2 5 MAY 2005 DESCRIPTI ON VET ETCH NG AGENT COWPOSI TI ON  TECHNI CAL FI ELD The
present invention relates to a wet etching agent conposition to bz ewlcﬁ%ed
for the wet etching of a transparent el ectroconductive film such 35
(IndiumTin Oxide) filmto be used as a pixel electrode in a liquid crystal
di splay and the |ike. BACKGROUND ART A transparent el ectroconductive film
originating from1TO film has been widely used in the field of electronic
devices such as transparent el ggkrodes o cagtistatic filns, heat
reflection films, photdelectric transfer elenents and various flat panel
displays. In particuygrt g1 ¢ euidccrysEal dicsphay o § FEPD kas recently been
in increasing demand along with the popularization of a notebook personal
conput efg cag/m neaturpged, pTV set; a portable information term nal and the
like. I'nthe field of flat panel displays, the transparent

el ectrocondugtygvey rhide suchvas ib@ fkkMikgsused as @ edi sptayiglkecipode for
pi xels; and is prepared by photolithography etching. On the other hand.. in
the fieldmefodiitqyind craystipd di s BYy e ALCRLr especi alyleyt TR dHHH R Fokm 4
Transistor) - LCD. p olycrystalline ITO has heretof ore been enpl oyed, but
it becomes: fhfkinqul £14 00 Ui § pumicas va POlYEr ¥stcal | hre 1TQ ag pdi substiate is
| arger sized. The aforesaid display electrode is fornmed by a nethod wherein

a photanesush sl @PRbi Bd @QteQl @asla pixel electrode in a liquid crystal

display and the like.

BACKGROUND ART

A transparent eléctroconductive film originating from ITO
film has been wide]y‘used in the field of electronic devices
such as transparent electrodes for antistatic films, heat
reflection films, photdelectric transfer elements and various
flat,~panel displays. In particular, a liquid crystal display
(LCD) has recently been in increasing demand along with the
popularization of a notebook personal computer, a miniaturized
TV set, a 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 liquid crystal display
(LCD), especially TFT (Thin Film Transistor)-LCD,
polycrystalline ITO has heretofore heen employed. but it
becomes difficult to uniformize a polycrystalline ITO as a
substrate 1s larger~§ize(l. The aforesaid display electrode 1is

formed by a method wherein a photoresist is applied onto a



2 5 MAY 2005 transparent electroconductive film subjected to exposure and
devel opnent, followed by etching through the use of an etching agehi MAY @ilf
with the photoresist as the nask, and thereafter the residual photoresist
is peeled off. There have hitherto been enpl oyed an aqueous sol ution of
ferric chloride / hydrochloric acid. an aqueous solution of iodic acid. an
aqueous sol ution of phosphoric acid, an aqueous solution of hydrochloric

acid / ni tl{élg 2 86hd @%q%%rro%%ugﬁ)u@wvehmln' ke, e%rzeeatcm ngs gg%mtref ol fihe

above- nenti oned transparent ectroconducti ve I|HISUC

pogycry(ﬁé%lw&dﬁrp ff'o'lﬁwa § oERsaLd: Wet W hiEhiing QQQ”BNPE EP@h J© and

| i ke causes corrosion o a um num and thelike in the case o

pat ter m%ﬂl 1204, 3¢l ﬁﬂwefﬁ%c@'m P oceeds, st af L watmomaw@' M eheundari es,

t her eby ng It -d Icu conduct patterning in high processing

prect sia: Y W T Sapens, pent | aned ahaye, gn etching agent which i

capabl e of etching i't pixel display el ectrode in hi gh proceSS|ng preci si on

has recent|yrhesn, iy, | pof eapl g, d50RAd . m A6 ORARN NG, DR J 2K98T S ZEd ¢

substrat e, hlgh preci sion and arger-sized TFT pane alunlnun1nade W ring
and the i ke. Mg Of g€/ ﬁ)odﬁglcmotrh@ apoye- amanah%%dq Rr PRl &Mn &fh%%l'cs

recently proposed a method wherein an anorphous ITO is used and

subj ectfd 4 0 wgt sh%mdmngmlauvwe@k ACI ?’thé}ﬂtlb?‘r'l:ara{é’ld aqygous, qtspwalgon of
oxalic acid. Neverthel ess, the problemsti remai ns unsolved in that an

et chi ng, J1gsdidue dfshgr(pfd&l@ﬁqiomctb@l@aﬁ@anr]%umceqt (Rg @n r &L phoyis LITO to
wet. etching by the 'use of aqueous sol ution of

like as an etching agent for the above-mentioned transparent
electroconductive film such as the polycrystalline 1TO film.
The aforesaid wet etching agent for the ITO and the like
causes corrosion of aluminum and the Jike in the case of
])at.terriing, and selective etching proceeds starting {from grain
boundaries, thereby making it difficult to conduct patterning
in high proc‘essing 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 increacsing demand,
accompanying the Jlarger-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 1ITO is used and 1is
subjected to wet etching with a weak acid. particularly
aqueous solution of oxalic acid.

Nevertheless, the problem still remains unsolved i1n that
an etching residue 18 produced in the case of subjecting an
amorphous ITO to wet etching by the use of agueous solution of

oxalic acid In such circumstances. it has been eagerly desired

o



oxalic acidln such circunstances. it has been eagerly desired 1) 2 5 MAY
2005 to develop an etching agent free fromthe generation of an t§:AV¥ﬂS
resi due. DI SCLOSURE OF THE | NVENTI ON An obj ect of the present, invention Ps
to provide a wet etching agent which is conpletely freed fromthe
generation of an etching residue, and thus enables etching to be carried
out under a mld working condition at the tinme of subjecting an anorphous
I TO to ety @Q%ﬁ‘b?g Py Wsic Qnaw_?ug%lé%) SOhUd OR; Of,  pX@l L A61d @5, St hepcase
with the prior art. In order to Solve the above-nenti oned subject,
intensQMQan@%tpgéhmgeresearch and investigation were accunul ated by the
present inventors. As a result, it has been found that wet etching of an
anor phous | TO can be perforned under a mld working condition, and is
conpletely freed fromthe generation of an etching residue by the use of an

aqueous 9lcut hany reeng @ i PG palienagiginand, as a surfactant, a
pol y(oxyethyl'ene)” alkyl ether sulfate and | or a poly(oxyethylene) alkylplt

enyl ether gyl faie..dThys the QS?@@QBtiG%ﬁﬂiﬁpﬂ3#§$st%n139&99N9|Bshﬁgton
the basis of the foregoing findings and information. Specifically, the

present, ddvent i PPchs GONESE Ned Y L 13 ¢ W6t 1BE 6B PP, BOGNT e COMRRSILT 9B har
transparent el ectroconductive filns which conprises an aqueous sol ution

contai ni NG PXRI he 2eisdaand a Pl YK exYehlty 1lera) 18l ky! c £tiherc asul £ at gwand /
or a poly(oxyethyl ene) al kyl phenyl ether sulfate.

under a mild working condition at the time of subjecting an

amorphous ITO to wet etching by using aqueous solution of
oxalic acid as is the case with the prior art.

In order to solve the above-mentioned subject, intensive,
extensive research and investigation were accumulated by the
present inventors. As a result., it has Dbeen found that wet
etching of an amorphous ITO can be performed under a mild
working condition, and is completely freed from the generation
of an etching residue Dby the wuse of an aqueous solution
containing oxalic acid and, as a surfactant, a poly(oxyethylene)
alkyl ether sulfate and / or a poly(oxyethylene) alkylpheny]
ether sulfate. Thus the present invention has been
accomplished on the Dbasigs of the foregoing findings and
information.

Specifically, the present invention 1s concerned with a
wet etching agent composition for transparent
electroconductive films which comprises an aqgqueous solution
containing oxalic acid and a poly(oxyethylene) alkyl ether

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

BRIEF DESCRIPTION OF DRAWINGS




BRI EF DESCRI PTI ON OF DRAWNGS 3 2 5 MAY 2005 FIG 1 is a cross sectional

vi ew show ng a gl ass substrate wherein a SiNfilmas an insulating filmis
formed thereon.. further an anorphous ITOfilmis formed on the SiTNVAY 006}
and a resist is applied thereto and devel oped; and FIG 2 is a view show ng
the state after the substrate in FIG 1 is etched wth an etching agent
described in Conparative Exanple 1, and thereafter the resist is peeled off
with a basig pgeljng. agent, Ok LRe, hasi §1 e wT R NPT o PREFFERRED, FYBOPLYENT TO
CARRY QUT Tgég?rNbENT%QN Tﬁé concentration of the o%aFFg acid'&o'be used in
the prasept hnwendiQn i pml naghgnrqrﬂgsqll%ft'grgoj'fitl% 102 by W&l @hin e r TR
concentration outside the above range Is &lsadvantageous, since the

concent( gt ,afl 4hens Being O G1P0F; 1xess. Y el gt ¢fESYL e (i ipunt gasgnabl y

low rate o chi ng, ereas concentration thereof, when being 10 % or

nmore b Lght, . =TIk i pg.r consi dering the increased
¥e‘é’%92.dsi tailgﬁﬁ%t(ﬂqtl SANGE, | %\%F h B y{f‘hﬂ | aering '

dosage. I'n"a e pol y(oxyet ene) alk ether sulfate to be used

in the pres i nyent i I Swl eRLesENt edh, bY <t hee ggnes al of uly RO Ccl
2 (" i 20 9y 63K T 1 vhet 51 RS G ol ky! *bi G hovt ng 6 £ U53" E4¢ bo

atons, ppds an jontegern@ly fromyd t9,450Q,  and, M i ag%mwpni@e?émi p{@aniig

am ne, a quaternary amonium salt or an alkali netal. Specifically. exanples
of fav@roarglpﬁruas?imee Example 1, and thereafter the resist is peeled off

with a basic peeling agent for the resist.

THE MOST PREFERRED EMBODIMENT TO CARRY OUT THE

INVENTION

The concentration of the 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 Iin unreasonably low 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] RO CCH:{CH:O>,’\ SO&M /:I]
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



pol y(oxyet hyl ene) al kyl ether sulfate includes, as a trade nanme. Emarl 20C

(manuf actured by Mao Corporation).H ghtenol :325 D 4 2 5 NAY 20025 Y

(manuf actured by Dai-ichi Kogyo Seiyaku Co., Ltd.), Alscorp AP-30. M@s@ng

LE- 240 (each manufactured by Toho Chemical Industry Co., Ltd.). Sunnol 605N

(manufacture(l by Lion Corporation) and the like. In addition, the

pol y(oxyet hyl ene) al kyl phenyl ether sulfate to be used in the present

| nvent Qs }l%FQraef\: ,ruersee(rIt Eg tﬁla ¥ h% hqer}?{)gly f Qf i Ay [1| lC& . .R {Jt 9 )(Gl@g_p'oq 1?503H
i's an al kyl g 4t is an

Cl) wherein I roup havin o 20 carbon ‘atons, 'n

| ntegery T g hrom L L9 5000 309 Md £ 2mIPak§r280.QL9RN § 1T ec)A Upker nary
ammoni um sal't or "an al kal'i "netal. Speciftically, exanples of favorably usable
I h ~al kyl | eth I i ncl t rad :
AR AN ity et K P i SN i SR ks
Sei yak %9 g@gr{hehﬁi§§_(nanufactured by Kao Corporation), and the
like. above- exenplified pol y(oxyethyl ene) al kyl ether sulfate
d I th Ne. I h her . syl f at b I [
o oY SOt DL PRSP, BLPEE BUALALS MUbi e, Bl anypr T
th f. 0..00Q1, t 0 i,ght.. The, c i or f. th
e rangg (af, 0.9 %jﬁ klgTéﬁ/ef%e%ﬁbgfﬁresEmet g%gg?egsg ;‘{} ! ?ﬁy?gﬁ?g)éeﬁgﬁdpﬁ)e%yl

pol y( oxXyet hyl'ene) r sulffate an e enhe) a

et her | fat i ve-gyent jz0 ran i S fawor si ffcg the
concentsc;}llé?t %Sﬁfe%_feaq‘)gg?ﬁg&o?@ mcﬁ%@ﬁ@ﬁﬁhﬂﬁaﬁeﬁaﬁ ge%g' ion
of an %ﬁ@'r@gnr%migugm %%ryqaﬁrtohﬁ) having 4 to 20 carbon atoms, n is

an integer of from 1 to 500, and M is ammonia, an organic

Co.. Ltd,
LR

amine, a quaternary ammonium salt or an alkali metal.

Specifically, examples of favorably usable
poly(oxyethylene) alkylphenyl ether sulfate includes, as a
trade name, Hightenol N-08. Hightenol N-12 (each
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 I'TO film.

The working temperature of the wet etching agent
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concentration, when being 5% or nore by weight. gives rise to a decrease in
an etching rate of a transparent el ectroconductive filmsuch as ITOfilm
The working tenperature of the wet etching agent. 5 2 5 NMAY 20Q3 MAY 2005
conposition according to the present invention is in the range of room
tenperature to 9012 , and the working tinme is in the range of 1 t,o0 30

m nutes. The conposition is preferably applicable to wet etching of 1ZO

(i ndi upy 4] n&s Q4 A8) 2 @08 10G ¢ liickg pien AdAid b on; f fehggofgonggph ngh@mm@ys I TO

film In what follows, the present invention wll escri be in nore

detail oW t Bohef £f BNLEr 4 PuWRr Kigng @xanph g9, (MU C o fhoweyer; mhalils ngverpdimt
t he present invention t her et o. Exanple 1.F|Q:l|s a cross sectlpnal Vi ew
showi ng, @ g asg substgaty Inwher&isn argicN Tclolnmga_s%i@ﬂ i nsulatd g filynis
f or med thereon; further an anorphous ITOfilm3 is formed on the SIN fllm
and Aahealehbile appld ed thenehe %ﬂdIQﬁyekpﬁﬂduxﬁyzﬁh% %S@i@@)aﬂpdEHﬂh!ng
agent containing an aqueous solution of 3.4 %by weight of oxalic acid and

0. 01% byk veighta @f c iR WX wet ylrene); n @ldxbpranyh set her rsuhfate
(manufactured by Dai - iclt i Kogyo Seiyaku Co.: Ltd. under the trade nane

Hi ght enol  Ni@8)w ntahe fo3ubstd atieh @sp i & kusttr ahad ©ni FA Gw il1 Wes atehad vatd 4013
for 2 mnutes, and washed with water. After the resist 4 was peeled off

W th ajpasherpeehiengili ghlithfarefasdste tthe etehedh substd atifl e waswitirdher
washed with water and dried. As a result. of observation with an SEM
(El ect heRy M 6¢0SEQPE)ne VB RIMNPNOUS present invention thereto.

Example 1

FIG.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 1TO film 3 is formed on the SiN film, and
a resist is applied thereto and developed. By the use of an
etching agent contaihing an aqueous solution of 3.4 % Dby
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 aqgueous

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



i TO filmwas favorably etched; and no etching residue was observed at all.
Conparative Exanple 1 By the use of an etching agent containing an aqueous
solution of 3.4by weight of oxalic acid. the substrate same. 6 2 55qA¥Y(52005
as that used in Exanple 1 was etched at 40 C for 2 mnutes, and washed with
water and dried. After the resist was peeled off with a basic peeling
liquid for resist, the etched substrate was further washed with water. As a

resul t ,qf ryat pon,w E e appfphous, 17&d | S < but a
| ar ge a%uﬁggf@o¥'%Pcﬁpnéﬁgggﬁgugswg“&gie@gggg?vggJégg??lhg%rgtéﬁggﬂ%gFfG. 2

Conpar gt v &, BXaPd w3 cRY v Ree VSEnQf &P &4 ChA PPe AJERE ¢@R1E @k NLNGs 8N AAYEOUS
solution of 1 % by wei ght of poly(oxyethyl ene) al kylphenyl ether sulfate (

manuf aglrir ¢« BY aDaiad ichiy H0G%A S§igHAKY (G- r e Likd, PRECE (LR d rades DA,
nghtenol N-08). the substrate same as that used in Exanple ] was etched at
40°C fQra @ AU €5 waalth waghed wWdh wahes .o Afd&l] d e b8SieStv a ¥@sn REEl £d- Of f
with a basic peeling liquid for resist, the etched substrate was further
washed ;Wi t B et ery 120d Ahicgdhnh £ssa Iresul 1i16f  whservath en Wik an SEM gt he
anor phous 1 TO filmwas scarcely etched. Exanple 2 By the use of an e%chlng
agent eQnhaiend Ngr an AdUePUs e ssAhWE 0N Qf 13- 406 Dy r WRlghts ofl 1 @Xalria eaci ¢ and
0. 1% by wei ght

FIG. 2.

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 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 scarcely
etched.

Example 2

By the use of an etching agent containing an aquecus
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 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



of pol y(oxyethyl ene) al kyl phenyl ether sulfate (manufactured by Dai-ichi
Kogyo Seiyaku Co.. Ltd. under the trade nane Hi ghtenol N-12). the substrate
same as that used in Exanple 1 was etched at 40" C for 2 m nutes) 5amgy hed
with water. After the resist was peeled off with a basic peeling liquid for
resist - the etched substrate was further washed with water and 7 2 5 MAY
2005 dried. As a result of observation with an SEM the anorphous |1TO film
was fayqrahl y Aat ched, . and o A1 ehi 0 [ eRi que Was, olsar ved «aty Ably, Fxpopl e 3

By the use of an et_chl ng agent containing an aqueous solution of "3.4% by
wei ght 1gfo oxal he @gicd and, P, §%4 by, g gt 48fq pg'oy(eoeﬁe/ﬁmgl ened; A kylw gLher
sul fate (manufactured by Dai-ichi Kogyo Seiyaku Co.. Ltd, under the trade
name Ehghtenol 32519) . the substrate same as that used in Exanple 1 was
etched at 40°C for 2 mnutes. and washed with water. After the resist was
peel edyof f ;Witth a8 basic peeling liquid for resist. the etched substrate was
further washed wth water and dried. As a result of observation with an
SEM the amggphqys, I fdd mwes favorablay &f chedy @nd inPg ebehi Ry J&si due
was observed at all. Exanple 4 By the use of an etching agent containing an
aqueoug 189k bhi @1 af 413, 0% byw ek ght o@f c%alitCa¢hdaand @ 1% by ywei ghty, ¢ Of

pol y(oxyet hyl ene) al kyl phényl ether sulfate (manufactured by 5al -ichi Kogyo

Sei yaky rCop o141 6x yURAUG 1) trAdE NAIR & r 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 ligquid 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 of an etching agent containing an aqueous
solution of 1.0% by weight of oxalic acid and 0.1% by weight
of poly(oxyethylene) alky]pheny]iether 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 ctched. and no etching residue was
observed at all.

Example 5




H ghtenol N-12), the substrate sane as that used in Exanple | was etched at
40°C for 2 mnutes. and washed with water. After the resist was peel ed of
with a basic peeling liquid for resist. the etched substrate was lerEtHéYrZUUfJ
washed with water and dried. As a result of observation with an SEM the
anor phous |1 TO filmwas favorably etched. and no etching residue was
observed at. all. Exanple 5 s 2 5 MAY 2005 By the use of an etchi ng agent
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w th wat
recgist, 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 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 scarcely etched.

INDUSTRIAL APPLICABILITY

By the use of the wet etching agent composition according
to the present invention. 1t 1s made possible to etch an
amorphous 1TO wunder mild working conditions., while an

etching residue is not generated at all.



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 r@suMhy i
observation with an SEM the anorphous |1TO filmwas scarcely etched.

| NDUSTRI AL APPLI CABI LI TY By the use of the wet etching agent conposition
according to the present invention, it is made possible to etch an

anor phous 1TO under in ild worki ngdH¥Sions, while an etching residue is
not generated at all. 9 2 5 MAY 2005 CLAIMS 1. A wet etching agent
conposition for use in etching anorphous transparent el ectroconductive

films which conprises,an aqueous sol ution containing oxalic acid and a
pol y( oxyet hyl eré) L Py MEctEART CCBReR LB G the i SiehtnR A5TrpRAy dtRHerY)

al kyl phenylie@tdagfidiztlé #MBs whicH\c¥8pri®k E ffieage Mt BRRAhiRNo:agicor ding to
Claim 1, wherein the transparent el ectroconductive filmis an IndiumTin
oxi de fil mcidl@nd a poly(oxyethylene) alkyl ether sulfate and / or a poly(oxyethylene)

alkylphenyl ether sulfate.

2. A wet etching agent composition according to Claim 1, wherein the

transparent electroconductive film is an Indium Tin oxide film.
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