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

”Semﬁdﬁ@n‘é?’é‘“% ﬁ“%‘g?f PR ANERAT R SLREIRyBNG
I?%F re ect ive tm]tr)nﬁséllqye ypew% %E/Qﬁéﬂ% LAMINATED

di spl ays, which comyiRESGaSPLOcesSREl etchi ng a
lam nated filmincluding a reflective electrode film
to produce a reflective/transm ssive substrate. The
present invention also relates to an etching
BACKGROUND OF THE INVENTION et ching the |aninated
filmincluding the reflective electrode film 15
Fibkkof th Iroverdfori he Prior Art's Active matrix-type
(AMtype) liquid crystal displays (LCDs), in which )
t r ansBieer presepit tevertiec telatestom dethbd fFhQorimid g wismimated
oxide), 1ZO (indiumzinc oxide), etc. which are
Wmnaa@@dtmw tuseasagnsigngl wisingufdiquad erystal disiplays, leye., and
TFT (thin filmtransi storf.l have now cone to dom nate
moxe paetiquipelyhealatesctost methed, é@rrformngavbghbm@mhie |lmmated
and hi gh displ ay perforrrance By a techni que

wirng sadichire iox raflagtive/ Bﬁn@wﬁw’ﬁm? Hawid @ts@tal @salagw which
oS o SRS P IR 55 arttig i

pleve t her e

fufff GG *ﬁea%ﬁ%fﬂe&tlfvs Ik RS skt | Ghe hesgnppivention
al%cgfkﬁﬂ C e ghqﬁé 5594&%&&6& @5@1@7‘:\?39&18; le?cﬁ:h'né%h& XRfinated
ﬁlh?fﬂ&ﬁ&in\ge{}{é?efﬁ%h% eY&tioRenlnh aui d crystal displays

have been extensiv ?y %e el oped in place of

Dédsepiptionssf thr PyibeArtfiui d crystal displays which
usual Iy require backlights. The reflective |ayer of the

ref | eudtiveembayie-type (Ad- w@tlﬁ:}mdlcspétayalspaaf@qﬁ:m)‘ iAlwhich
or Ag. However, since Ag easily diffuses into an Si
trémgn&pgxed&ﬂec&tm@srmade b£ ITaKéndifue timasuitie)) JZOyindium zinc
the manuf acture of sem conductors. Therefore, Al is
i), ekcdathiclseel abergedenanatsx onl a ghisg substiiaté asedriven by
and react wth an Si layer and excellent in process
T gt@épt flas teanspstay), baypiney earepse doaxinate in the LCDs because of

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 lafge 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
liquid crystal displays and reﬂet:tive/tran.smissive-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 Al or Ag. However, since Ag easily diffuses into an Si layer, a great care
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However, in the reflective/ transm ssive-type |liquid
crystal displays, since the 5 el ectrode on the col or
filter side is nmade of I TO and the transm ssive portion
is made of ITO and a reflective portion is nmade of Al,
displaying defects such as flicker result because of

e LI LEE SACRah MR LSRR LRk DS %&%{&%@ feloys

Ion an I've por rm na e Such

B APl e
wiAVA S ?ay%rrﬂr}]@éxé@@feklt il %ée%g &Qﬁ?éll%ﬁits éi{chha{beet;cﬂglé br&Perties.

whi ch forns transm S|ve fon to t Al

Hbﬁfalv&ctlh\tﬁe gl A6t A BranshiTkdiVe Sypd Q‘f‘q cﬂrsléﬂdl%ﬁﬁys, slrite the

the reflective/transm ssive- type liquidcrysta

eldétzpd@pn the ol filgepsidélis heidcsft ITME agldahiertafsthidsive pdfdion is
films for a transmi ssive portion and a signal i nput

mhde of 70 and aarfléctive pbedon veneldea{rAdddispldyingrdeféqs sadh as
on the same 15 substrate. If the A reflective
flieker resade bécdunel of thatdifferarteiintvwork fincéions lnfiphe byansmissive
phot ol i t hographi ¢ process using an al kal i ne devel oper,
parbion N@l thane.&anem porglosct Moddithinate sndhdheplaying defects, it has
reflective electrode filmare corroded by a battery
eenf propoged te daminatera Banspyrant conductve matgriad @yph@ﬁ ITO and

o
S AT RGP i e RO, SR

St r udgLte TeestvplratonEenietoBE0)a e bR RS tnguding an
Ah%?‘l%’&t%%l?éti]&gévﬁl&' i’ﬂ)gﬂg}] 43¢ Arﬁpﬁﬁtﬁsﬁég pPlletllon and a %ignal

successli ve td an e resu s can

in xﬁﬁ%%d’%ﬁ?ﬂl}@ﬂe%‘we cfPoHS‘ﬁlﬁ:'saﬁao%ﬂ grbrpf;he.same

hOS oric acl nitric acl aceti c acl

sdb%@fa@;@y eNARI ADELfldcbioe RMdtBSdY filin §f Rhﬂ%rﬂéd il £&lve¥eshape by

el ectrode filmw thout increasing the nunber of "steps

a PHREtalRHB i Hib P roc@sy anring 8815 A deMoF@ﬁ ¢hé PO eB@¥parent
the reflective-type liquid crystal displays require a

eledtrede lidyiexredl tlé Alieéflectivefelectzodp il mrirecdoerideddsy a battéry

filmA filnfgalvanic 2 V corrosion-inhibiting netal
effeict fgalivanix ceerosion) toa reduchthe pragrectich gieldct ure can be

photol it hogr aphically etched with a sjingle etching

conpc?Bq avaid the ealeanigicerrosinay, dhexmhatambeqs poamaspd e terhnique

stal displays ¢an be significantl
in wh1c o%‘e formgng gn A¥l ﬁectlve electrode fi CI iy lm 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 successi‘}ely
formed and the resultant two films can be simultaneously etched with a mixed
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 electrode film/Al ﬁlmlgalvarﬁc
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simplified. 5 The edge shape of the three-|ayered -
structure may have an influence on the production
yield in the subsequent steps. For exanple, if the edge
is in a shape in which one or both of the transparent
el ectrode filmand the Al f|In1 outwardly project

o??é(s‘wﬂ' 1I1ﬂﬁn£iﬁg\i?&a‘i A 6Bl Etc i El'l ﬁ%?éd V\#rluﬁ%ure can

reverse IS 1n a

b({)gﬁofogﬁﬁﬁgﬂ&q{%alﬂm@ gl\r?g g& gaj %Tg% ?&h%%ﬁig@él f)]cﬁlsa single

oﬂb%%hd tHe PF RO OF IREHANSyétae diRYs Eahlx BL IsSedifikhfifly

off to formfine dusts durlng a step for stripping a
sifglifidd.pattern renmai ning after etching or a cleaning
step, thereby causing defects such as short circuit.

Nanel|Phe tége eBgee oDihd tiareblapered dyaéttdle imdyhate an influence
transparent electrode film Al filmgalvanic 15

orc thie peoductionhyileld imtheetlsdequiehtrstdfpiser Fetr elkantple sif the edge 1s in
required to be in a normal-tapered or stepw se shape .

a shaphim whitke oAb of iboth of thevtradispapentj dectsodd &jmnand bee Al film
transparent electrode film and the galvanic

Oﬁwdgv projeetnbeyiomidnide gadvanicidorrasion iehibiting mastet fitm (reverse
beyond the Al film _As described bel ow, however, it _is

tapééla oF ¢he ledegiis in ashapedn wikish thateansnarant elechiodg fdan

e the 0 edge. of .t hree-| ayere tructur
oquaa E heryestsdeyen eth@&\l ngi%fﬁm’ég el sn%u%p%r

paralp nRERCRhe DRxorn, B Rt ek i B g 53 ARG s @?ﬁté
dlﬁg%g gs%ﬁrfhx% ﬁpquﬁqnﬁegs?saeéét% C' d &gn[lﬁg g?%?@t&ging or a

cléez){(]lt‘fllr gdétPg %ﬂsfré) g'Haetfgéts Eb?ﬁgﬁﬁ l’f‘lnltt Nsamely, the edge

of 'tAE&BTé @Y&)Fe%@d fﬁlhiJSE Hﬁﬁsbé‘x‘e@lt%'ﬁ@ctfﬁ&é“ﬁimﬂﬂﬁﬁﬁhﬂ%aﬁfanic
stepw se ‘shape wth known etching conpositions. For

co@i‘@ﬁi&h@nh}b?tlﬁglﬁé@i Fhm Sitecbabesg idﬁﬁefﬂié@tmb@m af an

Al or Al-based netal filmwth an etc conposi tion

noroiglF iapengd ph esdpPvoise ghape Gn whith ithe Ad Iﬂlm angiwLrdde pdojects
and water in a volune ratio of 16:2-8:2:1. However,

bepbad thettira nspdrent edettaddeutim nadaheqgdl vame garmsion-inhibiting
el ectrode film (for exanple, 1ZQ/reflective el ectrode
metaldiled ontwerdsmirejects beyprd tre Al Bhny oéisolesmh;e@ibtelqvg
film(for exanple f])CIS etched with the propose
h‘é’t’%‘fﬁl’ntj ig daghoyrelly ditficnlt fosthe conventionaliteghmiaues r‘iﬁ) make the
v et ched because of a | ar cont %nt of
F;ﬁ;@rtige%&qy@rg strpctuye,mnty F‘}B% mormal-tapered or stepwise shape
in a single etching operation using a single etching composition.

It 1s 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
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
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5 transparent el ectrode |ayer undesirably remains to
overhang the |lower reflective electrode film JP

9- 127555A proposes an etching conposition of a m xed
aci d conprising phosphoric acid, nitric acid and acetic
acid, with acetic acid being the major conponent.

r ' { t f sphotd aclid, a
e REF B e R AR RS, LAIPRIRE R o &t Lo
t .ot chi . it i iES- :
eiiple, ADy ¢y BRRARFaL S TR TR UL SRR, MIEFicdhtched with
i Y .
R RAPALA Ry ORLASRLLY W L0 DEABAE LA, el
etCh&g beoslesel df 03k BAtéht d}gmoeﬁh@ﬂe aRfd & tHdiGhei dfpern @
singl e etching operation. Since phosphoric acid,
trahéparend @lébtadld REet udasirdblyesdsinis 8 loyelliyeg tReldwawn
etching properties, 15 etching conpositions having a -
refleotipbeldctraiei filla oNGB -1 2T555A prefrees hhanckagcondbogition of a
nitric acid concentration and an acetic acid
momtcand campomsing piwgphgriamcidaagtric aadi ahd acatanscidf woth acetic
hi gher than each of a phosphoric acid concentration
acagh gei;ngﬂ:her majacianponaent Beweverasimeadhe pontents of phesphoric
descri bed above. If the nitric acid concentration is
adid gndrmithgackhwhicdi cantzilye dpletehingadiandNlo are low, the
concentration and the acetic acid concentration, the
Pr@B@@‘{;\F IR comPasisioaranwirasqelong ¢ chmng fmeer skhargfeeethe

O
of shnsipt phehie TR Fens e PAr Fnalhdtiptit,
coBfMEFATUAR b & e bl opefatiofiy SR pRRric acid,
niitﬁf gcqugn? LRPUE SBidFe SRQQEiw#I'Ha@Q%BSQ SR %@c}m‘lﬁtprop erties,

sel ectively etching the overhangi ng transpare

etEhi®G! dREiSoditibAb Wablihfa lphaspHoMb iaeld &ﬁl%@nﬁ%ttio_%% Kighel tRAf each

Mo such ‘as an aqueous “solution of oxalic acid.

of HoRYiRfacid béicentiEiitwentnal sasasadieonedieatioh of aving an
etching steps and etchi ng apparatuses and i s not

acstictaghl eondentr®tiowhighee. thapredhodfiophefphoriccady cofsentration
described above, the conventional etching conpositions
amgl @ miehgd ehceotriationfare mitghiefegrédas daseribéd abowod. If the
M/ A, M/AL/ M, etc. so as to make the 5 edge into
nittie agidegnricentratiomisirtighen pear gaehapthe phesphuiriq agidnt
metals, for
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 transpareht
electrode film outwardly projects beyond the lower films, i.e., an overhang
shape. In this case, it is possible to make the edge into the stepwise or
normal-tapered shape by selectively etching the overhanging transpareht
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
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exanple, Al and Mo are | am nated, the galvanic
corrosion occurs during the wet-etching because of the
di fference of inherent el ectronegativity between the
netals, while the degree of the gal vanic corrosion
varies dependi ng upon the kinds of netals mhich form

eelfng SERRANE o iEs abBIitpes fod 2 pf) SoteRSle Raviem ot the
,g,ﬁlughgﬁletﬁqgg 2 the prior art documsn_ts onl_y t he

alvani c corrosion between the netals is consi dered.
Howev ' ' o £ i ¢4 Ll
7 et debcHERP Bbe, hE dbiifer RN Eipp andiftihs Bk therely
eff@ghni ﬁ@buﬂﬁﬁ@llﬁﬁﬁnm fimabEMPAL ME/AAA8 e ticNsd BE to make the

prior art should be considered. 15 JP 2003-013261A
edgRaigie $hé RedpiMab Ar )/ 1AbeMA SledpdlatWhbhdiffeshtiBetals, for

etched so as to nake the edge into a good
exzonpikl Al apdrd saedpmihytatl) the gabimic sedrosioarnceary dufingthe
phosphoric acid (50 to 80% by weight), nitric acid (0.5
webetchifg becaesegblt the diffgaence dfanHefdhteleéctrdfdgaijvitebgiwden the
and cation (0.1 to 10% by weight). However, the
mdtdenwhiledbsaldgres of\thédgakyanboearredien ancisisgpenddtg upon the
lamnate filnms including the transparent electrode film
kindg of spefiade whiek form ghe IwinateHdmsal Nawoelye i the etghing
between the transparent el ectrode filmand {he ngtal
cogRgsIgenadingste etstym‘m é&lﬂfPEnP fexiaendiseloged ixy ghe prior

o e SRS oSl sierd
HORPREE thared lﬂgé%ﬂlf?%e%&ﬁplﬂ“ﬁ?%agﬁf@%ﬁ@?melectmde
ﬁ%@ﬁ?ﬁ%ﬂs{%q ot rg({r?c lﬁélgﬁief)ﬁgn? ﬂmﬁ%r‘gn %ra{ﬂ%lq'\lagge% in the
plllg,}/\g gq% Vc%?;'sﬁié%@ rosi on- i nh| biting film or ab

ayere

am nat e | | m conprising an upper anor phous

t r an%ﬂl’iQGOB 018288 iArtedehdd {HntavIe/ A JraviB/AIA0 Q8 mtha & ﬁﬁﬁ can be
reflective electrode filmso as to provide an edge of

etdh@® 06l a8ab ¥Bhké e e Bitod g60M BeriBARRGdrbd 8hap8Plyean aqueous
etching operation with its sole use. A second object o

sol woprcontaihingphasplorid acitld56 tp18O% He V\aelgbt)hnrtrmfamd (0.5 to
producing a lam nated wring structure which conprises

10% byt weightt), efrganicontd Y0 .deo-16% by weight amd eation (0.1 to 10% by
two-] ayered lanminate filmwith the _etching conpositi on

weighsk tHOYYﬁWB dbe documgat deseribpioaothongabontiphe ewhing of

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

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, ah intermediate Al or Al alloy reflective

electrode film and a lowermost galvanic corrosion-inhibiting film or a
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stepwi se shape. Hereinafter, the Al or Al alloy
reflective electrode filmmay be referred to nerely as
the Al reflective electrode film 10 As a result of
extensive research in view of solving the problens in ~
the above prior arts, the inventors have found that an

t"‘é;\(%os phor ﬁgﬁg@%@ﬂﬁ@%m%ﬁ/g B a%\%éﬁs 19‘11 ﬁghsﬁérent

clBEH3AL ‘iilﬁ?hﬂd%hnﬂw%r‘?ﬁtdrt 0%e %@ém 1th S0 as to

capabl e of ing t ree” or tvvo 'ayere am nate .

phdvide 88 el df p HErRA- @éiﬂe@e%r @t@%@e @ﬂﬁg@lmtaaﬁﬁgfedetchmg

15 or stepw se Shape in a single etching operation wt

opdratidml withSies sdldeuder esﬂﬁﬁconﬂ iof ih& pSedt@RAnvention is to
acconpl i shed on the basis of this finding. Thus, the

pravede atme thehdf prodmemg aleanamtetlatmmg steuptifretwhith comprises a
conpri sing an aqueous sol ution containing 30 to 45% by-

stepioflefficabnplyosghetching tlsé thretorttova3Edtebyd Wanghdtedilm with the
nitric acid, an organic acid and a 20 cation-

etgbing ennpgsidmmpenante pihedpassege of avenod moroialr tapered or
provides a nethod of producing a lamnated wirin

stepwiee shapehi Haredoafer.dbs A artAdpaligy wélec@wemlmr@s?e film may be

t hr ee- Iayer%d | am nat e fllmcon‘grrlsn ng an upper nost
&

refprgedHogrerels s gheatrefleridve plegbrodelfiman i nt ermedl at e
Fower A2 SuMA RRICRSYP SEIAER i P PAEOF TH a4 PEoblems in the
Al R RFE, LA A Eprhdhs FORRY i e RCialptiop cgptaining
OA%% %Ihlyolé’y Wi %ﬁ?{uf %nosﬁ)nlh%gltcraoc?c?fgiﬂ Ur%l@’%bﬁr #2} t ?ﬁgﬁﬁc L8R, an

BSR4 e

mtt!%eo 1 2F8raatignfihhee ﬁIH:L%OQis tequﬁaidet@xpea?ﬂ oPh gob&RiWrifal-tapered

shape. The present invention still fur provi des a
orSétepivisd Shapé ilasdhaly eteleMigterhtivh Meth lm% doddnugét elhe present

W ring structure produced by the above nethod 5 as a
invehtienthascbead e stdomislisired o thabasiy of shisdhsdingy

i ncludi ng the substrate for display devices, and

pr oduEhuigrthegitesest ilhenéwi BRvidesRESERhIPTE ChmPpsiTida

DRAWNGS Fig. | is a plan view show ng a_pixel of a
cqnmlrlemg R AQUgABFEEldition confpming GO) m(ﬂ%%{ byryeight of phosphoric

| ay according to_the present inventian.
ac1d f 3 tdo 35% by weight of mtrlc%m an organic acid and a

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
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
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Fig. 2 is a cross-sectional view taken along the line -
A-A of Fig. 1. Figs. 3a to 3d are cross-sectional
vi ews showi ng the production steps of the reflective
el ectrode of Fig. 2. Fig. 4 is a cross-sectional view
schematically showi ng the edge of 15 lamnate film
. 5t { ai
ﬁPﬁYﬁEEeQ 5 Ra1 B S0 WRTo0HaRE o5 SR i3 12RRHREC Al Mo o
I edge of lamnate film
mg% talin @Ho&s%étél%vtgﬁ anple 5. Fig. 6 is a cross
sect i PRalpr¥iaW inGbRABA ¢l Mtﬁa%d%gdés%sﬁﬁg%a% forafsplay

lam nate fil mobtained in Conparative Exanple
dRREFHIRRER gHYR AR Owird b SH‘\MEBE@ phhdie dayctiddbove method
conposition of the present invention is an aqueous
asalrefleetive elécaiodend Liyudd physthCdaplay intlading thel shbs@hte for
organic acid and a 25 cation - generating conponent.
dishycdeaesd, raatd prodefctiphaaptimidschaedad. i n t he et chi ng
conposition is 30 to 45% by weight and preferably 30 to
40% by wei ght. The phosphoric acid contributes mainly
to etching the Al reflective electrode film If the
BE&EE‘@HES&IQMBTE)N&EQ@&DBAMMGSS | ess than 30% by
wei ght, the etch rate of the Al reflectlve el ectrode
i | i igedofesplagyiew showings pyekaba soflectyvs/tnansmiprve-type
%@h ratecf)f the AI .eflective electrode film becomes .
lig X 1R tP She presqnddaventan. 30% by wei ght

£ Efm-eﬁlg ?ﬁé'%g%régg/%%ow% thkfo aling the BRe &t Bie 1
5
: 2ﬁemgscg%@g@?&%ﬁ&%é@%%{%%@%émﬁ%'“ {iipignsteps o
th%q'emcﬂgﬁ/"eﬁ’%( TQe nitric acid contributes nainly
g

to etc ava IC corrosion- inhibiting film

mai nl ygmadg 0 lfewt I i
T Yl oo o MBARNEAL) i S

lagEin% 86 FilmCIR4 ¥idgl 0 fodd RbtthAl-tihelrbd 6t BEGRMRE shaye obfcamed in
exceedi ng 35% by weight, 10 the etch rate of the
Egaiypded t—T0rrosi on- inhibiting filmbecones too high.
Thus, concentrations |ess than 15% by wei ght and
excedilign§ 18506109s weitiintal anew schematicalplsbhowing the rilgg of
the edge into the nornal -tapered or stepw se shape.
laminate film obtained in Comparative Example 5.

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

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
cation-generating component. The concentration of phosphorie 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



10

15

20

25

Exanpl es of the organic acid include nonocarboxylic
acids such as acetic acid, propionic acid and butyric
aci d; dicarboxylic acids such as oxalic 15 acid,

mal onic acid, succinic acid, glutaric acid, adipic
acid, pinelic acid, maleic acid, fumaric acid and

aCI}rg{a{Me&w fhite bF rﬁ@zyrpgééﬁ%ag@ggag%gﬁ& Ttﬁﬂgacbﬁewol) Hikh.

oxynonocar box Foxyacetl c

TRES, doonc@ﬁrfaﬁoﬁelgs@ﬂrm@d)% welgtlﬁcaxfa eﬂ?é)ééhi—‘é‘&?%% W%lght

acids such as malic acid and tartaric acid

ar@xydt dvd eatie iyt fdinﬁﬁgd:hese'd%ﬁ it Se ﬁbﬁnﬁptﬁ)eré‘ﬂ‘ @r stepwise
anmi nocar boxylic acids such as 20 aspartic acid an

sigipet ami ¢ acid, with the organic acids having a snaller
nunber of carbon atons being preferred because organic
aci dsThavomeraraticg ef nithiecrdred iwthaetolEngicempasition is 15 to 35%
degraded by the oxidation due to nitric acid, the :
byowgagh t; paeiedsbly20 tig3@%stly weightboThatrotmc heidepntoibartes mainly
preferred, and acetic acid which is generally used as
maetebmgaﬂmwgalﬂrenlmm‘ma:gnmhmeng|ﬁ1msrrtaenbgm@de|0lf Mg, ete. If
nor e preferred because of its easily availability. The
theregasertragion ofnitie acidvgilass than 1ayuaweighie the etch rate of the

ARG PR o ERRERT b L P o

theGER e b ﬁw‘”#‘i‘%ﬁﬁicsw e SRR Hiy beanes tegibighy Thus,

onf:enfr IR 0 S R o
1e tf@lb}gé'r&n%qme%@@Xn%f@ﬁofﬂal\%a&)\g{e r%\g v?fse Shape.

€es O he cati on- genera ng co

' “C| %xﬁm}ﬁeu@nﬁﬁhg{ %&;tl‘,l gném%&%cﬁ%éﬁlﬁz%ﬁdﬁuch as

tetranet e 5 tetraet anmoni um

ac@yférma,gﬁo@mlb AR 'buh;znmerd@nyﬁrw@h@maﬁlsueh as oxalic
hydr oxi de; salts of alkalit nmetal such as sodi um and

adid! wadonivlackl, i sudéinic€acidnphaarie wehd, aslipit duyd apiimdlic acid, maleic
di net hyl am ne, trinethylam ne, ethylam ne,
aciiet fuyh arit me1d and iphthyhaatide tricqrbomyliamicids, such as trimellitic acid;
di propyl am ne, tripropylam ne, butylam ne,
OXd’mmnqdaahﬂ)xnehcamdds shch b Ayidrexyacatik aiotl, lactné acid and halieylic
10 nonget hanol am ne, di et hangl am ne and
aciql; eprhaernbery e acidsispshiasenalip @mdaand darparierasidani ne,
|.ene e, .trinmethylepedi am ne an
ORI AHRER 3! ar&gq Sthas citrig aeyﬂr%nél %wwerg%wca%cﬂs such as
as%%r{l(c)la%id Bha g?u£ mic acfi) %1' %Ieno?:ggplgc acids ha avmg 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 1s generally used as a component for etching compositions being stall
more preferred because of its easily availability. The organic actd 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
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In the etching conposition, the cation-generating
conponent generates 15 cations such as ammoni um i on,
amm ne conpl ex ions, quaternary ammoni um ions and
al kali metal ions. Since the netal ions after use
i kely causes pollution and the organic conmpounds such
v ?@ﬁ@ﬂ%@&mﬁ%QSﬁM‘fﬁegnﬁ %]151302 8Eh8% E?%m?ht 1n view
cation- generating corrponent S enerate danmont-um
of Wifer SFERtNe conpl ex ions and quaternary anmoni um i ons
are preferred. It is 20 preferred that the
cat i ORxaRPRERS THe GAMRPE&NMraltihgteondpdneitlabhAed mmonia;
generating such kinds of cations in view of the safe
qRdtepaaty hfimohiweh ¢hlts Gueh Hastriandthyldntdtiuanhydroxide,
generating conponent is used for controlling the ratio
tetfaethytdm s nbhy dwwaidd hArd Ariniethly @t hwdrosl ety ackembink v
and the galvanic corrosion-inhibiting film The
hytrvende; exd | tsatfi adkali meetat euch as sbdnmainel pitashian®aligveic
gal vanic corrosion- inhibiting filmto prevent the
amiaeshsuh a$ matbylaopae, dimethsflasingvioimethytlaodse f ¢ thylamane,
transparent electrode film The concentration  of the

I@thlaﬁnl@@némarhyﬁ@me@%wﬁ@ma@mémr@eyraamrwr évemwlgmme
ﬁﬁﬁé@ﬂ%@ﬂ%mns D ey mnin @ LKk A iise § s'qc

mﬁﬁfag ilahRhe el %@%@2&? ?bﬁ%argﬂ%?ﬁarragshm amippgsuch as

et%gneelreafil.aﬁﬂén%ﬁgr At E AR A g anf™ ' e

tebHBETRAL A ‘é‘tec%ﬂ%%?&& pfidhéOpidaL E?*‘Q’P L Rz

p)‘ﬁf)hﬁﬁ{é Xﬁd%ﬁﬁl{oﬁ% filmand transparent el ectrode
to overhang. 5 If exceeding 10% by wei ght, the

et ch It efchihe caapysifion, €Ré ERELR EehB it Loy oﬁbhﬂgenerabes
becones unduly Tow to make the etchi ng difficu

catiir®y swodnNia€ Anméniinde ied, cithAgne eompdex iona, qﬁate&&ary ammonium
dependi ng upon the material of the lamnate filmto be

108t caredabmadi peedlaoabl ySiietthe40864d) yonsaftghuise hilkelfheauses
transparent electrode filmconstituting the |amnate
pdliution endetheatrghnit compourids sabhamgyminesnosythodeesmpsned by
present invention is not particularly limted as |ong
nygiciacid.sthemstiomogenerata g ompqnenta yiieh ganerainGmmoenpim on,
(a-1TO anld 1.ZO., The Al reflective, el ectrode frjl@ G‘éﬁ
aw&h‘@eaow eyiong agg m%erwamapenya 1985 B¢ EEEELT Tt is
prerfgrrpe Gt It (le %aHSH-egre%LHnHé %gmfp%;wgg Is 3 S8t 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
lower galvanic corrosion-inhibiting film to prevent the overhang of the upper
Al reflective electrode film and transpafent electrode film. The concentration
of the cation-generating component effective for preventing the overhanging 1s
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
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15 reflective electrode filnms. The gal vanic
corrosion-inhibiting filmis made of nol ybdenum (M),
nol ybdenum nitride (MoN), etc. Exanples of the |am nate
films (uppernost filminternmediate filmlowernost film
to be etched include a-ITOA /M , a-1TQO Al MoN,

couﬁ%%éigps%?g%b%@é}ié 2 i'r&; %lgcf P.)ﬂ/;r{é:g zynczgglt Efﬁ%oéoﬁggntration of the
caltﬁm%%ﬁ&aﬁ'ﬂr%ﬁdbl Iﬂlﬂitqg 18554 ﬁ%?%ﬁ wteﬁ%ht, the lowErmost layer

corr on-1 ng frimnmade o over et chi ng

(etvalniOEsitbsioRembItinn AiPishRId AL PLIARY BollRe Bhipper

and the crystalline the Al " reflective

lagbrClA1adetiivéneicet:didedilind ¥nansadabht ERkrode FWIRBCIaS erhang.

to the crystalline ITOfilm the corrosion due to the
Ifbatdctlivg a0beby wedght,ahe@taoraRsifahp galvaniecerosidieinigbiting
the transparent electrode filmand the Al reflective
filed betomeeuhidby 1o t@ makentheartebirgbdifculther ef ore, in
case of electrically connecting a crystalline 1TO
underBuawatér eontent pfthe etichingdorhposition waamésdeperfdihgupon
to have a structure of a-ITO A/MN_ or |ZQ Al /MN,
theteatarialiafithedaminate Blmitp beloficked ang preferablyn30 to 40% by
depositing Mo under Ar gas flow containing N2 gas. As
weighésult of examining the rel ationship -10 between the

B SO ot B o T 000 e e
oL 8 e B S5 AT hegh ALRhARSe arictars
DR TR o PR A gm0
PR IROP o 1 M R 35 b ey
Ty Ly AR o A0 e s
reBée08 2 bkOrddl 125 5 SPH ghlvahdb&ie6ddn dnhibiting 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-1TO/Al/Mo, a-1TO/AVMoN, IZ0/Al/Mo and IZO/Al/MoN. If a crystalline ITO
undercoat film is electrically connected to the laminate film including a
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 is 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
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 _IZOIAI/N.[ON.

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

..10..
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61351058027. 2 71351359533. 3 Shape of edge reverse taper
reverse taper insufficient normal taper normal taper
normal taper normal taper nornal taper Lam nate

films: 1ZO Al/MoN crystalline I TO Etching conposition
% by wei ght): phosphoric acid/nitric aC|d/acet|c

(%
be?%é%’g%%ﬁi%@w pigih & MENA e ge bt Egeiﬁwd
lafERR P 1o é%el}"*ou&ods@% R?hf?@aﬁgg%e%?eé %Ec S
h%rhs% %ttrAE%&’ggnée%t {Srge‘fgfa%i 9%, t?olﬁ‘.ﬁ% t@‘éﬁ}%ﬁémﬁmg to

|ncet

mhkERhESA9HG L] £ 8& nY}Hn% gﬁér%ﬁat 3 el tI‘h%%‘i‘a&S’r‘ﬂ% ?E bg,@ween

nitrogen- cont e excee % I'S not

thiehi¥#dp¥nUonket 6F M@Nﬁlrﬁrhndeﬁ'fé SHARJECOF: edE@eaﬂ’:@ﬂ Achshtd

between the nitrogen content and the shape of edge
shoAsinlTabld y. vari es dependi ng upon the etching
conditions. The results 20 obtained by |aboratory
experinments using a sinple shower-type etching .
apparatus are shown in the,gzﬂﬂove table. If the shower
etching is conducted by u S]an i ndustri al product| on

a@@ﬁfl%%méc&?(ﬁgloﬁgr n@t&f;]% rclglf]tlé(g%eiﬂr 3k Cpe ol?élc}ge
t ha cause e a nol ybdi ¢ aC|d

tom°/
r ematHT R egsctmlhq sitéhs o EERS% v a_hi gh

1pr esslife of shower. The n+trogen @Ont eneverse tapasur ed

oby amgsiger spegtroscopay’ SAMG707 1 avalekariettalpeem

gPer ki fpdsl mer Ingg S In adg tion tl@ § he ;Lbh ARG Y R6AHa] taper
Iam nfg§ films régntloned%bove t? 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 ITO
Etching composition (% by weight): phosphoric acid/nitric acid/acetic
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 1s
reversely tapered to possibly reduce the production yield. A good
normal-tapered edge is achieved at a content of 10 atom % or more. Siﬁce 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 éhape of
edge considerably varies depending upon the etching conditions. The results
obtained by laboratory experiments using a simple shower-type etching
apparatus are shown in the above table. If the shower etching is cbnducted

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

.11.
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films of two-layered lamnate filmcan be collectively
etched to have an edge of nornal-tapered or stepw se
shape by the sole use of the etching conposition of
the invention in a single etching operation. Exanples .
of the two-layered lamnate filnms (upper filnllower
- fi s ; :
ofdol o BRSR £ ARF ML BN (B8 20 ol 2. because
th¥ clthe 6 BOS e oG rotRE ARt PLARRE T 1Epfla b high
prasddid oW 4D Ahe iR coh&RtNPR% Pﬂas‘ﬁ@d %gda.lﬂku@@ N.
Since the problem nentioned above [1kely octurs, It is

spl@r:ﬁ"f)@éd]ﬁd'scmmbeabéﬂﬂabl@%ﬁ@eﬂk@ﬂimﬁé Trel mto have a
structure of a-ITOMN , 1ZO MN or Al/MN in case of

15 ellacdddiciahl tp therthesd-1ay@rad tamsiate! filaes mbQtionddr{aae, the
filmto the lamnate film The wet-etching using the
fleschll tvgo-tayrared ilhimina tef filiuh ean heanllectivily etclied teHaoptan edge of
preferably in a range of roomtenperature to 70C. The
nogrnali tagered op etepvuse shaps bivtthblsplesesecef B dtiching eemposition of
above range while taking the kinds of lam nate filns
thegngentipghnd, single etehihererationr edixanaples of she two-layered
preferably 30 to_20 50C in view of m_nimzing the ] oss

lagringtrefilms (nppercBlmdever Simdaze thosgmbisined byremeving any one
B TCH N e N e
vl BB 1R SRR o BP0y HRHRE b o,
- ShOMBS, FOTATARMP a0 iE Ao JRERT AN, &S Bt
prBbldBl i LB REDSULAN it & poefiirdl (BT Tifered

lafRARESHIMAD BVveldStradifR W LITOMERE 120BMLN §2&1/MbN in case of
replaced by flesh one. In the shower manner, the shower

eleck?icRI9DUNecHAY al d¥9sRIINAE TTO WRddiRaBfilndithalhinate film.
determ ned according to the properties of the etching

conpi@id wetretdiingrdxing tienbtobfing bemipoyitivn éfitheSinvention is

described in nore detail below wth reference to the
caatied oheprdfearabligm a Mange ef rodam tempetakure toG08E. t Adte d@thbing

5 follow ng enbodi nents are only illustrative and not
teinpesationd iscuitabily selested; fromniheorbavieatacige. wikile taiingsthe kinds

pl an view show ng a pi xel of  a
of lamyinate Ghns to ke etehqd, she fhickness thereof, etc., and preferably 30 to

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 uniformljr replaced by a flesh etching
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 is easily replaced by flesh one. In the shower manner, the shower

.12.
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liquid crystal display according to an enbodi nent of
the present invention. Fig. 2 is a cross-sectiona
view taken along the Iine A-A° of Fig. 1. 10 As shown
in Fig. 2, a switching device 3 (TFT) is formed on an
insul ating substrate 2 (second transm ssive substrate).
- . I .
PESeE SR D HABENLS B LRl A t the

p}éﬂ}%{é'is%ﬁfitng eE&ﬁhb%nﬁio%_it%rﬁposed- The reflective
portion conprises a lamnate which is forned on an

I nt er Aay@hbbAizhé R S thé 1hPERESS e9abdriced ﬁﬁh:il?)}*e HetdIdWev with

uneven surface by successively formng a gal vanic
réferére tonthierdtittHd d@ravingd) SHoMaNer, & shelld®@bé inveed that the
electrode filme6 (A) and an anorphous transparent '
fadlosanpadabddinerits arkH0)y illustidiiee andarot ifibended to limit the
transm ssive portion conprises a transparent el ectrode
iveintioh thergtd.al i ne | TO). The gal vanic
corrosion-inhibiting filmb5 is a protective filmfor

pr eveHig.rigisthplagnvieanskowmed pixed ioba neflective/tefrisaaisive type
electrode filme6 due to the ITOA battery system
Ligrid eryissak display aesgedingrtogn ampodupenbpethe presgakinyention.
{ he phot ol i thographic rocess. The anorphous
F!&-%%FW‘S@F%EP%W@W akeniaiopg zhy line AGAnEFio

bal t he. kK f t. bet t 1,SSi

por 1 8F SHPY0, 5 Fig 2 Ao IDPederiacd (T ) ) BERTAL LA -
ing flzllﬁﬁ 's\ﬁ%sﬁ!a%é.tzr 9(% fcf Jg%n g’mié rfv% Ql'lést%gteﬁnb @jﬂ s g

gal vanPc corrosion-inhi |Plng%| mo5 is formed Trom

substritd & gﬁ{)ﬁgetelgﬁtggielg fsﬁﬁfn@fifé? id@?iﬁ:%'@? a{@g{:e?ﬁ\?g Yortion and a

transpar ent _ ef ' ve
txﬁr{%‘iﬁ%@i@% dortithGard s S d9aTHRNeFleEAVE Pok6n 'cBHip?is‘elb;bgé

mb5 to be etched into the nornal-tapered edge.

1:081h tB ¥ WRkth-ik IpRhed 0AGGLir terlagehimi@siort) @ HhbiaRiive resin)
corrosion-inhibiting film 5 nmay be fornmed by M, but,

haviliy anevai siFhty by cuoR@sivelModmiAgeDEalvahid t@trosion-inhibiting
substrate (first substrate) which is opposed to a

filmai viodD] a eeflectiveceletireds fidst 8 4AD aind seaonzphoks ttransgarent
conprises a glass substrate 8 (first transm ssive

eleatrode film 1&§bﬂ®hin this oaden| okhe inamemiksiye pogtiongoBpaises a
transparent electrode,10 (crystalline ITO, which are

trapspazentlestrodeifiay Zéerystalline I§0ds s Thagalvamis g in

casgoeB DPRBitie Al 2 o FENGEAYGHUD 10T RGNV BITHE Dhe enlyanic
coarrlr'géi%?loolisthterr% 2b8ve gfectrode 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
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. If a good normal-tapered edge is

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

-13-
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el ectrode film18 and the transparent electrode film7.
On the outer surface of each of the insulating
substrate 2 and the gl ass substrate 8, a retarder 12,
12" 10 and a polarizer 13, 13" are respectively
disposed A backlight 14 is di sposed on the outer

ppo il gf{;,lfmg@%%ngﬁu zer In this enbodi nent, a

e s enployed as the display mode.

Howev greold¥1t6H S ¥aﬂ@:{?ﬁsi Sub\la E’@J}hbﬁ gé ﬁﬁéé’ e'd' 14 ed

thereto For exanple a guest - ost no yed

tﬁahelﬂ@él%x}sﬂeétzve ddbstangd 1 0RchRl %bbsﬁhte%on&ﬁlséw gt%,%s

omtted. 15 The reflective/transm ssive-type |1 qui

sEhStsh Rl 8 s lteym arhidshieSsusitiad) BRA ukthe@ dtdbfilter Nayer 9 and
nore detail below As shown in Figs. 1 and 2, the

a Sminsparegt deetiwde3 O (EFftallisse IDOMRdhicn atd eucd@ssﬁlval:}i hgninated
substrate 2 nade of glass, etc. The TFT 3 conprises a
omahe ghass duihsérals Ssir thisgrder. a Atignnd oxyssallager 1l ne disposed
which is formed on the insulating substrate 2, a gate
betivereny duetranspagnt edectbodmih eaidfera@ln afttbe gaa:n@'nhmsl trmasparent
ate insulating film23 (Si Nx sem conduct or
elppirade $im18and the tronspareseniasbradedilon 7 | Kon 0% ewtangpaace of

a source el ectrode 2

Tf#gﬁ%ﬂWPgﬂﬁ:m égé‘%aéﬁél.%@é% i At ey & retarder 12, 12'
' ), d / I
aggd I@ﬁt 348*@35 b@ﬁrﬁe%gle%eqt %i%ﬁi%??g% l&ﬁ%@é‘g ) 13f155ﬁ%)osed

nmade .and func ons

o 4B Bl SRES o e S PRy 15, OB dmbraiiipe AP AR ion

=PiEa epRReRd RE%he FRRIRT AN, Hob 8030 Phe RisgTaf B not

&Rﬁﬂhi‘lg'tdlh%%ﬁtbﬁe%@ﬂo elFee ek fdep18T & o8 rﬂo%ﬁln!u%de is employed,

connect drain el ectrode 2 rough t

tHEPFStaRd & T TP indNthel ﬂﬁlhﬁhéf mg i3‘|cﬁh5be diyihbd.and
contact holes (not shown). - Next, the production of

t he |@he &aﬂ@@tm/tﬂamxgnﬁbméttypehlqmd uﬂtsm@l &isplpf dfghis ve
el ectrode (1ZO AI/MN) is explained with reference to

eibgdiment istexidained igsmoBadémiBhelstvow As $heown finrFigs. 1 and 2, the
producing the refl ective electrode (1ZO Al/MN). After
swischingdevice SHTTT)on fortmeed on dhatinsiasimgstutstent? 2 wade of glass,
interlayer 5 insulator 4 (photosensitive resin) was
etor B¢ RTtaw@oanmse%a(gait@ bugdine ¥heerving ge apgapaing signal line
orrosion-inhihiting film5 (MN), the reflectiv
illwétﬁ%agle@ hthe Inslating aUPﬁféaaerrBr %S@E&e{eﬁgﬁgs efka)
e fi.lm18 re d sited i
biashsfriromhermnte dvis e 151 56nim mwpnepim 4 Sitca
semicSKASeHr¥im 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
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 electfode 22 through the galvanic corrosion-inhibiting film 5

(MoN) and contact holes (not shown).
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t he anorphous transparent electrode film18 is
preferably 50 to 150 A If less 10 than 50 A, the

ef fect of |ZO cannot be obtained stably. |If exceeding
150 A, the reflective electrode is colored yellow
because of yellowness of |ZO and the etching requires

a_pr oNgRgadeRioledtish OE :t%i? ialﬂgﬁt}aplﬁéﬂfé&rﬁg?ﬂﬂaqu%{}g a

gal vani ¢ corrosion-in tin prerera

R A P M ety AR o gy S to 30
Fer) 8di taegd shdw at tlew T6F pRsdhchSs BheBAQIR el d1bdtrSdNAZF/AIMON).
A thick and the galvanic 0 corrosion-inhibiting film
5 wasAfe® f&mhih'dglﬂ'le TRt den lthsinaklating sUbs8rated, $he 2dterlayer
was applied and patterned photolithographically (Fig.-
iBallatorrt {plictostraptivé hesinhmak iferne é shstheZAFRa@s(Rig p8sed Then,
to light while shielding a portion for form ng the
theegalveniveorebsionriotighibiygilm 5K MoN), dbe ebllpdive eleotrode film 6
resist pattern. Finally, 20 the lam nate film was
endctheramorhmyisetransparept ebentsidegfilm 180AG) sveae deplokited in
be described in the follow ng exanples to formthe
g ordex o, BrEr Be lasainate mA AUV MoN (igath), Ahenthighness of
t he enbodi nent of the .invention js. explained by the .
the amerphops transparent ¢lpeigpde El?%%%}s ericdenably 58400 A, Ifless

R0 R0 &b b Safechif 1AQ Bandt fﬁg%ﬁgh‘%&%ﬁ% ;i{)%?q%eéi%aéo A, the
. . i.cniEL _devi

S crf?s‘y%hs}”%iﬁfﬂwﬁ@&%ﬁ pellpwers pEF20 and the

T R

cdr 26l oR iRk Ein; % fn(})I%I i8breRFRBE S0P 1066 & gkﬁﬂntg%tﬂh?&rgess of the

d
and 3 under t oW ng conditions. Ef

refRRaivatdlSctredO -6 erefi @bl 800 89NB0BIAL €ln (HI eIt nt,
time: 120 s (30%overetch tine) 5 After etching, the
tHecrdfldetivg dledtrade fiittewasIBO0rAL thickcth i/ tisd galvanig
treatnment and the resultant substrate was washed wth
cospp@on-idhiletingnfilm 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,
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
I1ZO/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
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/AUMOoN as

described above, the wet-etching was conducted using each etching

.15.



10

15

20

observed under an el ectron m croscope (SEM for the

edge shape of the l|amnate film The results are shown
in Tables 2 and 3. A laminate film (l1ZO Al/MN) having
an edge of good normal -tapered 10 or stepw se shape as
shown in Fig. 4 was obtai ned when the etching -

ofBBG b e in IS Sl STNER o R WiRidad ) |
EE%n%%ng?Eﬁﬁ%hb%?@th inthe invention failed to
a i

provi am nat e havi ng an edge of good

E&Q{ilf\[/g'tehﬁfé%ﬁﬁeeﬁmetepw se shape. 15 COVPARATI VE
EXAMPLES 5-6 The above procedure was repeated except

EtcHingltéhiny2@ s (BQ ANokblel/ timedl ating fil mlam nate
(Conparative Exanple 5) or a 1ZO A/ M/ITO |am nate

( ConpAftat ietchingathd perBinifgrgsiet phttegn G DI éVedBY stripping
di scl osed in JP 2003-013261A. The edge shapes of the
treabmkntinndl theireatHaf0 sibstrateawas shunhiedi withiwates, dried and
(over hangi ng shape) for Conparative Exanple 5 and 6
olfseaved aperddctgbapeicrdssrp COTBMdbr the Edgerphapé of the
Tabl e 2 Exanples 12345.67 Formul ation (w %
lagairgde 9804 rerottste; thoxon tn lablesc2 and 3.

s S3030ESaSEoROR DA eSS0 et s
org tgeh%ﬁl ey yo a6 ?s’ﬁgg’v%%n 18g3 ?{9355015%9395 Qv%%% t%feteeti:hing
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. |
COMPARATIVE EXAMPLES 5-6

The above procedure was repeated except for etching a
IZ0/Al/Mo/insulating film laminate (Comparative Example 5) or a
IZO/AVMo/ITO laminate (Comparative Example 6) using etching compdsitions
disclosed in JP 2003-013261A. The edge shapes of the resultant laminate

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 35 30 25
Edge shape after etching A A A A A A A
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-16 '4 A: Good normal -tapered or stepw se edge shape
shown in Fig. 4. Table 3 Conparative Exanples 123456
Formul ati on (wt % 555050506565 Phosphoric acid Nitric
aci d820202077 Organic acid 0551055 acetic acid Cation
-generating conponent 20.55511 ammoni um hydr oxi de '

AQRbEA Tptthat idportie: EARIRIANE S SR IIIE 0l e
edge shape. 5 As descri bed above, the etching

conposition of the present invention is capable of
si mul taneously etching thdabld 3ms of a three-layered

transparent el ectrode fil P V- XA S
P - ot 3 5 6
Ferahvhatian (wor%bsi on-inhibiting filmor a two-Iayered
Pleosphatie Atidm conpri si ng a5 upps80 10 501or pbous 65 65
Nitgfaspagent el ectrode fil mgand agl owsgg Al ep Al aloy "7
q%&?téc\ﬁ el ectrode fld| m sugh aﬁ I ZO Al / MON  and
. .,S0 as to provide gn e aving
" I%dllgper_ed or stepw seBshapg‘?i n agsi ng?g etcfﬁ ng 5

@é‘?%’ﬂ?@ﬁr%@ﬁ oEpashEé  yse. By the use of the etching
eomposivinohydtoxdde present 2i nveBdi on, 5a * 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 reﬂelctive elecfrode 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 1ZO/Al/MoN and 1Z0/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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reflective/transm ssive -type liquid crystal display is
produced with a high 15 production efficiency. .17 :
WHAT IS CLAIMED I S: 1. An etching conposition for use
in wet-etching a three-layered lamnate film

conpri sing an uppernost anor phous transparent el ectrode

“f}}[jﬁils gwﬁﬁbrﬁdi ate Al or Al alloy reflective

erectro rilm _an_dl a | owernost 5 gal vanic _ _
corrogi ORyl dtPhitg éd?ﬁ*%ééi{igh T ﬁs%i’ﬁ)wef%%lﬁﬁgl A8 Gyered
filmconprisingan pper anor phous transpdrent

1a9hRGts R ddhprisiih #n lu?‘ﬁ%,{-méjst Rofhh@hd BnspsidftdlbMeode film,

el ectrode film sald etching conposition conprising an

aRhReufedisel Al biOA] 6N6Y abMédiBreddletiRodd HllYa e h ABiefhost
phosphoric acid, 15 to 35% by weight of nitric acid, .

galvanigQatresianiifihibiting fiai opa-twichsesdd gniepdilanéompising an
2. The etching conposition according to claim1,

upper ginorp heus ttainspargandectrody fitnrpaha dew ge Ak vaid allay
| east one cation selected fromthe group consisting of

redlective ededtoode hmi s doxdalpingrconopesition 2omprEing azanapIEOAR
ions and alkali nmetal ions in the etching conposition,’

scdntion conpaimies 8P4pi45% brieveight pEphogphogicsagidy 1 Huse §hte by
15 3. A.nmethod of producing a |amnated wring

weightof sE1GArEH anggpRIcsaad ang: & palden geperiiing pymppEent.

B
d ; . UL s
ca&?o?ﬁ%%i S emRonen R ”aﬁﬁsﬁ%ﬁr‘%&ﬁﬁéﬁ%Fétﬂ‘ox?sﬁieﬁ%aﬁfrﬂgﬂ the
it gons Shif% of Sl IR pibled s, dSRRUBRET
aﬁrﬂlﬁ{igﬂ 1P E 4183 ﬁ&e&ﬁwoig iah @%tclTiﬂ cHifdRibR%nd a

accor |ngtoca|m§, ereln t € ga V§I’]IC

coTRER BRI tHHL6f 161 MG thishaby wakRet rical ly connected
directly to a crystalline "indiumtin oxide. 5. The

met hogl agGAehdddfiproduding 8 16hinatedeiraidstirietidenypiehus
25 transparent el ectrode Is nade of anorphous indi um

cdmpriecd detey of wdt-emlringthe akreelayered fitmnmat thedtwo-layered
according to any one of clains 3 to 5 wherein the o

lag@inage fidmcas defnedin plaiin 1 bpg $dle mse ofiphé stahing lcymgomitinn as
or nol ybdenum ) ) ) . i

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

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
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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nitride. -18 41 7. The nethod according to any one of
clains 4 to 6, wherein the crystalline indiumtin
oxi de forns an undercoat film of the three-I|ayered
| am nate filmand the gal vanic corrosion -inhibiting
filmconprises nolybdenumnitride. 5 8. The nethod

accorgi Mphé enéthdi Mebording to %?ro‘?}erbf%l ' § g@@ %%k@ﬁf the

of nol ybdenumnitride is om % or

crybgllitle GhARIM tird bﬁmleqwr&e TR hhdd¥dodt ﬁlrﬁ%tf tﬁé’ kﬁﬁféeala%ered
Including a first transm ssive substrate and

lahdiaasp l@inEtles palvdaic orgesiondnbitiingdilen cdnﬁglriéds ng a
second transni ssive substrate on which a swtching

mdbideaum antride.i nterl ayer insulating filmand a
reflective electrode are disposed in this order, and a
li quil cThenedthbdpecorndihetookenh ®et Kewhetréim 4 nitybgen content
substrate and the second substrate, wherein the
of maplybdenvan aitetlerisdd atoma % br bigheayered | aminate film-

conpri Si n%ﬁ‘ upper nost anor phous transparent
el ect$odd Imgrerygtal displaseenmpeising afiral sulptaategpcluding a

reflective, ele rode fllim and a | ower nost. gal vani ¢
first trangmissive sh trfatﬁgan 7 AP azeRyplerpde ot seepndhaibstrate

imglodfbE Aeepn e b hr%%fwhiﬂgna%% e@ﬁp%fﬂpwe an
inferfI Rl R R BRI ol PhotaRE cifiRfite thip graes
S TR SR L e abBAR s m 4 A sHBS i the

seBOhdBLbL@REs ed or stepw se edge of the three-layered
lam nate fil'mor the two-layered lanminate filmis

whériei® @hb Yefléti vl EReHAdE HE althi€O1dyaYed S4imihd 8 Mim céiPrising an
two-1layered lamnate filmby a sole use of the etching

upheIpasit bindsrphd us dedndiedeht eRetdode Flaf, ak inteBmedizge &l or Al
etching operation. 25 11. A nethod of producing the

alloyoreifictivy sledtratlesfilmarasa tefémesttigalvadiaicor@stam-iifhibiting
conpri si nﬂwa step of wet-etching the three -1 ayered

fil pragw o lyerediaminate dilm comprising ah mppyer ansopbouse of
the etching conposition as defined in claiml1l or 2 in

transpargns elactradefisn andia lwer 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.

10. The liquid crystal displajr according to claim 9, 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 solé use of the etching composition as
defined in claim 1 or 2 in a single etching operation.

11. A method of producing the liquid crystal display as defined in
claim 9 or 10, comprising a step of 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 substrate for display devices comprising a transmissive
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12. A substrate for display devices conprising a
transm ssive .19 i substrate on which a swtching ‘
device, an interlayer insulating filmand a reflective
el ectrode are disposed in this order, wherein the
reflective electrode is a three-layered lamnate film

SRR G St o SPRCTR AR BE Pl AR R0 R e film and o
réffé‘c'tﬁr%?é1¥&r8{1|§g}é BQLSJOEJFéFM‘Hﬂ dtabpvermost galvanic .-
corrosion-tnhibitin I'mor a two-layered | am nate

wihioh SInCOIEPFd fRic Bid e @M MRRRY isATEHRBAYSerdd RASPAEE Rlm comprising an
el ectrode filmand a lower Al or A alloy reflective

uFb@ﬁthﬁ@mbi‘ﬂ)H&us fansparadfe@toddfilthNaf entedrasdigte Al or Al
amnate filmor the two-layered lamnate filmis in a

alloy nefledtbpesledtrode $ilepahd a lsWweptostl@allAniclémresibatinhildating
for display devices according to claim 12, wherein the
filhmrared twalayedddanshetenfiie cedgerisihgtameupperemmbayleswed
| am nate filmor the two-layered |lamnate filmis
tramspaceityeleetrode dinnand hdowkr &d or &l edly reflentive elacheode film;
two-1ayered lam nate filmby a sole use of the etching:
apé g4 ofrthesthrgeflayrredilaminateniim or the itiyozlagergg lnminate
et ching operation. 15 14. A nmethod of producing the
fikm s dp & pormpal- tanesed or §EARWISE SRa@PBefined in claim 12

o g SO SR Pl LR i i 2, pigre
o e o S TS R o i o e
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.

14. A method of producing the substrate for display devices as defined
in claim 12 or 13, comprising a step of 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.
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