, (hls DA el ARAE MARG EIPE N nos
Fig. 1is q.ph@l-t4hEVEHPYDPK il BhXsd. of a reflective/transm ssive -type 10

liquid crystal display according to the present invention. Fig. 2 is a

cross-sectional YiyRwAcAk&D M @Htbil S8 ItuhehpRovifesd Sibshratsi 85 digdAay 0 3d are
cross-sectional views show ng the production steps of the reflective

el ectrode dkvided hadingitHe 14misatRdGiiessg SQcict@Raprodueyd b¢beaHova hythydow ng
the edge of 15 lamnate filmhaving a good normal -tapered or stepw se shape

obt ai nedl i s Hreflgeta® dledtroffé,a liQuidcBetdsdispRet inenalingithw sabbarzmeé feal | y
showi ng the edge of lanmnate filmobtained in Conparative Exanple 5. Fig. 6
i S a cross dagtayaexices, andyrbduetion aldthodboheregft he edge of 20 | am nate
filmobtained in Conparative Exanple 6. PREFERRED EMBODI MENT COF THE

| NVENTI ON The etching conposition of the present invention is an aqueous

sol ution contai ning phosphoric acid, nitric acid, an organic acid and a 25
cation- geREEF RESORISAION O ETHD RRAWINGSn of phosphoric acid in the
etching conposition is 30 to 45% by wei ght and preferably 30 to 40% by

wei ght. The phodfifot i agdhs véewtsbopinga maehefa reflectivie/tignemassive tepé ect i ve
el ectrode fi I.g] | f ﬁge (ioncent ration of phosphoric acid is |ess than 30% by
vei ght 10t hdiawd chystal digrlay pecondingfe £oe PyRseatdBYORdR i | m becones | ow. | f

exceeding 45% by Fig. 2 is a cross-sectional view taken along the line A-A' of Fig. 1.

Figs. 3a to 3d are cross-sectional views showing the production steps of
the reflective electrode of Fig. 2.

Fig. 4 is a cross-sectional view schematically showing the edge of

15 laminate film having a good normal-tapered or stepwise shape obtained in

Examples 1-7.

Fig. 5 is a.cross sectional view schematically showing the edge of
laminate film obtained in Comparative Example 5.

Fig. 6 is a cross sectional view schematically showing the edge of

20 laminate film obtained in Comparative Example 6.

PREFERRED EMBODIMENT OF THE INVENTION
The etching composition of the present invention is an aqueous
solution containing phosphoric acid, nitric acid, an organic acid and a
25 cation-generating component. The concentration of phosphoric acid in the
etching composition is 30 to 45% by weight and preferably 30 to 40% by weight.
The phosphoric acid contributes mainly to etching the Al reflective electrode
film. If the concentration of phosphoric acid is less than 30% by weight, the

etch rate of the Al reflective electrode film becomes low. If exceeding 45% by



-7 weight, the etch rate of the Al reflective electrode film beconmes too

hi gh. Thus, concentrations |ess than 30% by wei ght and exceedi ng 45% by

wei ght are not suitable for formng the edge into the nornal -tapered or
stepwi se shape. 5 The concentration of nitric acid in the etching
conposition is 15 to 35% by weight, preferably 20 to 30% by wei ght. The
nitric acidg,.g & j . [ - [ ' i nhi biting
{11 m et nl 3o F e "o e AT O BRI R A P lo it BTN, 1) ess
than 15%Db [ ; 0 ' Qs inhikyvting
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| ess than 15% by wei ght and exceedi ng  35% by wei ght are not suitable for
form ng thehggge into the normal -tapered or stepw se shape. Exanples of the
organi c acid 1 nclude nonocarboxylic acids such as acetic acid, propionic
acid argl butyri c Taei cbncehtrativaxof nitriaacilbirstithe t2higx edrhpositionasi b ton@b%wni C
acid, succinic acid, glutaric acid, adipic acid, pinelic acid, naleic acid,
fumari c acig vesighphpiedérabla@0do 30% barbaxht. cThe nitrisact @atiibute hiainly
acid; oxynonocarboxylic acids such as hydroxyacetic acid, lactic acid and
salicylic taetchingxhdigadydmmx\dorvosami-tshibitihg dmmmhbhidyanade afild,att.arIfc aci d;
oxytricarboxylic acids such as citric acid; and am nocarboxylic acids such
as 20 aspathe conesntratidngif witmé acidas dessiiham 1506 bor geight, tho efishhate of the
smal | er nunber of carbon_atons being preferred because organic acids having
a larger maktamc 6priosinmsindbiting (il kpcgmesdewpy If ﬁ@egslmﬂag%rb)dwslglﬁ, nitric
acid, the rgani ¢ acids haying. 2 to 4 carbon. atquos being nore preferred,
and act®ic tﬁ% ieécq‘ fiptiecH ‘ﬁ@ ﬁ%m&lqo})rqssé%ral%@%&l% ﬂ?e@rtoéteiéﬁflng hus
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Therefore, the cecentyatirfe Qheifie HIAMGa8HShdciriWlic acids such as

acetic acid, propionic acid and butyric acid; dicarboxylic acids such as oxalic

15 acid, malonic acid, succinic acid, glutaric acid, adipic acid, pimelic acid, maleic
acid, fumaric acid and phthalic acid; tricarboxylic acids such as trimellitic acid;
oxymonocarboxylic acids such as hydroxyacetic acid, lactic acid and salicylic
acid; oxydicarboxylic acids such as malic acid and tartaric acid;
oxytricarboxylic acids such as citric acid; and aminocarboxylic acids such as

20 aspartic acid and glutamic acid, with the organic acids having a smaller
number of carbon atoms being preferred because organic acids having a larger
number of atoms are easily degraded by the oxidation due to nitric acid, the
organic acids having 2 to 4 carbon atoms being more preferred, and -acetic acid
which is generally used as a component for etching compositions being still

25 more preferred because of its easily availability. The organic acid is used
mainly to regulate the concentrations of other components of the etching
composition within the ranges optimum for exhibiting intended performances
(buffer effect). Therefore, the concentration of the organic acid is not

particularly limited and determined depending on the concentration of each



particularly Iimted and determ ned depending on the concentration of each
.8 conponent and etching conditions, and preferably 2 to 10% by wei ght in
view of buffer effect. Exanples of the cation- generating conponent include
amoni a; quaternary amoni um salts such as tetramet hyl ammoni um hydr oxi de,

5 tetraet hyl anmmoni um hydr oxi de and tri nmet hyl (2- hydr oxyet hyl ) anmoni um

hydr oxi de; | : l3; | i l:iphatic

i nes. suchoagohehhafd Rkt RHES A% SRR FRLoDRETY YRt Rak

di et hyl am genubel gkfayé.am ne, propyl am ne, dipropyl am ne, tripropylam ne,
butyl am ne, dibutylamne and tributyl am ne; al kanol am nes such as 10

monoet hanol am ne Ex@n@}188 09 kRt ABo Akt Gh P anRbaibAtindRHY 8 ABAiSUCh as
et hyl enedi am ne, propyl enedi am ne, trinethyl enedi am ne and

t et r amet hy ljeaestaiFy tahmvntugysdltLs @it A€ e tsapldtidplapyihbalen Bdrofidene,
pyrrolidine and norpholine. In the etching conposition, the

cat i on-feneshbtigylaanponeinh hydretideemd hfmediyl(rhyd ety saByBanTIAO KM ON,

anm ne conpl ex ions, quaternary ammonium ions and alkali netal ions. Since
the nmetal ihydsosidersaltsef hikadl metaluseh posdditiroandpdtddsiuny; gliphatieonpounds
such as am nes may be deconposed by nitric acid, the cation- generating
conponent s anhineh sgehearsanetlgriaonnendingethyl amre) éricvathlybamime) s thpbhngat er nar y
amoniumions are preferred. It is 20 preferred that the cation-generating
conponent idsethydaini ne, dpiethel aghinge peoritlamgne stiphoilagenef trepdpyhamine,vi ew of
the safe preparatjon of etching conposition. The cation- generating
conponent ibditykaaainey dikiylaming apd tHS utglamingt alkemeh amines syeh wsen the Al

reflective electrode filmand the gal vani¢ corrosion-inhihiting fil The
gener al@d aarnestsapelnming detbppalamine wnd priethangla wing Rplyammes such as

corrost on LB 0,14 Moo REEXAL LhE et png T Lhe tRrer AL
?fs the cation. J8RSIAd19mSQPANEN a1 L8 Hds ich s HRSYRILL LS overhangi ng
pyrrolidine and morpholine.
In the etching composition, the cation-generating component generates
15 cations such as ammonium ion, ammine complex ions, quaternary ammonium
ions and alkali metal ions. Since the metal ions after use likely causes
pollution and the organic compounds such as amines may be decomposed by
nitric acid, the cation-generating components which generate ammonium ion,
ammine complex ions and quaternary ammonium ions are preferred. Itis
20 preferred that the cation-generating component is a salt capable of generating
such kinds of cations in view of the safe preparation of etching composition.
The cation-generating component is used for controlling the ratio of
etch rates between the Al reflective electrode film and the galvanic
corrosion-inhibiting film. The generated cations reduce the etch rate of the
25 lower galvanic corrosion-inhibiting film to prevent the overhang of the upper
Al reflective electrode film and transparent electrode film. The concentration
of the cation-generating component effective for preventing the overhanging is

preferably 0.5 to 10% by weight, more preferably 0.5 to 5% by weight in view of

the safe preparation of the etching composition, while depending on the



preferably 0.5 to 10% by wei ght, nore preferably 0.5 to 5% by weight in view
of the safe preparation of the etching conposition, while depending on the
-9 concentrations of phosphoric acid and nitric acid. If the concentration
of the cation- generating conponent is |ess than 0.5% by wei ght, the

| ower nost | ayer (galvanic corrosion-inhibiting film is selectively etched

Sl L R T e
L1 02 Vank GREOSkANR L DDA i oL TMRESPAT AN LRI RES i

et ching di conten ofpositi1 on varl

< i ater co . (
o o7, B et e Resh kiRl 13T PR L) RcheqRs sFbanet atlr
constituting40eAl aomEAtR SlbbFHEO IR, akd glﬁfép%éﬂt él@@tr‘SHggﬂgg tﬁt%%fsmﬁg.on of

the present “invention 1s not particularl mted as |lon It

anor phoyis, 1p&kedd W%”Pyd_ﬁrei)éhtglﬁﬁé emluﬁathgthé l%lal%@ic %@ﬂoﬁ%@inﬂiﬁtﬁ&%l y

reflective electrode filmis mde of Al or al'loys which are suita

sel ect ed f FOM Fetogddsahisd G560 Malte Qe fe@EhiherdiFi@ld5> refl ective el ectrode
films. The gal vanic corrosion-inhibiting filmis nmade of nol ybdenum (M),

mol ybdenum ni t ri @@ e(Watdr,cottént dPehedtelingf cdnigodifibh Ralries ddpein&ppennost
filminternediate filnilowernost film to be etched include a-ITQ A/ M,

a- 1 TQ Al / Mbhe n atexidll /okbh @ haimi A deAllmvibd\be ketclredcsyd padferalelyl Z00to 4@fddiycoat film
Is electrically connected to the am nate filmincluding a 20 gal vanic
corrosi on- wehght.ti ng fil m made of Md, the overetching will occur because of
the battery effect between Mo and the crystalline ITO If the Al reflective
el ectrB¥e fil m i Theitranspareat¢ledteade fibmicppsigbiveg thellaminate fdnytabel i ne

I TOfilm the corrosion due to the battery effect (galvanic corrosion) wll
occur bet fEded With theneishingheorapesitioppd the presand iDNenpnis Mok parpeularly

electrode film .as .25 nentioned ove. Therefore, in case of electrically
connect | ngfham&?c}/gts&ws A8 1t 1oTenQRRIBg i A0 RTYRITY Tiade %@@@p&@&sﬂﬁp t he

lam nate f i(?ljl_rﬁ,bg arha}iVFZ& S&‘Ellé%lurreﬁeggive electrode film is made of Al or Al alloys
which are suitably selected from materials generally used for forming
15 reflective electrode films. The galvanic corrosion-inhibiting film is made of
molybdenum (Mo), molybdenum nitride (MoN), etc. Examples of the laminate
films (uppermost film/intermediate film/lowermost film) to be etched include
a-ITO/Al/Mo, a-ITO/Al/MoN, IZO/Al/Mo and IZO/Al/MoN. 1If a crystalline ITO
undercoat film is electrically connected to the laminate film including a
20 galvanic corrosion-inhibiting film made of Mo, the overetching will occur
because of the battery effect between Mo and the crystalline ITO. If the Al
reflective electrode film 1s directly and electrically connected to the crystalline
ITO film, the corrosion due to the battery effect (galvanic corrosion) will occur
between the transparent electrode film and the Al reflective electrode film, as
25 mentioned above. Therefore, in case of electrically connecting a crystalline
ITO undercoat film, it is preferred for the laminate film to have a structure of
a-ITO/Al/MoN or IZO/Al/MoN.
The MoN film may be relatively easily formed by depositing Mo under

Ar gas flow containing N, gas. As a result of examining the relationship
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a-1 TOA /MN or 1ZOA /MN The MON filmmay be relatively easily fornmed by
depositing Mo under Ar gas flow containing N2 gas. As a result of exam ning
the relationship .10 between the nitrogen content of MoON fil mand the shape
of edge of etched lamnate film it has been found that both are correl ated
wi th each other and a higher nitrogen concentration is preferable for

control | i ngetdige YR ﬁaﬁegglg cbQte NTREMENGIRI9R4 'tHE%h?gQ%?gggé’BFE#c'h}eﬁper ed

shape. The relationshi ps tween 5 the nitrogen content o m and t he

shape of edgeidffeofilne!itHaRDRnFousBaWat bBtH ald Eorkelat8® At chbh BAS HhAG
conditions Etching Nitrogen Shape of edge Ar N2 time content (sccm) (sccm

(s) (atom YgHerlBRréken éblkeheMRIGLis FR&rable 3 oderdiing the b@&%t@ﬁlﬂgaﬂﬁr 3
135 50 50 10 5 insufticient nornmal taper 4 135 65 50 17.6 nornal taper 5

135 80 60 2dale fhes Blge HrABE godil AGPMADBaRRed €hdpBOT Thk reBtfinshipd Botviad 95
33.3 nornmal taper Lamnate filnms: 1ZO Al/MN crystalline ITO%tChI ng
conposi $ i onhé Hitrygericghtort ¢fids Nl @ndcthe/ ghiapeiof edge dfageaittltingldre

aci d/ NHAOH wat er = 30/ 25/ 5/ 2/ bal ance Etchi ng apparatus: shower-type

Et chi ng t eshewatuwr BablédC I f the nitrogen content of MONfilmis less than 10
atom% the edge is reversely tapered to possibly reduce the production
yield. A good 15 nornal -tapered edge is achieved at a content of 10 atom %
or nore. Since the Table 1

Film-forming conditions Etching Nitrogen Shape of edge

Ar N, time content
(sccm) (scem) (s) (atom %)
1 135 0 - 0.0 reverse taper
2 135 25 45 7.1 reverse taper
3 135 50 50 10.5  insufficient normal taper
4 135 65 50 17.6 normal taper
5 135 80 60 21.2  normal taper
6 135 105 80 27.2 normal taper
7 135 135 95 33.3 normal taper

Laminate films: IZO/Al/MoN/crystalline I'TO
Etching composition (% by weight): phosphoric acid/nitric acid/acetic
10 acid/NH,OH/water = 30/25/5/2/balance
Etching apparatus: shower-type
Etching temperature: 40°C
If the nitrogen content of MoN film is less than 10 atom %, the edge is
reversely tapered to possibly reduce the production yield. A good
15 normal-tapered edge is achieved at a content of 10 atom % or more. Since the
just etching time becomes longer with increasing nitrogen content, a nitrogen
content exceeding 30 atom % is not preferred in view of the production
efficiency. The relationship between the nitrogen content and the shape of
edge considerably varies depending upon the etching conditions. The results
20 obtained by laboratory experiments using a simple shower-type etching
apparatus are shown in the above table. If the shower etching is conducted

by using an industrial production apparatus, a good normal taper is achieved

.11.



just etching time becones |onger with increasing nitrogen content, a
nitrogen content exceeding 30 atom % is not preferred in view of the
production efficiency. The relationship between the nitrogen content and

t he shape of edge considerably varies dependi ng upon the etching
conditions. The results 20 obtained by | aboratory experinents using a sinple

h -t [ LA fo, t
SNoVer - 1 ypg, Qzﬁ%'gtggeds @@?ﬁﬁﬁﬁtﬁ%@Pﬁgﬂ%ﬂrQFBH%f g%%\%ﬁatnam Storh [ ﬁlﬁaﬁggv‘gr

etching is con using a ustrial production apparatus, a goo

nor mal tap@fe 48080k ¥Eslybdiklacid Re 2 AR nEANESt cEME sifd isaré?ilfc(e?% %gdkll . acid

concentration of less than 10 atom % because the anpbunt o

renmai ni ng ges8hfdibNEhSWEL 1Bhd AHYESh BntRnbWaR mPASSRU S, 2 per. The
nitrogen content was nmeasured by an Auger spectroscope "SAM670" avail abl e

f rom Per ki gpdekrgseop &S AME 70" a0l diilabdé friotn PaekinhEdaet &iyer ed | anminate fil s
mentioned above, the filnms of two-|layered lamnate filmcan be collectively

etched &t o have am eddaimf to tior thadeetlaperszidantiinate ihins ensdgee bbotie thel e use
of the etching conposition of the invention in a single etching operation.
Exanpl es ofilmbef two:1bggerdekh minate fidimecari bersoliagpivety &ichertll totervef an mlgant
those obtained by renmoving any one 10 of films fromthe above three-Iayered
| anmi nat e f hbrmal-tdparedchrartgpwipet stepeviey the sdle sisaofithe eteldeg compdsitiorohi ni ng
two filns, such as a-ITOA, a. lTO M, a. lTQMN, IZQA, 1Z4 M, |1ZQ MN,
Al /M andthd igvemrionSima single etghiogloperatoni ohsampbes/ef thekevylaymreds, it is
preferred for the two-]ayered Ianinat% filmto have a_structure of
a- 1 T MoN, lamzigaie filers Wpmes ilpdloverenls) ars thiose obtainpd PycsmaupERgyone
crystalline, ] TO undercoat filmto the |am pate film . The wet:etching using
the etihi ngf éb% 1% thR AoV KBrseTlAREe bR ate SHF BENONE BABENEHIS | n a
range of roomt erature.to Z0C The. et chi ng., tenperaturg,is,sui
el sct od 1 VO SUBOVE FaRGR! THE TRFHRPRGFPHETS AHGh 25 | BYAL AL TN ¢ o
be etched, _t iZG Kk t f, an ref er 0 20..50C in view
of mnim z?r}gﬁ/h}gdﬁb@%fl’ ?@Qﬁ‘gf’ c@é‘%ﬁn@géﬁ?ia rq ‘%ﬁ@)ﬂlﬂg‘ sﬁ%%%gbe m st s,
etc. problem mentioned above likely occurs, it is preferred for the two-layered
laminate film to have a structure of a-ITO/MoN, IZO/MoN or Al/MoN in case of
15 electrically connecting a crystalline ITO undercoat film to the laminate film.

The wet-etching using the etching composition of the invention is
carried out preferably in a range of room temperature to 70°C. The etching
temperature is suitably selected from the above range while taking the kinds
of laminate films to be etched, the thickness thereof, etc., and preferably 30 to

20 50°C in view of minimizing the loss of the etching composition due to splashed
mists, etc.

The etching using the etching composition of the invention is carried
out in any manner, for example, in dip manner or shower manner, as long as
the used etching composition is uniformly replaced by a flesh etching

25  composition at the site where the etching is proceeding. In the dip manner, it
is preferred to allow the etching composition to flow on an inclined substrate

from the upper portion, because the etching composition on the surface of

substrate 1s easily replaced by flesh one. In the shower manner, the shower

.12.



The etching using the etching conposition of the invention is carried out

i n any manner, for exanple, in dip manner or shower manner, as long as the

used etching conposition is uniformy replaced by a flesh etching 25

conposition at the site where the etching is proceeding. In the dip manner,

it is preferred to allow the etching conposition to flow on an inclined

substrate r . | . M) bt t he
QT L BRE bRl R OE R SEIch B Bl d RERRTMG 0000

surface of replaced by shower  manner,

t he shower p-rgjﬁ PEESSHIR é’ﬂ%ﬁiﬁ%?oxﬂhgélhioﬂg nmet hod are suitably determ ned
Re i

according to tf properties e et c_hi ng conposition. An enbodi ment of
the invention is geaaiidagthen? ofthé iflRifidn Rl Meliin ﬂn&fee(}i@c%?ebéli%wt\bﬁh
attached drawi ngs. However, it shou be noted that the 5 follow ng

thereto. Fig. 1 is a plan view showi ng a pixel of

refl ect pve/fbllawsig 8 &iboditngpes atd anlydlitisystdle £hdpbaintaaded db Mnitchan

enbodi ment of the present invention. Fig. 2 is a cross-sectional viewtaken
al ong the linkentloA'thefetbig. 1. 10 As shown in Fig. 2, a switching device 3
(TFT) is formed on an insulating substrate 2 (second transm ssive
substrate). On tHag bhislkhgilangiewwdniiagea Rixpl of/a deflestividitrahentvéivettipg
device 3, a reflective portion and a transm ssive portion are disposed. The
refl ective lppuidi arpstad dpsplagsacaordingitnaneemhiodimerg dfdhegdesentamvientienl. ayer

i nsul ator 4 (photosensitive resin) 15 having uneven surface by successively
form ng a déigvans @ aoss eettarnalinewitakay aléng thelinhA' of Figf Lect i ve

el ectrode film®6 Al% and an anorphous transparent electrode film18 (1Z0O
in thi 400rder. shewaansiigy &, %éWﬁC@hn%éﬁrﬁCPs?eQTFéT) isiarmpdo@mn el ect r ode
film?7 (crysta

line 1TO. T al vanic corrosign-inhibifting filmb5.is a
protective IPF‘PiﬂtPEﬁ SBP\%@FP( Eﬁ@e%f’ﬁé trapsrgifsye %B?‘ttek)si éﬁ %F 1Pﬁg13rté‘fg ective
el ectrode film6 .d to.the LL.TO.A batiery,system ich is forned.together
oih B dey e ot ®i6eF Wi P BhifSiRe Bra rofebiive Bor (i ERa ')

transmissive portion are disposed. The reflective portion comprises a

enbodi ment srefdr@nedky thé la@ﬁich@lﬂlidﬂfﬁw@ﬂgs.nqtﬂ[o%@bf’ﬂd?@h&ﬂd'Be{fh&teﬂhﬂlatitﬁ)ée”t i on
a

laminate which is formed on an interlayer insulator 4 (photosensitive resin)

15  having uneven surface by successively forming a galvanic corrosion-inhibiting
film 5 (MoN), a reflective electrode film 6 (Al) and an amorphous transparent
electrode film 18 (IZO) in this order. The transmissive portion comprises a
transparent electrode film 7 (crystalline ITO). The galvanic
corrosion-inhibiting film 5 is a protective film for preventing the galvanic

20 corrosion of the reflective electrode film 6 due to the ITO-Al battery system
which is formed together with a developer for use in the photolithographic
process. The amorphous transparent electrode film 18 (IZO) is formed for
balancing the work functions between the transmissive portion (ITO
transparent electrode film 7) and the Al reflective electrode film 6. In this

25 embodiment, the galvanic corrosion-inhibiting film 5 is formed from MoN to
allow the laminate comprising the amorphous transparent electrode film 18,
the reflective electrode film 6 and the galvanic corrosion-inhibiting film 5 to be
etched into the normal-tapered edge. Ifa good normal-tapered edge is

achieved, the galvanic corrosion-inhibiting film 5 may be formed by Mo, but,

-13.



process. The anorphous transparent electrode film18 (1ZO is fornmed for

bal anci ng the work functions between the transm ssive portion (I1TO
transparent electrode film?7) and the A reflective electrode film®6. In
this 25 enbodi nent, the galvanic corrosion-inhibiting film5 is formed from
MoN to allow the |am nate conprising the anorphous transparent el ectrode

film 18, tpli‘ﬁflegﬁmyefbtr%ﬁéﬁimﬁ%ﬁém()de film®6 and the galvanic

corrosion-in Iti'ng fi to be etched into the nornmal -tapered edge. If a

good nor mal - t apeneeh16H Gitelr SubdEite (BELt SubBtGRE VIR KAUIREE@R0 lanhi bi ting
film5 may be forned by Mb, but, -13 preferably formed by MoON. A col or

filter subskimdifissive/adfleptRptsudistiatvhi @Bedrid SPRASHL) OmPrises a glass
transm ssive/reflective substrate 1 (second substrate) conprises a gl ass

substrate &ubbirasé 8t(fiasst taasimiesivekabetiagd) amdlfithéharcotorclillter 1dyiel tesnd ayer
9 and 5 a transparent electrode 10 (crystalline 1 TO which are successively

| ami nat®d aotrabhbpadetsdesubds 10t(eryBtalneliTO)ow Hevh ark $ugesdvelylaidhatayer 11
i s di sposed between the transparent electrode 10 and each of the anorphous
t r anspar enton thHeeglhssdebéirate 88ndhis otdert r Ankgaidenty stdldayentie 14 dispoged On t he
outer surface of each of the insulating substrate 2 and the gl ass substrate
8, a retardetween the'traspardnd ejsobandiezdr and eadld'of the amespbots teinspdrremosed.
A backlight 14 is disposed on the outer surface of the polarizer 13. In
thi s enmbodiehetirodeafipm| H andithe transrdaentelenpiodg ddnn’. t+ Pm Hiespitay stoliee of
However, the display nmode is not particularly limted thereto. For exanple,
if a guest -9q6Btofibadnsulating syhsirate;hand dhq glss substrate & garetaedesdiZarliZ er
13, 13' can be omtted._ 15 The reflectiyvel/transm ssive-type liqyid crystal
di spi a30of AT & PoLaHitRr Hank3 Pee SSHIAENE MFPAEL db aekERE agic disporedn | n
Figs. 1 and 2,, the swtchi device 3 FT) j,s for on,the insulating
Subst r at o RO ergTuLER oldhE POz Tufis e SRR poltiAAE £
serving as a_gcannin i gna lne i gh istforned on the insul atin
substrat e 2208 BPRBBHELRE S 4081y | HOPhEE et B T80 e 15,
a gate | ”Slﬂa%'cﬂ@alfly hith#dd ¢RbNtd: ®or example, if a guest-host mode is employed,
the retarder 12, 12' and the polarizer 13, 13' can be omitted.
15 The reflective/transmissive-type liquid crystal display of this
embodiment is explained in more detail below. As shown in Figs. 1 and 2, the
switching device 3 (TFT) is formed on the insulating substrate 2 made of glass,
etc. The TFT 3 comprises a gate bus line 15 serving as a scanning signal line
which is formed on the insulating substrate 2, a gate electrode 17 (Ta)
20 branched from the gate bus line 15, a gate insulating film 23 (SiNx), a
semiconductor film 19 (a-Si), an n-type semiconductor film 20 (n-type a-Si), a
source bus line 16, a source electrode 21 branched from the source bus line 16
(Ta/ITO laminate), and a drain electrode 22 (Ta/ITO laminate). The extended
portion (transparent electrode 7) of the drain electrode 22 is made of ITO only
25 and functions as a transparent electrode for constituting a part of pixel
electrode. The amorphous transparent electrode film 18 and the reflective
electrode film 6 which constitute the pixel electrode are electrically connected

to the drain electrode 22 through the galvanic corrosion-inhibiting film 5

(MoN) and contact holes (not shown).

.14.



sem conductor film19 (a-Si), an n-type sem conductor film20 (n-type a-Si),
a source bus line 16, a source electrode 21 branched fromthe source bus
line 16 (Ta/lTO lamnate), and a drain electrode 22 (Ta/lTO |l am nate). The
extended portion (transparent electrode 7) of the drain electrode 22 is
made of 1 TO only 25 and functions as a transparent el ectrode for

of 1 nd | . e
i m 18 and t he rSPaCPRRCoup b B AE Frp iRe AR HIC R AR IRALRlh B O 00

film18 and the re ons ute

el ectrode argL}i66t1tGabdy 1ZONASMET) i &h el Bith £r&eh0qs Mes 19y Qred. the
I nhi g?. m5 ( ﬁo?es? 0

gal vani ¢ corrosion- 1t1ng and cont act not shown).

-14 Next, thgsPBRGHHd Howh AN fHaPidiRicetk hd Fitbctivelibith6dd IAO/AINOR).
reflective electrode (I1ZO AI/MoN) 1s explained with reference to Figs. 3ato

3d. Figs. 3a to AftesHoMnind tHWTFTI'3 phAHY Gho\datii sftﬂfs!tf&%biz,/‘%h@'iﬁﬁetr[%@
(1z0Al/MN). After formng the TFT 3 on the insulating substrate 2, the

interl aper inulMeuldatphotdsdnzhitt©s6dif) wia¥ oFiasd bh thaSTFDBNEIg0Ba)t heThidnl 3
(Fig. 3a). Then, the galvanic corrosion-inhibiting film5 %l\/bN), t he
reflective @leegdlvadéc édrrozibn-1pAihitimgdilnhé el heseflectivpeleetriodelfiet 60de
film18 (1ZO were deposited in this order to formthe lamnate film

| ZO' Al / MoN (A) gndie. afibephdisctraaspat eldutradefiph ASs(IZOAmsrardepositeddhr ode
film18 is preferably 50 to 150 A If less 10 than 50 A the effect of 1Z0O
cannot be otitiaionder &1 friyiny the lamige dilnyIZ60ALA NN igr 36)l. e @hievthickeessrafde i s
col ored yel | ow because of yellowness of |1ZO and the etching requires a
prol onged pérd aarospheusrbraneparen elrei@ede dlmt Heigypreferabdy 50 to 150 A.  If less

corrosi on-inhi bitin&hf@i Im5 ii 6referab| y.500 to 1000 A and the_thickness
of the 10 ef thagt PO &\ dbeatfestef {79 maanpt b obtaingdisjablye dheiessding 150 A Hhe

Gal vani ¢ CEHRSAVBAIFHRDU 19 SRJored I PAEcarRs ok eRloakesent FAR 4 Pheat o
RN IR T e R
1 o1 91 g 2 BOLLRANAbRb L A% K Herd8hlE500 V5 1606 % iRl Alfe
reflective electrode film 6 is preferably 500 to 1500 A. In this embodiment,
15  the reflective electrode film 6 was 1000 A thick and the galvanic
corrosion-inhibiting film 5 was 750 A thick. On the laminate film, .a resist 24
was applied and patterned photolithographically (Fig. 3c). In this step, the
applied resist 24 was exposed to light while shielding a portion for forming the
reflective electrode by a mask and developed into the resist pattern. Finally,
20 the laminate film was etched in a single-wafer processing in manners as will
be described in the following examples to form the reflective electrode
1ZO/Al/MoN (Fig. 3d).
Although the embodiment of the invention is explained by the array
substrate for liquid crystal displays as an example, the invention is applicable
25  to the production of wiring substrates for other applications such as array
substrates for organic EL devices.
EXAMPLES 1-7 and COMPARATIVE EXAMPLES 1-4
After forming a resist pattern on the laminate film IZO/Al/MoN as

described above, the wet-etching was conducted using each etching
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20 the lamnate filmwas etched in a single-wafer processing in manners as
wll be described in the follow ng exanples to formthe reflective

el ectrode 1ZO Al/MN (Fig. 3d). Although the enbodi nent of the invention is
expl ained by the array substrate for liquid crystal displays as an exanpl e,
the invention is applicable 25 to the production of wiring substrates for

ExaPLES, 1 T SRRt Ty AR B RHL Y LG PR BAR B AR, Dt tern on

the | am natmchqhglabﬁgﬂl{swgﬁbﬁgr.tﬂ%scri bed above, the wet-etching was
conduct ed using each etching -15 conposition listed in Tables 2 and 3 under

the foll OWE&hQﬁQ%ﬁlﬁgﬁétureE&Gm ng apparatus: shower-type Etching
tenperature: 40C Etching time: 120 s (30% overetch tinme) 5 After etching,

the renmai niPghiggithhe PB2G 8(B0%WasvekSichMeshepy Stripping treatment and the
resul tant substrate was washed with water, dried and observed under an

el ectrop m croscopftet SEWingothd Rengiddeg sbspepatteihevad mmaaideby strippitize
results are shown in Tables 2 and 3. Alamnate film (1zZQO Al/MN) having an
edge of googeatment ahdpheaedsult@nbsubiteptd was shshedasithhoster] driedgindd was
obt ai ned when the etching conposition of the invention was used (Exanples
1-7), wher edserved endhi ag elecdnpo siictascopd (SBEMifdr tlne edge sbhye vhithd or nul at i on
required in the invention failed to provide a lam nate film having an edge
of good norlaminasgpddmy JFhe xasawis are Steapein TebleoAmRAB. VE EXAMPLES 5-6 The
above procedure was repeated except for_etching a_|1ZQ Al/M/insulating film
| ani nat e ( Conpar aAile@lEﬁﬁﬂffglré (?ZOEWMON);Z@/VPM RB/adee of gepd aosyatdapared i ve
Exanpl e _6) using etchf'lng cor’rﬁosit.i S

10 shape as s

or stepwise own 1n Fig. 4 was obtained when the etching
composition of the invention was.used (Examples 1-7), whereas the etching
composition which did not satisfy the formulation required in the invention
failed to provide a laminate film having an edge of good normal-tapered or
stepwise shape.

15 COMPARATIVE EXAMPLES 5-6

The above procedure was repeated except for etching a

1Z0/Al/Mo/insulating film laminate (Comparative Example 5) or a
1ZO/AV/Mo/ITO laminate (Comparative Example 6) using etching compositions
disclosed in JP 2003-013261A. The edge shapes of the resultant laminate

20 films are shown in Fig. 5 (overhanging shape) for Comparative Example 5 and

6 (reverse-tapered shape) for Comparative Example 6.
Table 2

Examples
1 2 3 4 5 6 7

Formulation (wt %)

Phosphoric acid 30 40 30 30 30 40 40
Nitric acid 30 30 25 25 25 20 20
Organic acid

acetic acid 5 5 5 5 5 5 10
Cation-generating component

ammonium hydroxide 2 2 0.5 2 5 5 5
Water 33 23 395 38 3 30 25
Edge shape after etching A A A A A A A
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di scl osed in JP 2003-013261A. The edge shapes of the resultant |am nate 20
films are shown in Fig. 5 (overhangi ng shape) for Conparative Exanple 5 and
6 (reverse-tapered shape) for Conparative Exanple 6. Table 2 Exanples 1 2 3
4567 Formulation (w 9% Phosphoric acid 30 40 30 30 30 40 40 Nitric
acid 30 30 25 25 25 20 20 Organic acid acetic acid 5555 5 5 10 Cation-
generating £ TARHA | Ve k SRt er 33 23 39.5 38
35 30 25 Egéugp(gﬁglgiémgfter 11eé!tapc |%Sﬁﬁa%eeA&7gAezsA}\pa A%O-%Vllgng?l%ﬁ%d nor mal - t aper ed
or stepw se edge shape shown in Fig. 4. Table 3 Conparative Exanples 1 2 3
456 Fornmulation (mt % Phosphoric acid 55 50 50 50 65 65 Nitric acid 8
20 20 20 7 7 Organic acid acetic aci dables35 10 5 5 cation- generating

conmponent mnruﬂrhydﬁnmieﬁ—e—S—%S—i—i—\@ferﬁf%ﬁ#ﬁe—ﬁ—Zﬁ%—Ed e
i omparative Examples g

shape after etching BCCC Fig. 5 Fi g—6 4
P g g 979 3 4 5 6

Formulation (wt %)

Phosphoric acid 55 50 50 50 65 65
Nitric acid 8 20 20 20 7 7
Organic acid

acetic acid 0 5 5 10 5 5
Cation-generating component

ammonium hydroxide 2 0.5 5 5 1 1
Water 35 245 20 15 22 22
Edge shape after etching B C C C Fig. 5 Fig. 6

B: Overhanging edge shape.
C: Reverse-tapered edge shape.

5 As described above, the etching composition of the present invention is
capable of simultaneously etching the films of a three-layered laminate film
comprising an uppermost amorphous transparent electrode film, an
intermediate Al or Al alloy reflective electrode film and a lowermost galvanic
corrosion-inhibiting film or a two-layered laminate film comprising an upper

10 amorphous transparent electrode film and a lower Al or Al alloy reflective
electrode film, such as IZO/Al/MoN and IZO/Al, so as to provide an edge having
a normal-tapered or stepwise shape in a single etching operation with its sole
use. By the use of the etching composition of the present invention, a
reflective/transmissive-type liquid crystal display is produced with a high

15 production efficiency.
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B: Overhangi ng edge shape. C. Reverse-tapered edge shape. 5 As descri bed
above, the etching conposition of the present invention is capable of
simul taneously etching the filnms of a three-layered lamnate film

conpri sing an uppernost anorphous transparent electrode film an.
internediate Al or Al alloy reflective electrode filmand a | ower nost

gal vanic eI AN TQo filmor a two-layered |lam nate film
conpri sing an upper 10 anorphous transparent electrode filmand a | ower Al

or Al alloy refl actiseet@ifghbRIRsitidTor utenaset- dichihd NalrédithyefEYAl . so as
to provide an edge having a nornal-tapered or stepw se shape in a single

et chi ng opgamihfie finh RotdpTiiAb&n wSernistaitorphd uaftri AEp Hlet el tFAPRITAL | ON

of the present invention, a reflective/transm ssive-type liquid crystal

di spl ay i s apredenaddisite Alarlodlloylieflectite @ldctrodef filing a@idcy lowerkdostVWHAT | S

CLAIMED IS: 1. An etching conposition for use in wet-etching a three-|ayered

| ami nat® f igalvamogormisivgn-arhibpiieg fibmt orearbw phayeretirlans patefilmaloeninisitg #n | m

an internediate Al or Al alloy reflective electrode filmand a | owernost 5

gal vani ¢ coppesiagmeipkiviulsitrangp drientetactdevitlnt apdraeldwerminat A1 4iloyn conpri si ng

an upper anorphous transparent electrode filmand a |lower Al or A alloy

refl ecti ve reflectiveoelectriods filsni shidetdiing composiian compuoising snmguenusqueous

sol ution containing 30 to 45% by wei ght of phosphoric acid, 15 to 35% by

wei ght of mphutien sent@ining 37 gtaﬁg% it Welghdfphospheric agihekfata #Rpedvnponent .

10 2. The etchjng corrposi_éi on accordin t& claim1l1, wherein the cation-

gener at i ng W8PbAERIT Al apR oTERNIC @41 apd @ GalioNsAe RYBENELPTRPRS e  gr oup
um. i

consl SN Of AMpILUTgn,. ST NS CoBLeX. ons . Sunl epar, amon um ons
fM-h?ir ﬁgf SE[ f&gﬁpgw%%éﬁ%gvc\%in%]otrien]the%érébtersr%tt ITgéjsthnepcra%go%ciserigct%dl f%(r)nr-nnt%teEd
group consisting of ammonium ion, ammine complex ions, quaternary
ammonium ions and alkali metal ions in the etching composition, and a
concentration thereof is 0.5 to 5% by weight.

15 3. A method of producing a laminated wiring structure which
comprises a step of wet-etching the three-layered film or the two-layered
laminate film as defined in claim 1 by a sole use of the etching composition as
defined in claim 1 or 2 in a single etching operation, thereby simultaneously
wet-etching the films of the three layered film or the two layered film so as to

20 make an edge of the laminate film into a normal-tapered or stepwise shape.

4. The method according to claim 3, wherein the galvanic
corrosion-inhibiting film is electrically connected directly to a crystalline
indium tin oxide.

5. The method according to claim 3 or 4, wherein the amorphous

25 transparent electrode is made of amorphous indium tin oxide or indium zinc
oxide.

6. The method according to any one of claims 3 to 5, wherein the
galvanic corrosion-inhibiting film comprises molybdenum or molybdenum

nitride.
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conprises a step of wet-etching the three-layered filmor the two-1|ayered
lam nate filmas defined in claiml1 by a sole use of the etching conposition
as defined in claiml or 2 in a single etching operation, thereby

sinmul taneously wet-etching the filnms of the three layered filmor the two

|l ayered film g0 asThemébhodadeodihgadaty ohe bféaiham 10ag, evherdimntient 0 a
normal -t apered or stepw se shape. 4. The nethod according to claimS3,
wher ei n thstalimevading tinceridefqrms ap yfesceat Admraf thy theeedpygred i cal |y connect ed

di reC“ylaﬁrﬁﬂaﬁemﬁ{%}l&kﬂé %hgvaﬂi@%rﬁdgt&sli-i%&gﬂln?co eé;lr efBthod according to

claim3 or erernt anor p nspar el ectrode i s nmade of

anor phousmolybdetum hitridexi de or i ndium zinc oxide. 6. The nethod according to
any one of claims 3 to 5, wherein the galvanic corrosion-inhibiting film
conprises nol ybdenum or nol ybdenum nitride. -18 7. The nethod according to

any one of cl ains ' : Lae. Lndi ' xi de forns an
undercoat fil ?111 of ?’R«éﬁ}eﬁl}og‘g& Fgﬁg@égraﬁlgcnq%ﬁ’ g}h%f%agﬁgi#ﬁ]gbgt%f\?ani C

cor r osi onf molyblerinngitfidé im Idoatpni% es highed. ybdenum ni tri de. 8. The net hod
according to claim6 or 7, wherein a nitrogen content of nolybdenumnitride
Is 10 atom % or higher. 9. Aliquid crystal display conprising a first

substrate inchudi ng uiﬁicfyﬁalHfs?fr%g{Eh@?higiﬁgﬁlfﬂﬁsﬁ@étﬁt@&ghﬂiﬁ Aanspar ent

el ectrode, a second substrate second transm ssive substrate on
whi ch a ¢wittrehimmigside vibstrateand aitraneparent elecirnda) hatdond sibdtratand a refl ecti ve

bet veen {IFGETE & 30U CppaT B h 8 o HEe Blich & suLiag 6VidRaRei n L he rof | ecti ve
el ect 1 odg,brfay@r fidhiafing AKRRA a lréMECAR Bleftrddd £#OFRPdsEH Bt lordepPEr MDST
anor phous transparent el ectrode film an internediate Al or A

and a liquid crystal layer interposed between the first substrate and the

second substrate,

wherein the reflective electrode is a three-layered laminate film comprising an

uppermost amorphous transparent electrode film, an intermediate Al or Al

alloy reflective electrode film and a lowermost galvanic corrosion-inhibiting

film or a two-layered laminate film comprising an upper amorphous

transparent electrode film and a lower Al or Al alloy reflective electrode film;

and an edge of the three-layered laminate film or the two-layered laminate

film is in a normal-tapered or stepwise shape, and wherein the

normal-tapered or stepwise edge of the three-layered laminate film or the

two-layered laminate film is formed by wet-etching the three -layered film or

the two-layered laminate film by a sole use of the etching composition as

defined in claim 1 or 2 in a single etching operation.

10. A method of producing a liquid crystal display comprising a first substrate
including a first transmissive substrate and a transparent electrode, a second substrate
including a second transmissive substrate on which a switching device, an
interlayer insulating film and a reflective electrode are disposed in this order,
and a liquid crystal layer interposed between the first substrate and the
second substrate,
wherein the reflective electrode is a three-layered laminate film comprising an

uppermost amorphous transparent electrode film, an intermediate Al or Al
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alloy reflective electrode filmand a | owernost gal vanic
corrosion-inhibiting filmor a two-layered |lamnate filmconprising an
upper anor phous transparent electrode filmand a lower A or A alloy
reflective electrode film and an edge of the three-layered lam nate film

or the t ol RREAM LBHIRHm drdlaolvdrhdhe Bal9eERbb ABRLAiAhg ST ePVi S shape,

and wherein the nornmal -tapered or stepw Se edge of the three-|ayered
| ami nat e fflinl anagwotlagered lamihaty film domprisingtas uppé¢mameapharsned by wet - et ching t he

three -1l agyere e -layered.lamnate.filmb sol e use of the
etchi ng dmc: elsfirads i erdfen ATioB e o Flisiite SoRAGHUREL ohi ng

oper at i thndlaﬁedée GTQh@ﬂﬁe@fanye@%ﬁinﬁﬁ fAnd 6rCtHé ﬂw&-la)&%ie@'laxﬁirﬁf@ ay conprising a
first substrate including a first transm ssive Substrate and a transparent

el ect r oddilmads sree porth A tipsradearestepwiss Slhdpfngné second tr ansni ssi ve substrate on

V\:hIChaS t chi,n nt er S Il ma Iectlve

el ect r ode” elr%ngregrb %&Pﬁre?ﬁfgtegwgg I;tgl g" I E?dé?‘g} galﬁl?ré |nterposed
bet ween tthe-lhyered laftiRaé fibh ¢ RRded by:wese&ﬁmg tﬁ@bﬁéerﬁ Sred \HHATRI N the
reflective electrode is a three-layered |lamnate film conprising an

upper nostthever-|jatiengd lamm@;fslmebua mleéswfdbe ¢ichimg camppsitien aedi ate Al or Al
-19 all oy ref4 cﬁllvel ?ct od # m and Iovverm)st gal vani c

corrosio fﬂﬁ B ?Wg O% frh?%flgg %59& ’@8 lam nate fil mconprising an
upper anorphous transparent electrode filmand a lower Al or A alloy

reflective electrode film _and an edge of the three-layered [amnate film
or the two-| ayldr ed A ashstiatedor display devires eompsisingl a wransmisiveor st epwi se shape,

and. wher oM AR AR SOl LR ST M fiFaldy oo ayer o

| am nat e ered 1amn by wet-etching the
t hr ee- | ayrefleutivt ieleoirode drbdisposed inyigs egtek,am nate filmby a sole use of the

et chi ng corrp05|t|on as defined inclaiml or 2 in a single etching

oper at i orvherain the reflpetiveplectnods ish thiedpyeted |aminate Sl cOBIPHEING 80y ansm ssi ve

substrat g, a0 Yt GHofhSH! fERHAAnCRY e R, M hfirhdkle APGHARLI NG film and a

alloy reflective electrode film and a lowermost galvanic corrosion-inhibiting

film or a two-layered laminate film comprising an upper amorphous

transparent electrode film and a lower Al or Al alloy reflective electrode film;

and an edge of the three-layered laminate film or the two-layered laminate

film is in a normal-tapered or stepwise shape, and

wherein the normal-tapered or stepwise edge of the three-layered laminate film or the
two-layered laminate film is formed by wet-etching the three-layered film or

the two-layered laminate film by a sole use of the etching composition as

defined in claim 1 or 2 in a single etching operation.

12. A method of producing a substrate for display devices comprising a
transmissive substrate on which a switching device, an interlayer insulating film and a
reflective electrode are disposed in this order,
wherein the reflective electrode is a three-layered laminate film comprising an
uppermost amorphous transparent electrode film, an intermediate Al or Al
alloy reflective electrode film and a lowermost galvanic corrosion —inhibiting
film or a two-layered laminate film comprising an upper amorphous
transparent electrode film and a lower Al or Al alloy reflective electrode film;

and an edge of the three-layered laminate film or the two-layered laminate
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reflective electrode are disposed in this order, wherein the reflective
electrode is a three-layered lamnate filmconprising an uppernost

anor phous transparent electrode film an internmediate Al or Al alloy
reflective electrode filmand a | owernost gal vani c corrosion-inhibiting
filmor ﬁlrh‘i@ih'a%hﬁﬂta#;éﬂ%%@%ﬁp@vﬁée@h&ﬁéﬁ%d sing an upper anor phous
transparent electrode Tilmand a lower Al or Al alloy reflective el ectrode
film amdewin bdgerndl-tapared hr depwiay edgebfitbgrihrestleydred aminatefdm qush¢ ayer ed
lam nate, filmi,s in ar -t apered qr,.st | Se ;sha and..wherein the
nor mai - ¢ Syeiadedter ek ML SThghll Febnie bGE RERR R W4T I o [he
two- | ay ekwslidyaredN@hmald filf bpa kolei®e obthe eRhingldohipogitiohest hree-1 ayered fil m or
the two-|ayered |am nate filmby a sole use of the etching conposition as
defi ned idﬁglllteldanﬁialmdror? ing enge Aghweepentiag operation. 12. A nethod of
produci ng a substrate for display devices conprising a transm ssive
substrate on which a switching device, an interlayer insulating filmand a
reflective electrode are disposed in this order, wherein the reflective

el ectrode is a three-layered lamnate filmconprising an uppernost

anor phous transparent electrode film an internediate Al or Al alloy
reflective electrode filmand a | owernost gal vanic corrosion -inhibiting
filmor a two-layered laminate filmconprising an upper anorphous
transparent electrode filmand a lower Al or Al alloy reflective el ectrode
film and an edge of the three-layered |lamnate filmor the two-|ayered
lam nate -20 filmis in a normal -tapered or stepw se shape, and wherein the
normal -t apered or stepwi se edge of the three-layered lam nate filmor the
two-l ayered lamnate filmis formed by wet-etching the three-layered filmor
the two-layered laminate filmby a sole use of the etching conposition as
defined in claiml or 2 in a single etching operation. -21
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