; st €3eJbG . N6Th297 DESCRI PTION 5 Technical Field The present invention
relates to an etchant conposition for silver or a silver alloy. Background
Art 10 Menmbers nade of various conductive materials, for exanple, netals
such as gold, silver, copper, alumnumor their alloys aﬂmwmm M S

el ectrodes or wiring nenbers on a substrate nmade of cera ﬂﬂ I”E I n
particular, silver and silver alloys have the characteristi cgsegich that
their reflectance is high and their electrical 15 resistance is snmall, and

therefore they are commonly used aBDESCRIPEIONng nateri al ek

material. In the production of integrated circuit boards, ,m’u’my&%n@wm’f

di splays, or the like, first a netal thin filmof these materi or med
on a substrate, a resist having %F&Fe eterm nﬁd pattern is fo°ff@8" on the
thin film and the netal thin 20 MG LRPMHELD using the resist as a
mask. For etching, an etchant suitable for the characteristics of the netal

is used. For gxgg@l ir .iJgpanese Lai d- Open Patent Publications Nos. 10-130870

and 2000 200 et chant conpositions for alum num and al um num
alloy thin filns. zﬁ‘h'éof)rénsteﬁb!iﬁgeﬂtfioﬁ!Ilc?‘lﬁtresofq ah! ¥&hagt! %sﬁ’ﬂ?cﬁtfﬁpam

cont ai ni ng phosphoric acid, nitric acid, acetic acid, an ter 1s
currently usedlverionavsilverwily. a substrate on which a resist pattern having
a plurality of identical resist pattern units has been forned is etched
using this etchant, the sizes of the resultant pattern units of silver or
30 silver al |Bacgkgrb@nd@irtuni form between portions on the substrate, and a 1

difference of pattern wdth with etching and wiithout etching is | arge.
Eurt hermdPe, this eiMemBersands olsvasens copenetive materigls.circesample on, so

t the etchanf ,causes str acetic acid odor. and thys. there are
probl ens suc Hnﬁfsalf)o?)q’c kg%i ?gvﬁﬁen‘ioPpgr’TﬁgWB%W@, ot hﬁ}éériag?qfsdgﬁﬁnd f or
an etchant coifpgakdd Uy BRIcttde¥ Sr Wiritig WeEmBLILYH hNGibstkai@ Vel FL er N
having pattern units of uniformsize to be forned on a substrate surface,
t hat causes aesamli¢s di fglasencin gianpiul®r, nsilvedt Andi silveat alopg lenéd whé hout
etching, and that does not adversely affect work _environnent. 10 Disclosure

of I nventi on chasagtesissics sushetiatdheiw refledtapre inddgh angd theirieleesioad t he

above probl ens.. An_ et chant onpo Lﬂ{on for silver or _a siJlver glloy of the

15 present i MYEIEFRF donpPidles?d nhterplars) thoe 28 GBRPRORYadP8d Bholphori c
aci d, nitric afiethiARdnd@rfll or Wirfh P hEfiEHRE bPSctidd 6t iR ddatua! ence
carboxylic acid s at [east one selecte rom the group consisttng of

oxalic acid, cirduit Boasly, flat Panehdplayddrdthelike ofivtizimetal thini flnaefd and
citric acid. In a preferred enbodi nent, the nufti val ence carboxylic acid

i s contai ned these, mateviald & Sformedooerby awesiupistratehea presiphohavingia is
contained in a ratio.of .32 to 83%Db i , .and the nitric acid . is
cont ai ned | n Brepgteriued paster mobarhedul dhie 8 ik AndibE Astal dhing
Dr awi ngsohi g i C ty i o n . bsi & on
ich a r2 gsi ﬁlﬁﬁé? t%?ﬁﬁe(?;’s&%g?nte}% ¥%ﬁé\6r éignaﬁlﬂgs%ubgéfggglﬂg’sig gélcnvé? thin
mon its sywifaile.for the characteristics of the metal is used. For example,

Japanese Laid-Open Patent Publications Nos. 10-130870 and 2000-

100778 describe etchant compositions for aluminum and aluminum
alloy thin films.

25 For etching of silver or silver alloys, an etchant containing
phosphoric acid, nitric acid, acetic acid, and water is currently used.
However, when a substrate on which a resist pattern having a
plurality of identical resist pattern units has been formed is etched
using this etchant, the sizes of the resultant pattern units of silver or

30 silver alloys are not uniform between portions on the substrate, and a



'30 Figure 2 is a partial enlarged view showing a striped resist 2 pattern
on a substrate. Figure 3 is a schematic view show ng a cross-section taken
along line X-X of Figure 2. Figure 4 is a schematic cross-sectional view
showing a silver 5 striped pattern fornmed on a substrate by etchi ng. Best
Mode for Carrying Qut the Invention An etchant conposition for silver or
silver alloys of the present invention (hereinafter, may be referred to as
"the conposition of the 10 present invention) contains a nufti val ence

car boxyl i ¢ adifferqivesgfhpattermevidth with ietclaimigdand iwithenteetchihgrie lasgeno
particular limtation regarding the nufti val ence_ carboxylic acid used in
the present ifwdhermaradhinatehanticontaing acgbisdeid in adeigh songentragion, east

t I d 15 ftj. | | i i d havi
2 bydr oyl grBBaths GEhERE pAMshs yoRE Aobtis it RIS A B LB Al
val ence car bgi%ble‘iné‘gﬁﬂl hQ?}hHPGJO?K%}n'v‘froﬁ‘ih&t. nmal oni ¢ aci d, succinic acid,

glutaric aci aconitic ac ketoglutaric acid, malefic acid, citraconic
acid, mal gc acid, tJ@heéfogeathdate i20a adeingnd fof adC btthant adophessitibn Nfor €
preferable mufti val ence carboxylic acid include oxalic acid, succinic
aci d, gl utarisilvetiaf, sdvemialloys dbiatl, allevo gl pattein having pattefn qnits of
citraconic acid,, malic acjd,, and.tartari.c, acid. a es of even e
oref or abl o mARorARcES ba fBERsfian acqubstrate APhEL sEvee R maler | c

id. Th ' I ' ' . . '
conbi nat i on. ngren® ERGAL B Wil pidShE Rt SPELRE RRAIRLD |

the conposi tidqyesQiotiddepie?$ Qffect WoPRenVironmeént ati o of 0.5 to 10% by
ight. Mre preferably, the content is 1 to 7/ by weight, and even nore

ferabllP, 2 to 4% by weight. Wen the concentration of the 3  nulti

val ence car bopyisbiaus€ bflinvertidiessi vel y high, the nulti val ence carboxylic

acid may be precipitated, so that precise caution is required. Phosphoric
acid is preferably Jddwet presentiinventionoispaeiomplished im@rgeegemolvmbmi on in
aratio of 32.to 83‘%5 wei ght. More 5 preferably, the content is 32 to 68/
by weight, eARPVRdFa ‘erably, 39 to 61% by wei ght, and nost preferably,

(2 1o 500 by el O s Nk il 5 BhegSOPLE kg B oS o0
preferabllp, presentinvention comprises a multi valence carboxylic acid, phosphoric
acid, nitric acid and water.
In a preferred embodiment, the multi valence carboxylic acid
is at least one selected from the group consisting of oxalic acid, malonic
acid, succinic acid, glutaric acid, aconitic acid, ketoglutaric acid, maleic
‘ 20 acid, citraconic acid, malic acid, tartaric acid and citric acid.
In a preferred embodiment, the multi valence carboxylic acid
is contained in a ratio of 0.5 to 10% by weight, the phosphoric acid is
contained in a ratio of 32 to 83% by weight, and the nitric acid is

contained in a ratio of 0.4 to 19% by weight.

25
Brief Description of Drawings

Figure 1 is a schematic view showing an area of a substrate on
which a resist pattern is formed, wherein the substrate has a silver
thin film on its surface.

30 Figure 2 is a partial enlarged view showing a striped resist



‘the content is 5 to 19% by weight, even nore preferably, 7 to 17% by 10

wei ght, and nost preferably, 9 to 15% by weight. Water is preferably
contained in the conposition of the present invention in a ratio of 6 to
59% by wei ght. More preferably, the content is 19 to 59 % by wei ght, even
nore preferably, 29 to 49% by wei ght, and nost preferably, 34 to 41% by

wei ght. Water may be 15 supplenented with an aqueous solution of mnulti

val ence carboxylic acid, phosphoric acid, or nitric acid. The conposition
of the presergatterneon asubgtyateont ain a surfactant, an antifoam ng agent and
the like that are comonly contained in an etchant conposition. 20 An
etchant can be obt aifigdrey id »i sthematienyiew shaveingeacenoporettion ssken

phosphoric aci.d, nitryg, agid er, and if necessary, a surfactant, an
anti f oani ng a?d%g?m&r%siﬂéhw\éﬁhat are the conponents of the
above-described conmpgsitd 4.V ) sl ut 1.0 fos h of
the multi val ence car%%iéy?iqg gg?@‘?lﬂ%h&%h% P%aam gs‘ggﬁ %vapll[}% ggﬂgg?d may
be separ abel wtpipeAdsttbrnifodmedaita $absiraté by atchifigxed such that the
concentrations of these substances in the resultant m xture are

predeterm ned concentrations. There is no limtation to the order of mxing

the sol utions, ing the thus obtained etchant, a silver or silver alloy
filma fori2gftefiode spcarrying Out the laventlgn ror exanpl e, a predeterm ned
pattern is forned o f . ilyver film of [a t he use
of a resist, and et%l# %%hliyﬁgﬁl&’grg{r%og’ %rtq\fﬁ'teﬁiog Sﬂggfgpoggggh}reaﬁ@%}éﬁen, t he
resist is reravestivht(hefeindficd] Bfdys beSteféB8to 89 “tHakompasidrd 6f fhef the

| ver film having the predeterm ned shape is formed. For the etching
ieat menflOof presemtvBrvemtioni)|contaiak laopulfil valenérecadoaylhiondid, iphnsphericbe
enpl oyed used as when a, conventionally used etchant contai ning phosphoric
acid, nitric addgutEsacid and watefnd water is used. The present etchant does
not contain acetic id, .sqQ that,.the JIO ﬁogk envi ranmegﬁﬁ i S lnot f?dversel y
af fected. Wien a subdFard MonPaHtaHaL muauon resaxding the mulis xalense; ¢ of
i dentical patdehfxyid latid23sdiesn tRE ’?x‘ésbﬁt SnGBRton! BS RInESHsOft lifegpattern
units are not difflerent fromportion to portion in the obtained pattern
units of the cirbveylioackl hatingldtoledst |two aateridye carbioxyl greupsy hadnaon the
whol e surface of the 15 substrate, and the difference of pattern wwdth with
et chi ng dAd wuHaéutvalencei wgrbexydienlacid Thavisrghre, hydeoxs cigzenp cpdspti on of
the present invent lb&r; can be used preferably for production of an
i ntegrated ciFERBPHOUPY a flat panel display or the |ike. 20 Exanpl es
Hereinafter, the presghipieRV i | : ) . | es,
but the present inventi o%le?sﬁ%lte?ﬁa\rw% éﬁgtﬁhg‘?‘zﬁ# %ﬂ;@gﬁ%ﬁgﬁf@ Ilil?erigtHB 64
parts by vol wwalef acid; amakynit aldid, suedihibbeiddSgutdriéSadid, \webaitic) apidysphoric
acid aqueous solution (specific gravity of 1.69) and 0.5 parts by vol ume of
a conmmer ci al 1ketaghithpis| acid,onaleic ipgidaeifpacynisi acid cmadicacadyutagtarie acid, i on

ecifig.gravifjy. of 1.42)_were.m xgd, and the 5 rts by volunme of 35
@ 202 RnditisBisasid*Lenamnie pChioct mreteabls mylifvalends SopRoRiRea vi t h
t he resul tant, &g x t by .. j, N} £l.e : L at el a
gl ass substr a%éga h%lt/éli‘%e ad}glﬁ]?vé?lﬁf iﬁl%m%ﬁrrgdée&gf aqgﬁ}ggla#}%%r )§%€\nﬁlfc% gcﬁ‘ii ckness
of 0.2 (err) rketBglitarielddidCmaleie 4VidyVeéibRtonidhhsids whsli¢ atil, Wl tdpiBFieed in
the etchant at 35C for a period until the thin filmdissolved. This period
of time was raxadur Baantplesmdf even earei prpferabde waslti whlenicatcatboxfdisl &cid show

the results. les . 2 to 4
igllgf(uadgpoxalic ac?d a)nd maleic acid. These multi valence carboxylic

25 acids can be used alone or in combination.

The multi valence carboxylic acid is preferably contained in
the composition of the present invention in a ratio of 0.5 to 10% by
weight. More preferably, the content is 1 to 7% by weight, and even
more preferably, 2 to 4% by weight. When the concentration of the



'The sanme procedure was repeated as in Exanple 1, except that the anobunt of
the nmdl efic acid aqueous solution was 10 parts by 10 volune in Exanple 2,
15 parts by volunme in Exanple 3, and 20 parts by volune in Exanple 4 and
etching rates were calculated. Table 1 also shows the results. Table 1 15
20 Exanpl e85d6 Phosphoric acid solution70% Nitric acid sol ution35% Mal efic
acid solution Etching rateparts by vol uneparts by vol uneparts by

vol umeA/ m n. 1640. 5561542640. 51058793640. 51546274640. 5204202 All the

etchants of ExamR!®fedcd Qaﬂb&@?icda@ﬁlcfb ekbaRivel glitgrrge tRbChRINI ¢RRhRkNI Ng a

| arge anount of malefic acid of Exanple 4, the [efic acid was slightly
preci pi t at ed,cazhaxytlivcadt chay e rpreeipitiatght dotHat\wreeide catitianyik eequirdd. et chant
containing 48.5 wt % of phosphoric acid, 11.5 wt % 6 of nitric acid, 1 w/

of oxalic acid, andPhosphosisfacighitprofesablyepnntainedsipihecomposition Hfs
bstrate (1 10 hay| i | i i t hi ck 0.2

Cortymon | t SheupTesemt dventinn dnqa° et ol 32 kb Bfarb cweiatt | Blones

f d t hey i feip { '

ormed ongt hg,Rkdryly "thadE eht)§s B8DR! 68%Shy W%ﬂtﬁﬁv{ehpﬁgré ngéfetrﬁﬁ%‘é"as

formed by exposure an opnent. This stTripe er ned SI st

formed on the3%td 6% By weight, and ansdtgrefaably,of2 & 58%bySweighitn t he centr al
portion of the substrate as shown in Figure 1 (the area is shown bK Lin
Figure 1). Each uni Nibrictanid istprefrrabhacontained dnathe compgsition phthern unit

havi hort side, of 90 (4 . I i de, of 0 dth
pat torn uni { PTERFEE TORRBIR & RBHEN (i 0q8% Ry eigblr Moremiplérablsa; st ance
att . i EHUSUF a8 £00P% R eeigber i

2 giro 2 7 onpeostehl'Ss B3k LB by WhigRt, ARR Bord pr BRI 8 318 B ne x. x

Fi gurao2. wéighs) érv&incfsiﬂpi‘bfei:ab%@ ofter153d bgrwéightsubstrate 1, and then the
striped resist pattern 12 was 15 forned on I1ts surface. Then, the substrate

on which the patter Wakes fisrpredenaddyi conhadwetl i im tthe eomipasitiaxt ofdochéor 104
and

seconds for etching, This substrate S ng%ﬁg w th water and dri eij,

then the resiRAesoRls IRty IRa; FAtie of fnto y "é%‘gbhoeroirﬁ pretnablyy, 4
i ped . i il d 20

T Rer ey B chhieft sl I8 hiEhy Weibht R hAREpletahly ogEs 4bPRy o' ©

di stance a ((wéight) aBdt WRAD HUFGGBN, 30N 319y Okeidh®. SWHRE hidy™het ri ped

ri
pattern units was neasured. Mre specifically, 1n each area of A’ B, C and
D, the dilst armuppdemhentdd lvdthvemm adueousnsplatida of rault viapattep aathoxylioni t
that is closest to a vertex of the square L shown in Figure 1 and 25 the
| ong side of 3¢id, RROsRBORIC aoid, gFaritrig@ckkn unit was measured. In the area E,

di st d t the.| i des_of triped patt Nt _that |
" the cent or of |1 na e amporttrt. o ThErPetieet SRRl Moy SEMAN i poa

pattern unit 5g.#BASYULAdanfifGariRfS Ukt Vahd et (0L th dre boBpdayage of

val ues obtained by three nmeasurenents 1 n one 7 portion I n each area. A
val ue (a-7)/ Zonbamedde dryetbhandicompobitich.f f er ence between the di stance a

d the distance of 7 (err)m(i.e., the distance between the original

i st p@0tern unitHn wichankhLagetienebtaised byrmisinge thesmudfi palensen wi dt h

af ter etohing.., TG 008 5 05:L055 Obicp 3kt Sulh 48, ShhSk £L50ng, yes

surfactant, an antifoaming agent, and the like that are the components
of the above-described composition. Alternatively, aqueous solutions
of each of the multi valence carboxylic acid, phosphoric acid and nitric

25 acid may be separately prepared, and these solutions are mixed such
that the concentrations of these substances in the resultant mixture
are predetermined concentrations. There is no limitation to the order
of mixing the solutions.

Using the thus obtained etchant, a silver or silver alloy film



‘Tabl e 2 shows these anpbunts. The standard devi ations of these anounts are
cal cul'ated and shown in Table 2 as well. (Exanple 6) 10 An etchant

cont ai ning 83 wt % of phosphoric acid, 6.5 w/ of nitric acid, 3.4 w % of
citric acid, 1 wt% of malonic acid, and 6.1 w % of water was prepared.
Using this etchant, etching was performed with the sane operations as in
Exanple 5, and the one side loss of pattern wdth after etching and the
standard devi ation of these anbunts were 15 cal cul ated. Table 2 al so shows

the results. folaeRagiial Mcbdhidapish be Aohed.CIESH egQipdé N He8dtefmihdd Of
phosphoric acid, 0.74 wt%of nitric acid, 31.4 wt% of acetic acid, and

10. 46 wt % of padtem isaforpediorghectirfassi ofya tsilver dilohafita, suwhsthategbyvtibe
performed with the sanme operations as in,Exanpl e 5, and the one side |oss
of pattern witfehohftiEsiy @H‘Fln%tcg%g tlﬁé’eﬁ%ﬁﬁﬁ’lﬂb\wﬁ Festofs ih&skanpunt s

wer e cal cul at T. . also t res l.e.2

Measur ement afrg% g%s?&(gals o%s"%?wp% tvgﬁlﬁ \%@Péﬁ%’?%@? %ﬁ?’ﬁ?ﬁgs’? ti‘%ﬁ') Exanpl e
SExanpl e §Corpattérn of the silver film havi%gj the predetermined shape is formed.

1A0. 161. 73. 8B1. 101. 54. 9C0. 242. 11. 6D0. 852. 2Z. 2E0. 490. 60. 81 "St andar d

devi ati on | 0.B#0tlkd ktchinpotrcabmene sofl 4 ssibfer Tablsdvar alloyc ibmbehsesme hat
when the etchants of Examples 5 and 6 were used, a variation in the_size of
the silver pdonditions came beysmplayed i usedeas avhemas eonvengisagllyhased chant

of Conparative E£x | e 1 was . used. .15 In t.he ex | es, aceti g acjd.was not

used, so thayeich%%a%ngoé@?lql&gws_pﬁ8“8(?&43cpl Facﬁg%fieﬁﬁé‘“@f@&@c‘@ﬁ?rdﬁd t hus,

the Wor k- enviyeQlTenthe\BPestindUtbh Al doks IR Q¥ din GE¥AETR, do Faf khat 64
rts by volune of a commercially aval?a e 85 [ﬂmsp oric ‘acl d agueous

a ut i on10spework @ngirnnientois hob9adwirdel}O affetted. byWhehuaesulsteateWb o

mal efi c acid aqueous solution (specific gravi té' of 1.42) were m xed, and
then 0. 65 parwbichya vesighpatiern achlaralityohidentical patterniunits hesd

| ut,i i fi [t f 1. 25 added to t ' ,
her oby obt alMFeRgHoMed i cished. Wad s e BEjiaas vautsctranet ALBERE: 10
eby obt ai#ieg SAH & Ehelifes, S o (iferet
or bvi aed. Tharmypertidn, B Hokof, MUK BEESRN dhifelfunleh Aehd BURMF BT OF°

the substr at &iivertdibyshlie, aRdRRe wfitd ArdHAEHE én tHOwholeBEIaak @f@ReWhi Ch a
resist pattern has been forned 9 was subjected to a etching process by

i mrer si nd5t hesubsbeate aerd the difference afipattern widthovith etchiog saslowitheatet chi ng

time was predetermned as,a finme to clear. Separately, th ane procedure

was repeat ed SR 1§ ﬁgiaﬁl'heﬂ’?ﬁ?é?rﬁ it ep‘&“hﬁﬁg\ﬁ&énﬁﬂsétﬂ%‘? é’&rﬁi’ﬁear%n@m ce
invention can be used preferably for production of an integrated circuit

board, a flat panel display or the like.

‘ 20 Examples

Hereinafter, the present invention will be described by way of
examples, but the present invention is not limited thereto.
(Example 1)
First, 64 parts by volume of a commercially available 85% (%
25 by weight) phosphoric acid aqueous solution (specific gravity of 1.69)
and 0.5 parts by volume of a commercially available 70% (% by weight)
nitric acid aqueous solution (specific gravity of 1.42) were mixed, and
then, 5 parts by volume of 35 wt% maleic acid aqueous solution

(specific gravity of 1.12) was mixed with the resultant mixture, thereby



5 as long as the time to clear or four tines as long as the tine to clear.
The "time to clear"” refers to a tinme during which a silver filmhaving a

t hi ckness of 0.2 (err)mformed on a gl ass substrate was di ssol ved when an
etching process is conducted at 35C using the above etchant. After etching,
t he substrate was washed with water, and dried, and then the 10 resist was
renoved with acetone. Wth respect to the obtained substrate, the distance
a ((err)m between the |ong sides of the adjacent silver filmstriped
pattern unit : I he =1, i I js G bet ween
t he di stance%é)\egﬁlaﬁgf\a;wg?%%%n}ée S‘S?B&;é’t(eg}{,r ?n%l\?ﬂgé %’Fh,bls?rﬁgggll%{lgggée% et a/een t he
15 original rfas Ghafalof @00%gilves) wits adthlickiteat @f 0. 20t bhiits safface was
defined as "difference of pattern width with etching and w thout etching".

Tabl e 3 show priegideds ulRhis substnate avas émmxenspl én2bhepetchiangtat 3 Cofarts by

vol une of a compeyci gl vai | abl e 85% phqosphori ¢ aci.d aqueous sol uti on and
4 parts by JABRL PefHR HER SRIOTR o TP SO EATaS TPBREE by

vol une of za ¢ L2kl i it i | ution was
added to f5he Emﬂ{gx[ Eﬂue?%,&hﬁ%?% y&g'%k%cﬁ?éﬁﬁﬁﬁanﬁ‘é‘?%%gﬁgf’ @f\eﬁ%%%lﬁc?s et chant,
etching was 25 perforned with the sane operations as in Exanple 7, and the
difference of pattern wwdth with etching and w thout etching was

cal cul at ed. TdBkeniples @dosiows the results. 10 Table 3 5 Etching

timeDifference of pattern width with etching and without etching (,u
m Exanpl e 7Com Exarfjiee samenBrosedure ayas rspeatgidcas tineExampleol, except

cl ear 3. 410. OFqQur tines th i to,clear6. 716.0 T results,of Table 3
L ¢ hatthtiabs, repah ol tBF maldie A agERow AR Was L0 R R u
ching i1§ S ' t] ' d.
I ndustri 6:111% Apr?;qug%ﬁp%(e&g%?ggl%ﬁ\%&{tgh%hggglrngéégﬁiﬁ% ar{t/lglr?te?’o%?&azéﬁ %glggri bed
above, an et chprohumerasExample dnimnd rtclgng ratks iwerel ealeelated.boXgbleclaci d,
15 phosphoric acid, nitric acid and water is provided. Wen this etchant
conposi ti on ialsasbawsgheweswlés.of a metal thin film in particular, a silver
or silver alloy filmcan be formed uniformy on the surface of a substrate.
In nore detail, when a substrate on which a resist pattern having a
plurality of identical resist pattern jb§ has been forned is 20 etched,
t he obtained pattern units of the netal thin filmon the surface

15

85% Phosphoric 70% Nitric acid [35% Maleic acid

Example acid solution solution solution Etching rate

parts by volume | parts by volume |parts by volume A /min.

1 64 05 5 6154
2 64 0.5 10 5879
3 64 05 15 4627
., 20 4 64 05 20 4202

All the etchants of Examples 1 to 4 could etch silver. In the
etchant containing a large amount of maleic acid of Example 4, the
25 maleic acid was slightly precipitated, and the etching rate slightly

lowered.

(Example 5)
An etchant containing 48.5 wt% of phosphoric acid, 11.5 wt%



of the substrate are uniformw thout having a different size fromportion
to portion on the substrate, and the difference of pattern width with
etching and without etching thereof is small. Furthernore, since the
etchant does not contain a conpound that emts a pungent odor 25 such as
acetic acid, the work environnent is not adversely affected. Therefore, the
etchant conposition for silver or an silver alloy of the present invention
is useful in a wide range of fields such as production of integrated
circuit boar @$nitri©duid, i1owt%foff dxallichesié) afid 89! % ofrwatee dvagﬁreﬁdred CLAI M5
1. An etchant conposition for silver or a silver alloy, which conprises a
mufti val enc@etparM)ylagl@ﬂ shbsprese fho rcine xak) am) ﬂnatvmg acsilwer fmiwith er . 5
2. The etchant 05|t for silver or a silver, alloy of cl tgimhereln
the mufti val@ettg eﬁﬁi BT, ORIt Supface ua PERKided| od ERFiFt @mo gr oup

consi sting of e%zl{‘ﬂﬁ] @gg%ﬂl@h Bglt‘fleaﬁ(ffvgr FIHCS Bh& s{i‘ﬁétq' £ daé agnﬁéch . 10

aconitic aCI arl ¢ acl aci d, rac ni’ C ac

acid, targar I;fateéi-hdwa?m(toﬁmbal m%aexﬁosu% Ihe BLwd1a ?heﬁ@”poﬂhfs' efriped sil ver
or a silver alloy of claim1, erein the nufti ence carboxylic acid is

cont ai ned i n patterned refisd.veas forbdéd by thei s;h;te;r ﬁllnm lahims phehole areiadfi $
contained in aratio of 32 to 15 83% by weig and the nitric acid is
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distance a (um) between adjacent long sides of the silver film striped

pattern units was measured. More specifically, in each area of A, B, C
and D, the distance a (um) between the long side of a striped pattern
unit that is closest to a vertex of the square L shown in Figure 1 and
25 the long side of its adjacent striped pattern unit was measured. In
the area E, a distance a (um) between the long sides of a striped
pattern unit that is in the center of the square L shown in Figure 1 and
its adjacent striped pattern unit was measured. The measured value

a (um) is the average of values obtained by three measurements in one
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(Example 6)

. 10 An etchant containing 83 wt% of phosphoric acid, 6.5 wt% of
nitric acid, 3.4 wt% of citric acid, 1 wt% of malonic acid, and 6.1 wt% of
water was prepared. Using this etchant, etching was performed with
the same operations as in Example 5, and the one side loss of pattern
width after etching and the standard deviation of these amounts were

15 calculated. Table 2 also shows the results.

(Comparative Example 1)
An etchant containing 57.4 wt% of phosphoric acid, 0.74 wt%
of nitric acid, 31.4 wt% of acetic acid, and 10.46 wt% of water was
. 20 prepared. Using this etchant, etching was performed with the same
operations as in Example 5, and the one side loss of pattern width after
etching and the standard deviation of these amounts were calculated.

Table 2 also shows the results.
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One side loss of pattern width after
Measurement area etching (¢ m)
Example 5 | Example 6 | Com. Ex. 1
5 A 0.16 1.7 38
B 1.10 15 49
C 0.24 2.1 1.6
D 0.85 22 22
E 0.49 0.6 08
Standard deviation 0.38 0.64 1.7

From the results of Table 2, it can be seen that when the
etchants of Examples 5 and 6 were used, a variation in the size of the
silver pattern on the substrate is smaller than that when the etchant of
Comparative Example 1 was used.

15 In the examples, acetic acid was not used, so that, needless to
say, no acetic acid odor was produced, and thus, the work environment

was significantly improved.

(Example 7)

. 20 First, 64 parts by volume of a commercially available 85%
phosphoric acid aqueous solution (specific gravity of 1.69) and 10 parts
by volume of 85 wt% maleic acid aqueous solution (specific gravity of
1.42) were mixed, and then 0.65 parts by volume of a commercially
available 70% nitric acid aqueous solution (specific gravity of 1.12) was

25 added to the mixture, thereby obtaining an etchant.. Separately, a
glass substrate (10 cm x 10 cm) having a silver film with a thickness of
0.2 pm on its surface was provided. Then, a striped resist pattern was
formed on the silver film of the substrate in the same manner as in

Example 5. This substrate on which a resist pattern has been formed
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thickness of 0.2 um formed on a glass substrate was dissolved when an
etching process is conducted at 35°C using the above etchant. After
etching, the substrate was washed with water, and dried, and then the
. 10 resist was removed with acetone.

With respect to the obtained substrate, the distance a (um)
between the long sides of the adjacent silver film striped pattern units
was measured. The value a—7 , which is the difference between the
distance a and the distance of 7 um (i.e., the distance between the

15 original resist pattern units) was calculated, and this value was

defined as “difference of pattern width with etching and without

etching”. Table 3 show the results.

(Comparative Example 2)

. 20 First, 64 parts by volume of a commercially available 85%
phosphoric acid aqueous solution and 48 parts by volume of glacial
acetic acid were mixed, and 1.25 parts by volume of a commercially
available 70% nitric acid aqueous solution was added to the mixture,
thereby obtaining an etchant. Using this etchant, etching was

25 performed with the same operations as in Example 7, and the
difference of pattern width with etching and without etching was

calculated. Table 3 also shows the results.

10
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The results of Table 3 indicate that the difference of pattern
width with etching and without etching is small when the etchant of
. 10 the present invention is used.

Industrial Applicability

According to the present invention, as described above, an

etchant composition containing a multi valence carboxylic acid,

15 phosphoric acid, nitric acid and water is provided. When this etchant
composition is used, patterns of a metal thin film, in particular, a silver

or silver alloy film can be formed uniformly on the surface of a
substrate. In more detail, when a substrate on which a resist pattern
having a plurality of identical resist pattern units has been formed is

. 20 etched, the obtained pattern units of the metal thin film on the surface
of the substrate are uniform without having a different size from
portion to portion on the substrate, and the difference of pattern width

with etching and without etching thereof is small. Furthermore, since

the etchant does not contain a compound that emits a pungent odor

25 such as acetic acid, the work environment is not adversely affected.
Therefore, the etchant composition for silver or an silver alloy of the
present invention is useful in a wide range of fields such as production

of integrated circuit boards, production of flat panel displays or the like.
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4 wherein t ginulti va en[ce]caTboxy(igc aglg ijs atr?gagig one selected from

the group consisting of oxalic acid, malonic acid, succinic acid, glutaric
acid, aconitic acid, ketoglutaric acid, maleic acid, citraconic acid, malic

‘ 10 acid, tartaric acid, and citric acid.

3. The etchant composition for silver or a silver alloy of claim 1,
wherein the multi valence carboxylic acid is contained in a ratio of 0.5
to 10% by weight, the phosphoric acid is contained in a ratio of 32 to
15 83% by weight, and the nitric acid is contained in a ratio of 0.4 to 19%

by weight.
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