: FGe3e74<R6. T&) DESCRI PTI ON WET ETCHI NG AGENT COWVPOSI TI ON TECHNI CAL FI ELD
,The present invention relates to a wet. etching agent. conposition to be
enpl oyed for the wet etching of a transparent el ectr Ewm m"mmLiln1such
as ITO (IndiumTin Oxide) filmto be used as a pixelmmm m‘wu aliquid
crystal display and the |like BACKGROUND ART A transpar efyso '
el*ectroconductive filmoriginating fromITO filmhas been wdely used in
the field of electronic devices sggUCRI AT ROSParent el ectrodes for
antistatic filnms, heat reflection filnms, photoelectric transfer elenents

and various flat. pagelrdisgnt BMNG! A @BNTCAlErM P e JImUON crystal display
(LCD) has recently been in increasing demand al ong with the popul ari zation

of a nofphogly pensonal gegputer, a mniaturized TV set, a portable
information termnal and the like. In the field of flat panel displays. the
transparent ehect [eeQRAUCt | ¥@ehitibmsuchl @se s T@of i Ami stusatloima digsph ay

el ectrode for pixels, and is prepared by photolithography etching. On the
ot her hapd,, ddittba fitel diof | éauichgsyst abrdi spleay WLED) e tedpagd aldfy TFT
(Thin Film Transistor)-LCD, polycrystalline ITO has heretofore been

enpl oyed. o Db airle-n theCoN®S ¢l § h Hawlet veo Ulif ok miche aspdiTy@r Ydhalilime TMO as
a substrate 1s larger-sized. The aforesaid display electrode is fornmed by a
met hod ghepehnra MhebonesSuSte d Saappl pegledbnée @t rlode it ansphagend crystal

el ectroconductive film subjected to exposure and devel opnent foll owed by
et chi ngg{hy oigha hhet wseliagfe an et ching agent along with the photoresist as
the mask. and thereafter the residual photoresist is peeled off. There have

hitherto been enpl oyed an aqueous solution of ferric chlorj m “
hydrochl ori ¢ acid, an aqueous solution of iodic acid, an am‘mmu u\“‘w“\“\m “. on
of phosphoric acid an aqueous solution of hydrochloric acid / gdstC acid
(aqua regia) and the like as an etching agent. for the above-nentioned

t ranspaBent Kek BA UdNEDndiRTi ve fil m such as the polycrystalline ITO film
The aforesaid wet etching agent for the 1 TO and the |ike causes corrgsjion
of al um num dnd reame 114 ken fne baet esen 80 caveef Himgo r afitn 341 BEt ?Vémetlgf@ ng
proceeds starting from grain boundarijes, therebx king it difficult to
conduct fida t brari nige ¢ A 1 ghe by o8&k nift ptBEi il A¢ g& thé GTieddbifs Heht § Bied

above, an etching agent: which is capaple of etching a pixel. disp

el ectro#gciin BiSght pf BES %’gtpree]dicsti’cpﬂfp‘h%s Jroe'ceﬁt'} V%ﬁé'etr’lci nhlr{'&fseag?/%%t

demand. acconpanying the |arger-sized sybstrate, high precisiagn and. .

| ar ger - ¢ Zlecq tIPRET ggﬂéF; BAGHOSd eAE 48 Wf?fﬁg%éndahﬁgefwf%.aPﬁ order’ 8

sol ve the above-nentionecl prqgblens, .there is regce r d a d
r“pfﬁgu 1§K 6t.1cul§ a ICQ[QH(Y Br&&ocsaq g@‘l\/\/lﬂ%aLJ"g_

wher ei nf dht a8 78 usédd BAdY s stib) elted to wet &tchin

weak aCtgg&ﬁ tjcul atl n%qge%?éowtm@reasgg%! i% A% NeyREt hel@ssen b he

probl em remai NS ‘unsolved in that an e ing residue 1s produced in

t he casg, f, lsd%que‘,q% LAY 03N, 2BLRBRY% 1plQ dPn Wete EhGH N0r bY When Useu Pfze d
aqueous sol ution of oxalic acid. In such circunstances it has been eagerly

desiredry2 qor 4 portable information terminal and the like. In the

field of flat panel displays. the transparent electroconductive
film such as ITO film is used as a display electrode for pixels,
and is prepared by photolithography etching.

On the other hand, in the field of liguid crystal display
(LCD). especially TFT (Thin Film Transistor)-LCD,
polycrystalline ITO has heretofore been employed. but it
becomes difficult to uniformize a polycrystalline ITO as a
substrate is larger-sized. The aforesaid display electrode 1is

formed by a method wherein a photoresist is applied onto a



3 'to develop an etching agent. free fromthe generation of an etching
,residue. DI SCLOSURE OF THE | NVENTI ON An obj ect of the present invention is
to provide a wet. etching agent which is conpletely freed fromthe
generatlon of an etching residue, and thus enables etching to be carried
out under a mld working condition at the tinme of subjecting an anorphous
| TOto wet etching by using aqueous solution of oxalic acid as is the case

with the prd ol aht- llpc‘??g%%n(pu%@i\y@ £ g, aboy 8 aRRkIONgd eg)ylbbgﬁtr’e and
i ntensive, éxten5|ve research and investigation were accunul ated by the

pr esenh e'%vl% Bt t A%o@l (l; @%Qﬂ tby 'eIt A Eeﬁnr b Q%r]fj dih@ty vet, et; Crh' & }Qf n Q”

anor phous | can e performed 'under a mld working condition, and

conpl etapgleyrr{ r§%jn%r QR e, GENSNAL i Ak Ofs @My €t CRb NGy £ 8]1 Ay DY it hee H?@le an
aqueous ‘sol ution containing oxalic acid and, as a surfactant, a

pol y(oxyet wlq%%)a 1a|pl11\/dt&w@rqtsul fabe1aadokror a pol y(oxyet hyl ene)
al kyl phenyl ether sulfate. Thus the present. invention has been

acconpl i shedr pR +khe Dasiisi i« t be § 0k g9el9l d y BEi AGS a&ﬂdebnfsoemur@sn of
Specifically. the present invention is concerned with a wet etching agent.

CO”DOSWE&Qch@ﬁl&Fﬁ@@pﬁﬁﬁﬂlro@h@@?l@QﬂBﬂUC%hVQa&hb%ﬁu%hhﬂhuﬁ%ﬁpkhse§d@8
aqueous solution containing oxalic acid and a pol y(oxyet hyl ene) al kyl ether

sul fatgcand /apr @qRelo Oxyeatliydiene) odl kyhpheryb r ¢ hercisul f ate. a (BRI &fs
DESCRI PTI ON OF DRAW NGS 3 FIG 1 is a cross sectional view showi ng a

gl ass suwhsttiahe othanRiro@h By Ndid by an tirnsuhai tinga fiulamriess if20r O t higeeon.

further an anorphous ITo filmis formed on the- SINfilm and a resist is

appl i edi kbernat a mndtervalopafs n@nfor the above-mentioned transparent
electroconductive film such as the polycrystalline ITO film.
The aforesaid wet etching agent for the ITO and the like
causes corrosion of aluminum and the like in the case of
patterning, and selective etching proceeds starting from grain
boundaries, thereby making it difficult to conduct patterning
in high processing precision.

By the reasons mentioned above, an etching agent which
is capable of etching a pixel display electrode in high
processing precision has recently been in increasing demand.
accompanying the larger-sized substrate, high precision and
larger-sized TFT panel, aluminum made wiring and the like. In
order to solve the above-mentioned problems, there is recently
proposed a method wherein an amorphous ITO is used and is
subjected to wet etching with a weak acid. particularly
agqueous solution of oxalic acid.

Nevertheless. the problem =still remains unsolved in that
an etching residue is produced in the case of subjecting an
amorphous 1TO to wet etching by the use of aqueous salution of

oxalic acid. In such circumstances. it has been eagerly desired

]



FIG 2 is a viewshowing the state after the substrate in FIG 1 is etched
with an etching agent described in Conparative Exanple 1. and thereafter
the resist. is peeled off with a basic heeling agent. for the resist. THE
MOST PREFERRED EMBCDI MENT TO CARRY QUT THE | NVENTI ON The concentration of
the oxalic acid to be used in the present invention is in the range of 0.01
td 10% by wei ght. The concentration outside the above range is
di sadvedt ageans, ) Shicee R i GRNCLPL hAt QR WhaN,b&IINg Q..0%% 0f; | eS8 by
weight., results in unreasonably |ow rate of etching, "whereas tthe
cancend fahiRR 1B aQf,. When being 10 % or nore by weight, does not enhance
the etching rate considering the increased dosage. In addition, the
pol y(oxyet hyl ene) al kyl ether sulfate to be used in the present invention
is represented by the general formula [ | ] wherein Ris an al kyl group
havi ngDES©LZPS ¢ak pom ptoEE PNIVEMTE Ofi¢ger of from1 to 500, and Mis
anmoni a. an organic amne. a quaternary amomum salt or an al kali netal
Speci fical | wn exaqRlcas Af §gwonaklde disaph ¢ Rl ¥GOXyet hy! s@‘g)vi%'eKYA Qrder
sulfate inclucles. as a trade nane. Emarl 20C (nmanufactured by Kao
Corpor@até Rk g hKigGt €NPh 325 iR cdmpi1d rENUfEGH - bGRI. Y. i yaku
Co.. Ltd. ). Al scggﬁo AP-30. Alscorp LE- 240 (gaéé‘Le‘?rra%f ggteu?gg’eb'}fpg‘éjﬁ“o%ﬂ
Cheni cah brﬂd!ﬁfnz?’ sid kb, dand DUMNPle CHBN: & MBPMAARLULBAHRY chirQRed oyt
Corporation) and the like. In addition. the pol y(oxyet.hylene) alkyl phenyl
et her suldfeat ea t @ &l USEE kiim ¢ heo prISEOH Tanvearid o e rEPIESEN &di by Lhe
general formula [ Il ] wherein Ris an al kyl -group having 4 to 20 carbon
atons,amdisp RouisntEDEr of fweom dtthih@0,bpnd Vnis agqmi@s a01Qk98RI G f
am ne, a quaternary ammoniumsalt or an alkali netal. Specifically,
exanplesaobfc fapiak ald ysushbl eapel wiokyehkyphene)y akkyl phenyl ether sulfate
i ncludes, as a trade nane, Hi ghtenol N-08, Hi ghtenol N-12 (each
manuf act ur elinby ridad = i tohi s Kogg ot 15ei yakw eCon ¢ nlttidn)e,d E@bje NG 3ntensive
(manuf actured by Kao Corporation), and the like. Any of the
above-extapki ¥ eed epelaqoxyenhly | iened s tilgayti et here reuldat emankhted by the
pol y(oxyet. hyl ene) al kyl phenyl ether sulfate may be used alone or in
combi NBX ¢ BANW ti we nitesst . foheaottriesubt. ai tcomsentlree norfolei dig tpraef ewall y in
t he range of 0.%001 to 5@6b¥ wei ght .

1

etching of an amorphous ITO can be performed under a mild

working condition, and is completely freed from the generation
of an etching residue by the wuse of an aqueous solution
containing oxalic acid and, as a surfactant, a poly(oxyethylene)
alkyl ether sulfate and / or a poly(oxyethylene) alkylphenyl
ether sulfate. Thus the present invention has been
accomplished on the basis of the foregoing findings and
information.

Specifically. the present invention is concerned with a
wet etching agent composgition for transparent
electroconductive films which comprises an aqueous solution
containing oxalic acid and a poly(oxyethylene) alkyl ether

sulfate and / or a poly(oxyethylene) alkylphenyl ether sulfate.

BRIEF DESCRIPTION OF DRAWINGS




The concentration of any of the poly(oxyethylene) alkyl ether sulfate and
- pol y(oxyet-hyl ene) al kyl phenyl ether sulfate outside the above-nentioned
range i s unfavorabl e, since the concentration, when being 0.0001% or | ess
by wei ght causes the generation of an etching residue. whereas the
concentration, when being 5% or nore by weight. gives rise to a decrease in
an etching rate of a transparent. electroconductive filmsuch ,as ITO film
The wor ki ng RE@pet aturae cafo 4 h1es ewetti oethivig vagemb whi n g CONPIasd & | Qb a¢eRkdi ng
to the present invention is in the range of roomtenperature to 90*C and
t he wowRiewge in ma iSi Nn fiher range nofinls & Da 80n gi Myl AS. i sTh \GABROSIk & PR oINS
preferably applicable to wet etching of 1ZO (I ndiumZinc Oxide) and the

li ke ifuadbietri am taonbhe  @uegbl 6y fahmr phofsr hEQ fod mhd s What; el |.0M8, ot he
present invention will be described in nore detail with reference to

wor ki nge exatrplses p phiech thowewver shdl de neven el d imatn ¢ he present invention
thereto. Exanple 1 FIG 1l is a cross sectional view showi ng a gl ass
substrate 1Bdere?nia & Wié¢wl mhdwsngnthrsultattieng fitielrmtihse for vedr & her gon,
further an anorphous ITOfilm3 is formed on the SINfilm and a resist is
appl i edltheret o end elevbleshedwiBl t her usetohiag etxhéng agentcridand ai nhng
an aqueous solution of 3.4 % by weight of oxalic acid and 0.01% by wei ght
of pol Yeaxyetrmtiiere)E ahkyhphehylaetiheh eseldfatee (thmnufeadatsur ed Py eDaid- odhi
Kogyo Seiyaku Co.. Ltd. under the trade nane Hi ghtenol N-08), the substrate
as i|lwusthanebasncFp Geli was agteahed oat t 46* Cefopt 2 m nutes, and washed with
water. After the resist. 4 was peeled off with a basic peeling liquid for
resist, the etched substrate was further washed with water and dried. As a

result, of observatlon mnth an SEM (El ectron M rcoscope). the amorphous |TO
film A1) i R RfgD B RAMEN ARy e@ BT ATHE

Conpar gt Kyg EEE@I e 1 By the use of an et chi ngagent cont ai ni ng an agueous
sol uti y wei ght of oxal | c acid. the substrate sane 6 as that

used in Exanpl,e 1 was etched, at. for 2 m nutes, and washed with water
and dri ed. Aftlb? fﬁélcree’épé?“%s &n&q oxalic acid to be used in the

present invention is in the range of 0.01 to 10% by weight.

The concentration outside the above range is disadvantageous,
since the concentration, when being 0.01% or less by weight,
results in unreasonably lJlow rate of etching, whereas the
concentration thereof, when being 10% or more by weight,
does not enhance the etching rate considering the increased
dosage.

In addition., the poly(oxyethylene) alkyl ether sulfate to
be used in the present invention is represented by the general
formula [1 ]
wherein R is an alkyl group having 6 to 22 carbon atoms. n is
an integer of from 1 to 500, and M is ammonia. an organic
amine. a quaternary ammonium salt or an alkali metal.

Specifically. examples of favorably usable
poly(oxyethylene) alkyl ether sulfate includes. as a trade name,

Emarl 20C (manufactured by Kao Corporation), Hightenol 325 D



off" wWith a basic peeling liquid for resist, the etched substrate was
further washed with water. As a result. of observation with an SEM the
anmor phous I TO fil mwas etched. but a | arge nunber of etching residues 5
were observed as illustrated on FIG 2. Conparative Exanple 2 By the use of
an etching agent containing an aqueous solution of 1 % by wei ght of

pol y(oxyet hyl ene) al kyl phenyl ether sulfate ( manufactured by Dai-ichi
Kogyo Séimymituf@e.tured. byndenitiveh i rEde ywangeld ghtienclo N- 08)d )t he 1swksty at e
sanme as that used in Exanple 1 was etched at 40*C for 2 m nutes, and washed
Wi t-h waner -3 af t Ar sthe pr esEst2 s peeh edn ahfu fui d tu Be basiyc Dealoi N@hkingid £ f or
resist, the etched substrate was further washed with water and dried. As a
result bhdobserwatCon, wilttdan SEMnhbé afosphousn hTQ fd d e SEarcelivn
etched. Exanple 2 By the use of an etching agent containing an agueous

sol uti ofS cof p 3r 4% doy) wen ght heofikoxal i ¢ acid and 0. 1% by wei ght of

pol y(oxyet hyl ene) al kyl phenyl ether sulfate (manufactured by Dai-ichi Kogyo
Seiyaku Co.. lutd.additiernt hetli ¢ adeo hatex beghtydral e N- 122)k y EhR e UASt Rathe Sane
as that used in Exanple 1 was etched at 40*C for 2 mnute and washed with
wat er. Afhtténteheor ési stsevdsi peehed pafes em t hi mvbagiio npdel irrg i é gem de flob y
resist the etched substrate was further washed wth water and 7 dried. As
a resul thef gebsarahtfoom wiahl Bnl SEM the anorphous I TO fil mwas favorably
etched, and no etching residue was observed at all. Exanple 3 By the use of
an et chiwrlye agemt R ¢ona ai kilky lag raquedus vsolgutdi s @0 3.4% by webghs, of is
oxalic acid and 0.1% by wei ght of hol y(oxyet hytene) al kyl ether sulfate

( manuf agfurisdt e Dapfi éhp nKody d oSl §@kua @d. , MLtis amdep ntike tamderganeic

Hi ghtenol 325 D), the substrate sane as that used in Exanple 1 was etched
at 40*CA LY ®. A AUt eLe r BAd YWAShBP it m watéror Afrexlk mbi mesitad. was peel ed
off wwth a basic heeling liquid for resist, the etched substrate was
further vvash%i’%t‘ﬁc\ﬁdtlér and Y¥Fr8P &% a reslult. diaobseblati on wistehlan
SEM th et ched, and no etching residue

was obs’gf’\?ggagg'%:fﬁﬁgﬁegk% I%@%‘B{/ﬁ%{ﬁ&?ggé“&rans%f Ehthg iageritd eont &isi Ag an

cqueous soldL o0 £h o by beLay ol oyl e el and 015 by, velght o
manufactured by Dai-ichi Kogyo Seiyaku Co., Ltd.), Emarl
NC-35 (manufactured by Kao Corporation), and the like. Any of
the above-exemplified poly(oxyethylene) alkyl ether sulfate and
poly(oxyethylene ) alkylphenyl ether sulfate may be used alone
or in combination with at least one other at a concentration
being preferably in the range of 0.0001 to 5% by weight.

The concentration of any of the poly(oxyethylene) alkyl
ether sulfate and poly(oxyethylene) alkylphenyl ether sulfate
outside the above-mentioned range is unfavorable, since the
concentration, when being 0.0001% or less by weight, causes
the generation of an etching residue. whereas the
concentration, when being 5% or more by weight. gives rise
to a decrease in an etching rate of a transparent
electroconductive film such as ITO (ilm.

The working temperature of the wet etching agent

[



by Dai-ichi Kogyo Seiyaku Co., Lt.d. under the trade nane |-1Ilight.enol
-N-12), the substrate sane as that used in Exanple 1 was etched at. 40*C for
2 mnutes. and washed with water. After the resist. was peeled off with a
basic-peeling liquid for resist the etched substrate was further washed
with water and dried. As a result. of observation with an SEM the
anmorphous 1'f0 filmwas favorably etched and no etching residue was
observedoaipoaltioExanpbeding to By d her esenof anvetnahiong iagent t heontaai yié ng
an aqueoussol ution of 5.5% bywei ght of oxalic acid and 0.1% by wei ght. of
pol-y( oxyeét hybene) ahlgyt phenyle aboher0 Xl f ahel (nNaauivactinegbyi ka -iischin Kagyo
Seiyaku Co.. Ltd. under the trade naneH ghtenol N-12), thesubstrate sane as
t hat usednige Exdnple dwas3 @t ched wate £0* Cflog 2 avh putsds i o andi yaghed! enid ) y
water. After the resist. washeeled off with a basic heeling Iiquid
forresispplihebdeched webstitahe nwaso f urZ Der( Iwakihed - Fiitne v@ked ednddrd ewh e As
a result ofobservation with an SEM the anorphousl TO fil mwas favorably

et ched, lidne imo agt ¢ ht ingn rtesitdiee Nnaxs@osier y edmaitr 1ah b nGoifpdr dtiil wve. Exanpl e3By
the use ofan etching agent containing an aqueoussol ution of 5.5% bywei ght
of acetic acila amd al. 1Wlby wei ghtef p pelymoxyiethyh ene) awkijll phenyd e athidre d

sul fate (manufacturedby Dai-ichi Kogyo Seiyaku Co., Ltd. under the trade
naneH ght enolorid- 1®% tatiheswbsh r ateef esaamec as tchatv aslein gn Exanpp ke dwase letadhed
at 40 Cfor 2 mnutes, and washed with water. After the resist. waspeel ed off
with a basieveeethadlineuied foniésike,prheesttiched esudoto athe waso f ur t her
washed with water anddried. As a result ofobservation wwth an SEM the
anor phous!l TO fil mwas scarcel yetched. | NDUSTRI AL APPLI CABI LI TY By the use
of the wet etching agent conposition according to the present invention it
is nade5§@§§m3ﬁe—ge etch an anorphous | TO under mild working conditions

whil e an etcr%j ng residue is not generated at all. 9 CLAI M5
[G.1 is a cross sectional view showing a glass substrate

1 wherein a SiN film 2 as an insulating film is formed thereon,
further an amorphous ITO film 3 is formed on the SiN film, and
a resist is applied thereto and developed. By the use of an
etching agent containing an aqueous solution of 3.4 % by
weight of oxalic acid and 0.01% by weight of poly(oxyethylene)
alkylphenyl ether sulfate (manufactured by Dai-ichi Kogyo
Seiyaku Co.. Ltd. under the trade name Hightenol N-08), the
substrate as illustrated on FIG. 1 was etched at 40C for 2
minutes, and washed with water. After the resist 4 was peeled
off with a basic peeling liquid for resist, the etched substrate
was further washed with water and dried. As a result of
observation with an SEM (Electron Microscope). the amorphous
ITO film was favorably etched. and no etching residue was
observed at all.

Comparative Example 1

By the use of an etching agent containing an aqueous

solution of 3.4% Dby weight of oxalic acid. the substrate same



1 .A wet etching agent. conposition for use in etching anorphous
Aransparent. el-ectroconductive filns which conprises an aqueous sol ution
contai ning oxalic acid and a pol y(oxyet hyl ene) al kyl ether sulfate and / or
a pol y(oxyet hyl ene) al kyl phenyl ether sulfate. 2 A wet etching agent
conposition according to Claim1, wherein the transparent.
el'ectroconductive filmis an IndiumTin oxide film 10 .As. AF. A . A
% A% Af 95 ABB aAS% b &, tn <E&GARpEBZUPkS 2 kVheaheal oia] calcalreal ealh¢ahcalcal ¢t
a] ca] c”a] ca] caU] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] c”a] ca] ca] c*a] ca] cal] ca
| Mmrs}48d@] washed with water and dried. After the resist was peeled

;L E! $5$$3. 9B8%&R&( (A***+; +| wgl gb] X] ] ca] ca] ca] ca] ca] c”a] ca] cra] ca] ca] ca] ca] ca
] cha] chqtcay cel cd abaal ea) ea] caf) rall £l €Al cal calical sl eaktd €& ubstrate
;+L+V+v, --6.s..1020; 0@AOELl" 1al0122535566
6667{Vq\bvlavsq|fgb]t2§]e]1€aa§|§§]1§ﬂ] Galt¢alCater. As a result of observation with
a)J ca] ca] ca] ca] ca] c™a] ca]c”a] ca] cal] ca] ca] cal] ca] ca] c”a] ca] ca] ca] ca]ca]c™a]c
a] ca] c"ahCcaSEGIVALMYES" KOV hpw;s! YPTBLOVR o) -w h¥9' PlOVEA() -but a large
I Ty9' $10%c& ()-;! y9' $10% & ()-;
Ps10%& f n-nb6é890rf Skt Y i BEOUR (i MBS $10%R o )o BGAOYR (s 3i11Q kG ated on
10! 4y9' $109%&' ()-;! W9 $10%&' ()-; E}~SH=! SY 10 10
10, @t IP¥&' .(2-, @t 10%& () - @;
&$10%& ()-!pSY $10%& ()-3!'SY $10% ()-3Ra?SH=!SY [ 3 $10% (& ()-F+3

Comparative Example 2

By the use of an etching agent containing an aqueous
solution of 1% by weight of poly(oxyethylene) alkylphenyl
ether sulfate ( manufactured by Dai-ichi Kogyo Seiyaku Co.,
Ltd. under the trade name Hightenol N-08), the substrate same
as that used in Example 1 was etched at 40C for 2 minutes,
and washed with water. After the resist was peeled off with a
basic peeling liquid for resist, the etched substrate was
further washed with water and dried. As a result of
observation with an SEM, the amorphous ITO film was scarcely
etched.

Example 2

By the use of an etching agent containing an aqueous
solution of 3.4% by weight of oxalic acid and 0.1% by weight
of poly(oxyethylene) alkylphenyl ether sulfate (manufactured
by Dai-ichi Kogyo Seiyaku Co.. Ltd. under the trade name
Hightenol N-12), the substrate same as that used in Example 1
was etched at 40T for 2 minutes. and washed with water,
After the resist was peeled off with a basic peeling liquid for

resist, the etched substrate was further washed with water and

-1



$109& () -F+ fY&IOY-(F(& ()-&MLO% & ()-: S109& ()-'10% & ()- YR} ASH=! SY 10(
10( 20(,>MLO% & ()-S; 10% & ()-S; 10% & ()-!! 3 $10% (& ()-F+'L 3

$10% (& ()-F+B}"?SH=! SY f10% & () -$10% & ()- ! $10% (& ()- '+ $10% (& ()-
0 ,&10%& ()-:10% & ()-3l}[<SH=! S&9$10% & ()-! $109% ()- $10%& ()-'0

$10% (& () -!

$L0% (& () -$10% & () -1 nopgrs<b@ S! | Ss$10%&’' () - - 5Ss$10%&' () --510%& () - 10(
10( 10( A HRU.&AS -2 ADA BE (9 yoheghv pz{ P wit® &G SEM, the amorphous
10@s109& ()-! &PSs$10%\ & ()--5'LSs$10%' ()--5!i Ss$10%&' () --5Ss$10%&' () - - 5j
;TE'$a?PEO® film was favorably etched, and no etching residue was
10! 4y $10%& () -y $109B& ()-L$10% ()-"!'L$10% ()-LP10%R' ()-LS10%& () - $$3. %O
%4 YR Y3 Yk s @v 40! 3 TAIE' () -

Example 3

By the use of an etching agent containing an aqueous
solution of 3.4% by weight of oxalic acid and 0.1% by weight
of poly(oxyethylene) alkyl ether sulfate (manufactured by
Dai-ichi Kogyo Seiyaku Co., Ltd. under the trade name
Hightenol 325 D), the -substrate same as that used in Example
1 was etched at 40°C for 2 minutes, and washed with water.
After the resist was peeled off with a basic peeling liquid for
resist, the etched substrate was further washed with water and
dried. As a result of observation with an SEM, the amorphous
ITO film was favorably etched, and no etching residue was

observed at all.

Example 4

By the use 6f an etching agent containing an aqueous
solution of 1.0% by weight of oxalic acid and 0.1% by weight
of poly(oxyethylene) alkylphenyl ether sulfate (manufactured
by Dai-ichi Kogyo Seiyaku Co., Ltd. under the trade name
Hightenol N-12), the substrate same as that used in Example 1
was etched at 40C for 2 minutes. and washed with water.
After the resist was peeled off with a basic peeling liquid for
resist, the etched substrate was further washed with water and
dried. As a result of observation with an SEM, the amorphous
ITO film was favorably etched. and no etching residue was
observed at all.

Example 5
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Hightenol N-12), the substrate same as that used in Example 1

was etched at 40°C for 2 minutes, and washed with water.
After the resist was peeled off with a basic peeling liquid for
resist, the etched substrate was further washed with water and
dried. As a result of observation with an SEM, the amorphous
ITO film was favorably etched, and no etching residue was

observed at all.

Comparative Example 3

By the use of an etching agent containing an aqueous
solution of 5.5% by weight of acetic acid and 0.1% by weight
of poly(oxyethylene) alkylphenyl ether sulfate (manufactured
by Dai-ichi Kogyo Seiyaku Co., Ltd. under the trade name
Hightenol N-12), the substrate same as that used in Example 1
was etched at 40C for 2 minutes, and washed with water.
After the resist was peeled off with a basic peeling liquid for
resist, the etched substrate was further washed with water and
dried. As a result of observation with an SEM, the amorphous

ITO film was scarcely etched.

INDUSTRIAL APPLICABILITY

By the use of the wet etching agent composition according
to the pregent invention. it is made possible to etch an
amorphous [ITO wunder mild working conditions. while an

etching residue is not generated at all.
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