Qur Ref.:SGHP-037SG TI TLE OF THE | NVENTI ON SI LVER ALLOY SPUTTERI NG
TARGET FOR FORM NG ELECTROCONDUCTI VE FI LM AND METHOD FOR
MANUFACTURI NG SAVE BACKGROUND OF THE | NVENTI ON [ Bugl ®edf. :t3¢¢IP-0375G
| nvention] [0001] The present invention relates to a silver alloy
sputtering target for form ng an el ectroconductive filmsuch as a
reflective electrode filmf I C nt, awring film
for a touch panel, or the Fﬁ&@igéﬁé%?ﬂﬁﬁ*i%ﬁf%ﬁyﬁanufacturing such a
sputtering target. Mre specifically, the present invention relates
to a large-sized silver alloy sputtering target. [Description of the
Rel ated Art] [ 00Q2jirrramre.dED e eremntisc argrd¢ightornrdtmngs el ement s
using the principle in which a voltage is applied between an anode
and a cat RbEHETROCABUUGH I¥Et RELMsi A8DoOMEARODr @RI MANBBACTHRINSTISHMENG
| ayer, positive holes and electrons are injected into an organi c LED
filmfromthe anode and the cathode, respectively, to thereby emt

light fromthe organic L | en_pasiti and el ectrons are
conbined in the organic EEB&FkgﬁﬁBeﬁFk&%ﬁg&$§5g&E§ﬁd have been
recently receiving considerable attention as el enents used for

di spl ay devices. The organic LED el enent driving nmethod includes the
passive mri&id bypehandntrBataehive matri x type. The driving nethod by
the active Qur Ref.:SGHP-037SG natrix type organi ¢ LED el enent can
provi de b9@PlEpeed siti¢ ghiegpriorimaeht bén prekisedytpravsidingroasloy
nmore thin-filmtransistors, and thus, is advantageous for high
contrastSPaEFerand FRASAESECT] 6ODBLAPSED EhECITERONEXEEATE &R et hod

i ncludes_the bottom em ssion type.that extracts Light em.tt froma
tr anspar N sTBst T AF b GRE D Re o) SRt EnTEs oL SBE PRACERNTEcees | ght
to the 0@9&&@&@,sgd@i9£ngh@iimb§5&ageto§bHC§aﬁe@LgexaEﬁétq&%ena%h@
can be obtained in the top em ssion type, the top em ssion type IS
advant ageotstfiotl Obt anahtgabtghengl sathaacepul8824hEl Garjdeshovgoasn
exanpl e of a configuration of a layer in a top em ssion structure
wher e t hepeeifecal Ve, ethet podeens anvantden kHedefebsntor dedatrge-
efficient|ly reflect light emtted froman organic LED | ayer, it is
pref er abf £2¢Hhatl AVFEf FELPYVvEPBFEEELBHe LRFPRTdescri bed as a
"reflective anode film in FIG 2) provides high reflectivity and
hi gh corrosion resistance. It is also preferable that the reflective
el ectrodepdidlm hasoR beWhesketapeq ascqn el ectrode. Such materials
known i nclude Ag alloy and Al alloy. In order to obtain an organic
LED el enpo02hvi ng lowgheatid urEMasibeme igs ad i@yl ightexerl tenbgi n hi gh
visible light reflection. Here, a sputtering nmethod is enpl oyed for
form ng alerénestiveng| eeerpdentibaef on whichganiveltEDeeliemepplignd a
silver alloy s uttering target is enployed (Patent Docunment. 1).

it 1)
[ 0005] | PEHFET o t 3197 e PECRi GRLBPEE FBHESF P POFDGR Sig&nPd BED

el ement, | o] _ o Ly i L gat | oy an Ag
al | oy fi?%%%@fgﬁﬁééu%ngﬁ.g@%ﬁﬁ?é§7g%&8¥écEggg%ﬁggcﬁg&égfggﬁlfor'a
|ead‘OUteMéétﬁﬁnQVafgeiﬁﬁ5§té8riﬁtBOHﬁhoE?Qﬁhc Yhenra1pUEe oAd the used
as such a wiring film a short-circuit malfunction readily occurs due
to the omcode emcd ofie ncgthddon. rdbhpsectiivehas heenheenventimonallliyht
investigated to enploy an Ag alloy film [Prior Art Docunents]

[ Pat ent Doeuneing | 0T Q006F [ PaPeAt 1 MovhABNPOS] tWOE2D02£67 2817 eSENVARY SOF
THE | NVENTI ON [ Probl eps to be sol ved b% hhe | nventi on EOOO?]Fbmever,
the fol |¥%F NP PP obFLnm stif| OFERBER FACt hdIRGAGEBAFFORYE! LEgEANnRE es

describ ecifically, wth_i Si i of a
dosct 1 Dogl B0 Sen recert RRCELLEBLLY, cUELDALDCESBSLE0 ISR 28 ©f

| ar ge- sigpdnsht yersah | P&!rtéigﬁlagségv‘i@ésf. Or PR NG Bgdief & eCtb Vel ement

el ectrode filmhas also conme to be enployed. Here, when a | arge-sized

target idrsulnpectedhdd spolteesnghbypappliyengabirghk elpet anhe power

active matrix type. The driving method by the active



Also, it is desirable that a reflective electrode filmfor an organic
LED el enent exhibits high reflectivity and it is required that a
reflective electrode filmfor an organic LED el effemt Rafd :&8/HP-0375G
el ectroconductive filmfor a wiring filmor the like of a touch panel
exhi bit excellent filmcorrosion resistance, excellent film heat

resistance, and | ow el ectrical_resistance. [0008] The, present
o ent O tE e et HES P He o PER STCRRAC aFaPoRent T Dheh  Bhs SaRE ances,

and an ohj t p Nt i LORA.,i . QE QY a_si l;ay
aput tor | T porEig FEr PRECR L BYERY L OBy BrbailinY IfeloR! pEEE Thu
sput t eri aglh af 82hs Do HPs capall enek, | NBi ButbhAgaghbashiceg BY6R When a
| arge electric power is applied to the target in line with increased
target scae;rdavi ngtexcehdlefiinenesssi on resi stance and heat

resi stance, and being capable of form ng a | ow el ectrical -resistance

film anB08O3kt hod oS raritfeck iiinesiictc Bl epute Brohgi nalegdes Fheans
for Solving the Probl ens 0009] The present _i.nventors, have found that
ol 2o 1 e E LoD b Bte coRR WEBhE ECT R, aaObF oats LEohubart 8

appl i ed i t i t eL..k QL f.orm
eIectroé%%ﬁﬁ%?%%%ﬁéi?%%%%rig%téﬁg ?ﬁ% gégrggggé%gﬁn gn%?é? of the
crystal geedssts herget to beei sppbeitangedef ofr eAx120pter408.pm by

t he specific manufacturing method. The present inventors have al so
found t h&inde |an kcogh ospentuter rRefo: SHPLO3F8GLrsdsiantkeandpfi | m

heat resistance can be inproved by the addition of suitable anmounts
of Ga arRiSiSien AgYP§0080F AFQR, Shes bPBsERPSi hieAEBRBLRAEGEVFOGARY t hat

spl ashin By be S$B§Eess d even when a large electric power is
appl i ed TO-F &1 Vet 4 Toy SPUETerfng target for formng an

el ect rocpggiygf i ve figm by, the,addidian ol Suit abl & rmunt s ohn 19 &8,
and Sn to Ag and by setting the average grain dianeter of the crystal
grains thefeofid a beop nemhesianget phcttnoa k20rkot250rpm eE@OLE] Thus,
t he present invention has been nmade in view of the aforenentioned

ci rcunstaheesratel hasaadepbed- t Hefal | owicrdst ructefBidcientber to

sol ve the aforenmenti oned, probl ens. A silver_alloy sputtering

t ar get f%ﬁf¥%ﬁFﬁ¥&ﬁQﬁl%W%g??%cgﬁﬂﬂcﬁFvgrgﬁPhFa%EBrHPH@rtol £r st

aspect of _the present_inventipn js._characterized.in at th
SpUtLer (S TErIGRe Mt tber e Dp L ErE RIS R nE AR OB RERBed @ 2
conposi t+ Qs LOM AT DI N9 @e t 81 Bh~ 0f n Opdst 021 p¥byqBBSEigh Ga and/or Sn
and the bal ance conposed of Ag and unavoi dable inpurities, wherein

t he averagel @faiwn ity aaed enigh t¢heresyshakegiatascel the sélaksoal | oy
is 120 to 400 pm and the dispersion in the grain dianmeter of the
crystal pgaferabhke 20 orthessebiechevavetagergdai Aidinaheter. low
[0012] Since the silver alloy sputtering target for form ng. an

el ect r oCHRRATEIREE 135 i} nel BesCas si ISR AR Il AR obfhohiede

conposi t on nt aj_ni a al 0.1.t0 .1 5%.by. mass of . r Sn
and’ the AL AR hi B bRy o trtt e Yiman Pee i hared,
the averaggngiaiph e f%h@i ihe; geystal Agrgwéy%steﬁcénhgﬁ& ahl oy
is 120 Qur Ref.:SGHP-037SG to 400 pm and the dispersion in the grain
di amet erhiofh thies s st Bl glgt ar @51 &St 200 orHd@ss f spiiet et @gee g @d n

di aneter, abnormal el ectrical discharge and the occurrence of

spl ashi nigs ceip by sdipppestednevena wnehiactargecébetrefe powar fpg an
applied to the tarﬂet during $£§tterin an el ectroconductive

L ng. Al so,
filmexHiA3THy e et Mt or#<8i dnS+E¥REL aigey EREEFPEARIhESFICT
resi stance, 0 e resi stance may be obtai ned by
sputterinlnsg %rﬁg@%}?%ve&%%%%/ 0;[(;5)% ?%#?ngpf arget for formng an

el ectrocapsiysf i ve fidimadBALIAA &1 lvere @ldoyi fPU 186t AOid aF OBh £6F
form ng an el ectroconductive filmaccording to a second aspect of the

present amverddroic iSERhalaeéet j zetd hast Adsot heespuobheenngohail get

investigated to employ an Ag alloy film as an



Qur Ref.:SGHP-037SG the silver alloy is 120 to 250 pm and the

di spersion in the grain dianmeter of the crystal grains is 20%or |ess
of the average grain dianmeter, abnornal el ectric8@urdRechaSgePald tSite
occurrence of splashing can be suppressed even when a large electric
power is applied to the target during sputtering. Al so, an

el ectroconductive film exhibiti excel |l ent corr.osi on resjstance,
excel|en?EﬁEEFOFSE?EFEhﬁﬁ,féhH Eg% gl eEPPT O Wé§il§9aﬁéet:}?§yi ée

obt ai ned p i e sj r utteri r for i.ng
an e!ect?g%o%dgé ?@eggP%gf ﬁ@%%g]ifé+€%é$ga%%o%éggy%gegﬁég %a?%gig¢or
form ng apigl egt speenductivetfnbmrageerdhngebaiayf btthraspeet tof thie
present invention is characterized in that the sputtering target

i ncl udescacsrtrepreabfoyibawthgna chmponent kasposeni omneentadonahyy0. 1
to 1.5% by mass of In, a total of 0.1 to 1.5% by mass of Ga and/or

Sn, a totarestigabespyonesBley pesBdofléavahkdiér My, and the bal ance
conposed of Ag and unavoidable inpurities, wherein the average grain
di aneter of the crystal grains of the silver alloy is 120 to 250 pm
and the g%§9ﬁ£shpg chEHSnEE?i” di aneter of the crystal grains is 20%
or |ess “the average grain dianeter. Specifically, since the
silver alpgyespubbenmnsgtiarget for form ng an el ectroconductive film
contains Cu and/or My in the above range, the coarsening of the
crystal {0p@06% can b stirpr dsadnemd T hed® edb@2/on73h7refl ectivity
due to corrosion of the filmcan be further suppressed. [0018] A
silver alloy sputtering target for form ng an el ectroconductive film
according to a sixth aspe r i ion is characterized
in that the sputtering cﬁ%”@%?&?g&ﬂﬁ§§§9@§§§§§¥§ i ncludes a silver
al I oy having a conponent conposition containing 0.1 to 1.5% by nass
of In, atotal of 0.1 to 1.5%by nmass of Ga and/or Sn, a total of

0. 8% by essbDembess bé Seland/ by Ede andehbeobal ance conposed of Ag
and unavoi dable inpurities, wherein the average grain dianeter of the
crystal [P@@hk of tHewitamr @Eld ool o0y tpr@50emm aindl t heemain in
di spersion in the grain_dianeter of the crystal grains is 20% or |ess
of the avlfagelyeathodpranetehniques deéﬁéég?ﬁcéppy?°since the silver
all oy sputteri target.for formng an_electroconductiye film
cont i n. Ce. ardr EEh Y et SHbvETe Reet K6 b6 E okt SanP hoof Lt he

or

crystal Qﬁ@é@fa@@ndgfiﬁgpﬁﬁgsﬁﬁgdgegiBﬁeoEegHCEkeﬁn&E £8bl 86 kmkhiy
due to corrosion of the filmcan be further suppressed. [0019] A
silver ahlDyrgpusieedngilacgerlioy fargenguandekeet Foenndycti ve film
according to a seventh aspect of the present invention is

char act er¢fbelct ive hatecheodar fate bést hésvargee hasbancapéavedual to
or greater than 0.25 n2 according to any,one of the first to sixth

aspect s B#rehe"pres@ntaravent Fof. target lSpéBPﬁFESPﬂyFOtﬁ8u§F?6éPg
alloy sputtering.target, f formng an_e roconductive filmis
Ui t2b) S e hF o Ehan el 6 Bh e PalPr SR EREhor e prERBERER when
the sputtefidg *8598kniSqkaggsetarshizey LBAZRLA MY Red fion]
manufacturing a silver alloy sputtering target for formng an

el ectrocohslticitye iml thaccardebgotouasn. ei ghtfeqspect v ofmd heepresend
invention is a nmethod for manufacturing the silver alloy sputtering
target fperriorhéngran keteettocondutei vhef phhrshcebedingtherehy fipse
aspect of the present invention and,is characterized Qur

Ref.:SGHP7®@?§ FhrEhat ?ﬁ%?ﬁ%?h%HrFHEFuaés?lFﬁt§@aﬁénc§?sPH§igﬂe6§
of r?peaé'ggcpé’%sé'pf ttﬁ8r9i89d6o%otgg b ﬁiﬁoiEﬂnei@ﬂghtE‘?r ngd by
mel ti ng and ¢astT ng havi ng’ a conmponént cofposItion containing a total

of 0.1 tge.4) 8% bye MBSS-PEo&B ADEBHOE-PNaANdLhR1BakaRce] cRRBRSEE @hHhoAT
and unavoi dable inpurities; cold-rolling thé forged ingot; subjecting

t he col despl éetls boam dt ype aibeah tneatoeat; lapdrmachieni bgghhec

light-emitting layer, and thus, needs to have a high



[ 0023] A met hod for manufacturing a silver alloy sputtering target for
form ng an el ectroconductive filmaccording to an el eventh aspect of
the present invention is a nmethod for manufacturPng Rké.sSGEEr08I756y
sputtering target for form ng an el ectroconductive filmaccording to
the fourth aspect of the present i nvention and IS characterized in
that the_pethod inc|ludes, in sequence, the_ steps of re in ot
upset fo?ﬁg @e%StC)%ﬁF??rnip?(ﬁc ??ﬁﬁﬁ ?%r ﬂﬂqb
casting gg%éggs gonponent conposition containing 0 1 to 1. 5% by mass
of In, a ar-or 0.1 to 1.5% by mass of Ga and/or Sn, and the

bal ance conposers®f A9 andaedavobdablieat nPurdtiesticel disetlbag the
forged ingot; subjecting the cold-rolled board to a heat treatnent;
and machifhlmgtéheaheatgénibat BADbeaedent exhilSpeesi highl kgflscndeitke
met hod for manufacturing the silver alloy sputtering target for

form ng %mde+%0t$o€%ﬁﬁhéﬁﬁvehﬁtlﬁtFﬁEi@@EéVEh@l§F§§06ﬁ fépBatPrganot
upset for 20 ti e dispersion i di_anet er of
e cryororRg S HED CoHEBER 509 ar 21 S o0r L ORRPAVEFABE OF-ATnZaF artet er
even in r}rffm(fcfsfl @rl@ﬁﬁ?eﬁ_kéegftQrggﬁch[ggtgé%'g‘? HB?@ EQEellent

manuf acturing a silver alloy sputtering targe orm ng
electrOQQnQNC@byﬁoﬁibﬂwaeggéﬂéngetOeacemeéﬁthfeineﬁba@freeesﬁéaeent
invention is a method for manufacturing the silver alloy sputtering
target Luwl Ref.eB&P-08IBCGéoistanaeng an el ectroconductive film
according to the fifth aspect of the present invention and is

char act ek99%81 i n t hathe RE e Hod TR s has herpueamede %fhev%ﬂt‘ép%f of

i h f 6 20 f fo
ol g G RERETRGT hAGTTG & EGABONEATC RonPbdi hoRdaREab B0, 1 o

1. 5% by ;.‘E.Bé§e19ttb ir’i‘weﬁti@ﬁalsotéo Op Lot 9gd- ar?o/%ing?sél?%g bg?@@é?&nén a

total of° 1.0% by nass or |ess of  Cu and/or ance
conposectHfgdg BHd waupm@la@ﬂleewr@ufb&bﬁauce@{ra £elhi, nghthe forged

i ngot; subjecting the cold-rolled board to a heat treatnent; and
machi ni ngputiechibag - tavatedobbag dcapable ofpechibialihy, sphashénget hod
for manufacturing the silver alloy sputtering target for form ng an
el ect r ocORRICY S rl1%¥gane%%§%tlropﬁ%arbysnéPPthadaﬁa EQ@tFﬁéget
further con{arns tota of

1. )
Thus, L He ol TUer AT oy RSBET R | ne Vel get “SecBraLRE EOCTRECrEr th-
aspect Oéoﬁﬂ?sféﬁsf@éléf'é(ﬁ@é' folael l@e%' EQsigﬁaﬁFér SEAKNGePhqt B?gable

crystal grains Is suppressed can be obtai ned 5] A et hod

manuf actaif | Agrmdisd | ¥ el ot & DycBpUtieriagi baaaek fﬁ)ﬂ_mf orAHNg ABthod

el ectroconductive filmaccording to a thirteenth aspect of the
present fowemnhohedtunlnet fodhfarspahuéatear taggehe silver all oy
sputtering target for form ng an el ectroconductive filmaccording to
the sixth aspect of the present invention and is characterized in

t hat thel\gethocélf(%r % ﬂes%%sg?gegyggfgmsihe steps of repeating hot

upset fo grng or an tngot fornmed by nelting and
casting p&yo a Cormg_;ngﬁt SLHPOSH L As COM AR DI A9, 00 1 f o %éf/amlﬁtgss
of In, atota Qur Ref.: SGHP-037SG of 0.1 to 1.5% by nass

and/ or S&uwbécﬁﬁ@pfés@989ébgnnmﬁenoa L esge 0t 1€etand/ pbwkl, 1and t he
bal ance conposed of Ag and unavoi dable inpurities; cold-rolling the
forged iaptiedubp ezt shiiveheatbdd- split eerboar darged heat formangean;
and machining the heat-treated board. Specifically, in the

met hod f%teW%?‘ﬂ?‘Fhﬁetﬁel%rWe?e‘éﬂ’a? kP&t FE?Fﬁget drget for

forming an. el ectroropductiye. 111 . anci paot. Lor peduby s pelting and

casting er contai ns y nass or | ess o

Eu. Thusyrthesgilyercsl doy ﬁ@uﬁ§efhégsﬁéégficaﬁéﬂﬁ@hEQuEanhﬁe§h68h
aspect of the present invention in which the coarsening of

crystal THaipsessnisuppyesseds claavbea DBb af sedd ﬁﬁ@?GfAlmetb@doEan



[ 0029] Herei nafter, a description will be given of a silver alloy
sputtering target for formng an el ectroconductive filmaccording to
one enbodi nent of the present invention and a nePhodREdr : SGHP-0375G
manuf acturi ng such a sputtering target with reference to FIG 1. In
this specification, a percentage represents percent by nmass if not

ot herw se specified or unless a percen e represents cifi
U | oot SO0t VRIEE 0850] bt ok Pabr TRET By 2056t AR e LIPGETCROPYt GFfi ng
an el ect tive.f constituted by
a S|Iverégﬁfgggﬁagrn%u%£%%%%o%%§%g£§usg %nQ%gHgﬁ0%9$%?COHDOSItIOn
contai ni pgoeot ot al ofidd,1 e b Aednr Masserdfof @ik Of o Bid afiglza & he

bal ance conposed of Ag and unavoi dable inpurities, wherein the

aver age @mhimhdm@mnaﬂrbafsuppresysdaévgnathno& ﬁhegsib&ectaﬁboy
(hereinafter referred to as "silver alloy crystal grains") is 120 to
400 pn1dﬂﬂ”@ﬁelﬂl%@@%%¢6nt?natﬁé1§?élﬁléPﬁnﬁPEFt@FlﬂﬁetéF9§Fa¢O§ralns
is 20% or |less of the avera in di t 0031],The SI| er al | oy
Sputter TRETIGet™ (0FoF bEREC e bhect § BRoRMuETPvaaPr F PGt OF

present gubodi RN, IRy &l SP P, C@QStéB&t e by ﬁgshh&ebg EE@&H?V%;%Q a
conponent conposition containing a total of 0.1°to 1.5% by mass of Ga
and/ or SwevadoOt@tadi diddebyrnassthe Legstal Quaand/ encMiorand bhe
bal ance conposed of Ag and unavoi dabl e inpurities. The
sputteriig the geangaychl SvomohZ@i hoa2botamh. of 0.8% by nass or | ess of
Ce and/or_ Eu instead of Cu and My. [0032] Al so, the silver alloy
sputteri PRl get f G Uor iRy BIF R Tee tStoHARR i RS 19998 gradeeln

pr esent enbodl |s const | a_silver alloy havin

ormonent L Sonpbar 17 G ConTar bt neD. 4 PathoEsheas nale Brol A2k tedh a
of 0.1 t0,d. 5% DYy RS Ss OFuleu 209! 9" o PRer 2P LHevBakgance conposed of
Ag and unavoi dable inpurities, wherein the average grain dianeter of
the cryd®dr@iantsondédtbeoisiémer alloy (hereinafter referred to as
"silver alloy crystal grains") is 120 to 250 pmand the dispersion in
the grain di afetsrlwdr tehlel @y vl ter BiistaxgQ0% or fesming ahe
average grain dianmeter, [0033]The silver alloy _sputtering target for

form ng SHREHLSAER | TR P RTOF ARG E‘Pe@eﬁ%r@ﬁbéapﬁﬁﬁt ofa{h§l so

b t b | | ] h
ot S AEE Wl 8T 8| LOY NOVLE 8 CRIPORED. (Y sputteripg
total ofeL:ded olﬂcfa/a@y 4321 94: G POU/ iy Sy 8 LokBbnShel 0% by mass

or | ess of and/ or My, and the bal ance conposed of Ag and

unavoi dalrepaspitot i @ntaining dheosplutdéerong tar gebsnay ahse e@ntain
a total of 0.8%Dby nmass or less of Ce and/or Eu instead of Cu and M.

[ 0034] | st tand nghe drgbenet comppsedenf Babeadinenavoifabserface

of the target, (the surface of the target to, be sub ected to
sput t er i PRSI &y af %r%&not%% AP %r%ﬁ?é? Fﬂm?ﬁércagetaﬁ a

ool 0, al Leosloong s, hepesl Dag ool gag Dpol-Ho0, g

e Vi ewpoi nt he ‘upper
limt ofqtdiestenet i seips e&ﬁéﬁ@' algéQQeﬁ%f%héh@r%hsn @Qénsf &@m
the viewpoint of the upper limt of the size which is rollable by a
rolling Mchineless aofotlde raterage stepint deanpper.limt of the width
is preferab 1700 mMm From the vi ewpoi nt of replacenent frequency of
a targetl;OQJn%] t hi ckifdgseofthe t%?ﬂg@r issl Jgre farabl §r g ¥ IYE ebder .

he t hi CIREETE1#h TLFGet e grerbrant JLD0T A BRC ogs s Lf BOSSTAGONAS
the ef fact, of, | Mpactiaa. Low Lesistange 0.2, (efLect i ve ghectrgde (il m

for an organi W r1ng panel formed

by sput terifng,y [HO36] LA, G§nan@ngrl snhaMg the shiggteObohpBEAYI BE hhe
har dness of a target, so that warpage during machining can be

suppressedti dmepairdaleld aimpthet ivas pagecoéia thegevsrzgd tandgat of

diameter of the crystal grains of the silver alloy is 120



crystal grains from being coarsened by being solid-solved in Ag. In
particular, the silver alloy crystal grains are readily and partially
coarsened in the target in line with increased t&angeRedi.z8GHPeHHSGg
in induction of splashing during sputtering. Thus, a remnarkable
effect for suppressing the coarsening of the silver alloy crystal
grains is achieved b e addition of ,Cu, and . Even in a fi

Pormed bho oSO uR ned EhE 2USPErSnoBr 18 PRbre i treredeicd vy
has the effecli ol syRRr esshpg B8R 18LEBEC hA LOE LM 4Ga rouahness of
the film § suppressing the coarsening of the crystal “grains due to
heati ng @t sPPr €sst-0githe nedunhirgd bAdr ehkestbuircgndde offo
corrosion of the film [0040] The reason why the content of Cu and My
is limtsdlashihe aboveer angeressbdcause whencer lesigenedesitstiance of
the filmformed by sputtering is further reduced and the el ectrical
resi st ang@’sf thePp h?ﬁnE?eggéstﬁﬁéﬁtadﬁéﬂag EBREERT 180 - CUPARE/ R My
exceeds owgb% naés. Thus .? totﬁL cgntent of ﬁu ?nd/or exceedi ng
1.0% by TS TSCRAY pFeYer bt PEBBIGLEE PEFCARCBletPFE88 PP m or a
wiring filaoSince, (0ecCoTBAsi hhQR obstbeahbbm LanMed, bK SRULLBLING
depends on t%e conposition of the target, a total content of Cu

and/ or Mesbstahsednhi Besbbyeinakbl by sputtering taeget 1versel 1bg
1.0% by mass or less and is preferably set to 0.3%to 0.8% by nass.

[ 0041] Cespuwidt Eoihavearget efbecfoohipgeaantilagtrhecodystalvegifailns from
bei ng coarsened by formng an internmetallic conmpound between Ce/ Eu
and Ag ak¥Pb3! segr edating FhetH HerRt ¢ T T orpeimel 59t here+ et ar

grain boundaries. Ln particular, the silver alloy crystal grains. are
Pead |y A EEe et T PES: ShBerkORREbuaTher PRCPRHAERPERY e shBeg

target sizesofesuhbiRgibn iEdHHékQBt@Ei§QHa§H'Eﬂagu%hggséﬁ%kk%&hag-
Thus, a remarkabl e effect for suppressing the coarsening of the
silver atdoyeeriysthhdgsasnsiiseachityedhbyihbeaaddinpbaanef Ce and Eu.
Even in a filmformed by sputtering, the addition of suitable anounts
of Ce amebriRehbicieohecentatning suppresspAgfah tacted$ebynmeke odr Gace
roughness of the filmb u t he coarseni ng of the crystal

S ressin
grai ns RRA{RL et i hgta ﬂlsggp;egéiﬁé PREST 8JuLERENOFn CPefPEL Py Mly
due to corrosj he fil 042] The_reason_wh ntent .of Ce
and Bu 10 e e R bt AR e Y B a8 et ab 28 B e s e
that the,aomant Ofethecdeposkigdni i shaekal bcrrampeyad hetywaen st hese
el enents and Ag increases in the target structure and the grain
di anetertiod $heveresipoyaie 180cdargenedn aeduthéngispeaBibnci@as@ei n
abnormal electrical discharge during sputtering when the content of
Ce and/ o¥r&En ektapeseD. 8% bye nasystFhugrashacest RBScomwpasssi o 6het he
filmforned QX ggutterin%mdggends on the conposition of the target, a
total coeMIDIIERIANGF FFSEET contained in a silver alloy sputtering

target is set 40 0.8% SS: I I r o 0.3%
to 0.5% by msésgeglglewg,&ég%e Sﬁglﬁf%é %%ge%ggﬁgé%n re
quantitatively shal ¥3ediRy ARductiveb¥ofaubtedePEasnmcSpeat hamelry
(I CP Spectronetry). [0043] The average grain dianeter of the silver

al l oy crasd &br gi@i s thetdieospurbergepgthar gekreénthg prfesant crystal

enbodi nent is 120 to 400 pm and preferably 150 to 350 pm The reason

why the @& agecyr b Hippeeescdf apfetBe| veduatioy énysedlegtavasyi s

limted to the above range_is begaise, i f_the average grain diameter
Spetst

i s smal 1€ tHACIBPPIYP thE B of2PnPEhEUEF)SF aP UBPEPRSE anet er
! i : ! .
ur i ng. hE T Ebvor  SRULCEN R { el Th Mg o ke Dider rEnke GFtif an

spl ashi ngp e ¥rdben@ibelvdandimi bckbeqangr agea gt Ak BadkapBLer cifSthe
greater than 400 pm the unevenness of the sputtering surface

i ncr easgsraekent oinhendi df ei enckesrbetvedénedpint ehangthat eputaesedgby

target includes a silver alloy having a component



Qur 'Ref.:SGHP-037SG di aneter of one point) - (average grain dianeter
of sixteen points)]l) is specified, and the dispersion in the grain
di aneter is calcul ated using the specified averagergRain :§ciRell8’SG
(specified average grain diameter) as foll ows: I [ (specified
average grain dianeter) - (average grain diameter of sixteen points)]

[ (average grain _dianeter of.sixteen i nts 00. (2 50050 As

deoor betPIROTEE O Gt AU ST ver CAFRoyDEptt LeFPnd. PAr G MASF Por ffng
an el ectyogpodugt | ve %tm%ftb.es@rs%ﬂsssnéedwegt olSceonsbi/Lut ed by
a silver alloy having a conponent conposition containing a total
content hdCehangdapan&s tompbecabeyergange andvbheabakanppuesrpesed
of Ag and unavoidable inpurities, wherein the average grain dianeter
of the cylystalngrla¢ navefaghegshinvedianboyri ef12Det orgd0apnyandnrnshetf

di spersion in the grain dianeter of the crystal grains is 20%or |ess
of the ave?afklyehi dldPanetet29abfof il &I eBEr FBEI ddFBERELGE ARdthRe

occurrence of | ashing_ecan_be suppressed.even n alarge electric
pover 1 St ST Ttheof alagt cBUPTRG SEat Car FRo2ORuPENarar F Slhce
the silvereployysputteiingetarget for formng an el ectroconductive
filmof the present enbodinent is constituted by a silver alloy

havi ng a conpanenti CoFP0LY | | Hincontisd n Ngvar t 81 aby coptienér ohigl n and
Ga and/or Sn in the above range and the bal ance conposed of Ag and
unavoi dabtegéhpiett fesninmezri aleheragendgetyrai Aidnaoeneaiok Che

crystal grains of the silver alloy is 120 to 250 pm and the
di sper si oM A- tiHe R aF RS dRBER eF2B¥St hEDBr SR EFeRFRINSTi §N809F¥FtRdss

of the average i.n dj ameter bnor. electrical disch e.and. t he
occurrerde orS G R B aad R T hsnr R e kR Bhe RupprugEss okn
when a largec sl 8611551 POVSE L8eaPPlhedatiopbhentahget sdppiBdsed.
sputtering. Al so, an el ectroconductive film exhibiting excellent

corrosi ofoeEs] st ancey =iXceld efitl deatputesd simnces raatd fow Bbetifid cah
resi stance may be obtained by sputtering the silver alloy sputtering
target fokedredordaat evecfibeondueridiegftong Therthuaseerhgotfatyet

of the present epbodi nent |s particularly effective when the target
is a | aryeeFRed 15 et Ohalf n‘gh%r%\ﬁ:ﬁ?ﬁ%%d%@ MRt atNengPREELTE88 mm

and a thij S, r e 0] xt ription will be
gi ven o?hggﬁéﬁrkég%éﬁg%;%u g%f%%i%%l%ge§%%$§ raa ?%ﬁggﬁﬂ tering
target féﬁmﬁéﬁi%iﬁhE%bﬁ%éﬁiiﬁ@O@QyCEbe.B%!Hyoﬁaégeoﬁrﬁﬁ?né total
enmbodi nent . For manufacturing the silver alloy sputtering
target faf §or nmaogl a5 ebeatsosontuGsi yedfbknsnf &he phesbalance
enbodi ment, Ag with the purity of 99.99% by nmass or greater and Ga
and Sn wketeesrd peF Ay did gonave byabhdhesivpugibicer wWheraesedths raw

materials. Wien In js used, In with the uriiy of_99.9%6b mass or
great er %%e{%%%.gfmﬁﬁ%‘fw%\gt%%dc Shid FERLRE 9 d_E%easﬁi&ﬁr
of S 1 ST o R ent oy rin Hor e ERe it P 48R e SR BB g

mxture dsam@ldebotindes aryacaUnypLiah iHephs0as akypspherge and
thus, an Ag alloy ingot formed by nelting and casting, which contains

a total afefhde tordib%Wbymetess. of Ga and/or Sn and the bal ance
conposed of Ag and unavoidable inpurities, is manufactured.

Al so, AgL¥MEIGa ar e SiEIqced héndidrl e thiaghl apa ik o 810 | g etgakor

at nosphere, and then_],O a grede erm ned cgﬁtent of. Qur Rei.:SGHE—OB?SG
In and SIPTSIAHGEY TU°THEC Ot Ar Nt fofteh HBEARISFh@nS 1t KE r 834PYi ng

m xture t Hﬂg§E \Y; : i : a sphereg.a
thus,zﬂﬁikggﬁlﬁgcl go e?%rneggﬁéfgﬁ ti%gggéhg%g tpgg,9§h?éﬁ°c§%tains
0.1 to 1% hyr mass Oftdtalactopal o 0.3d2t9ylmb¥%byrnessapgli/&8 sn,
and/or Sn, and the bal ance conposed of Ag and unavoi dable inpurities,

i s manufaod urled. bd X053} Hesrepodedno £ hisg vaedponatodfiasiabimpzrngithke

wherein the average grain diameter of the crystal grains of



rolling until the desired thickness is reached, and thus, the forged
ingot is forned in a board 4. Fromthe viewpoint of the effect of
suppressing the dispersion in the grain dianmeterQuirt Reg . pSefér-abliesc
that the reduction per one pass during cold-rolling is 5%to 10%
From t he viewpoi nt of making the diameter of the crystal grain finer

while setting.the total reductjop t redet.erm ned val ue and

i nta nTAG Thbver { SELo%r S SubpPessi A0t B GrSpGPSi GHBTERergha fhe
di aneter, L1 13 apbke a r k I peat.e perf d
Nl RO o P O b ERmeat BF ) ot SprP ey OF o eaTas ol ing
- thicknessrofei fgoinafit ehetold- sphbi-ng)/ Ehieknressi1olisnpatgpr bay to
cold-rolling) becones 60%to 75% The nunber of passes is preferably
10 to 20tls® asctoreevel op shéaehfiegt cdesbei bedpabeved epOO59hEnom t he
vi ewpoi nt of controlling the average grain diameter at a
predet er b FER FESeFr by RewRs oF feRtySfalbri £hEi bArIPt FA¥THREferabl e

(hat healAFPRLIRR! LSl col Aol 00,18, LI BBty 80 o 0y 20U

to heat iyeafemt LSrsybisst edsiocARECHI NLRgesYENtaRTL! LbYscgheetric
di scharge machining, or the like until the desired dinension iIs

reached, a@dldduslet beishl veesabkt oyceprbyebengbtangetl Hor shataergngn
el ectroconductive filmof the present enbodi mrent may be nanufact ured.
From t hetvé eswpbver af levpppessengnghtaogetr Fencéoohisgl ashi ng during
sputteriég, it is preferable that the arithnmetic average surface
roughnes ??&6°?ﬁn@?ﬁﬁ%ﬁﬁt?é%mng surface of the target subjected to
machi ni ng, d .2 to 2 Ex |.es 060] Next ., a description w]|
be gi venp%(?f? e evaIAua J‘|nl]87nérr eagltr}lpcf% J&?th%eergancq u%?lf%/eibréoo ucg%lr%}rrl%e &
al loy sputderifndot@ngel vEori{Rr aingraingl g6t foeonduchiyecti bm ehet he
present invention in Exanples. (Exanple™1) (Mnufacture of silver

al | oy sptdeshingi iasgeton [ 0963 Asacavr-mpbar ial shaAgthet bptibeeptingt y
of 99.99% by mass or greater and Ga with the purity of 99.9% by nass
or greattearuel elprbpdeeda Ajlund Thlowrkapiaged tampohegh frequency
vacuum furnace, at the mass ratio shown_ in Table 1. The total mass

upon mel T9TPRP Swest Ab o B8R ki U H062] Fhe® vEARulAPEngRbeR - vastotal
evacuated-to v J h pher substit by -Ar gas
Then, Adxgﬁgﬁhgg§;?%§?2?§eﬁag%ggf g% §?$2§55$?fu eggg?%néghgfg? ?He
resul ting,&d | QY 1044 eff "Bl ahnMASr CA§! esnd Nt Re 241 8RAET BofB8ELATRDI d.
Then, the shrinkage cavity forned in the upper part of the ingot
manuf actay ethdyurcassd i dagb asimeupieile s Thehaee ght thé bhersgundrpant of
the ingot (p 290 x 370 nm) obtai ned was about 260 kg. [0063] The

obt ai ned?iaiepie nest heat cer vstahedtahper af ukkeofi800C fotoy heuit20and
then was forged by repeating the rotation of the fqQrging directjon by
90 degr €& é%beﬂm H? e%??oﬁgs??ﬁ%lQHd??eE??oﬂ?a%ﬁe8&g§F ale] B?rEb?ion

the x di 1.on: y. direction_ al d_ by I Vi€ e
z direct%%ygﬂéghpfggbg %?r%%fi%%:i%%§ %?r%%%i%ﬁggggéréggg§ ésahgé%gés
relative to b@ﬂbdirﬁgamy,ecgiﬁbaﬂ@et@ﬂxxeﬂla;@;p%w@gut@érm? forging
ratio per one tine of 1/1.2 to 1/2, upsetting and forging were

r epeat edc av et eor tfomesindi de ehacgroagotdect drgi Agldi centaons The
ingot was flattened at twentieth forging and was formed to obtain the
si ze of aFdRT 60D ¥ oulte xaldGve nAgnIE D0BEE AFPeESEBERDNGE the rHyetadas

W Th T h@ ST S (T o U So T4 001S. 46° (R FhET 4BUERFORCRPLENe
bass_durjig Coldsrolliog ¥escp36 L0102 a0d Ehe.puaber 0f pagges was

13. The 'on during col i'ng was

Ref . : SGHRY®ISG a siAklear F10ldy nghuttte- oard wase heat egb ghiddean
tenperature of 640 C for 1 hour, and was subjected to

recryst adlezatéoamguocessi iglm accordNexttot Aesbrahdavascsubfeched to

present invention 1s characterized in that the sputtering



el ectrical discharge occurred during sputtering A di sk havi ng
the di anmeter of 152.4 mmand the thickness of 6 nmwas cut out from
the arbitrary portion of the sputtering target i QUEX&edl.-e SGHM-ORSGe
size of 1000 x 1200 x 12 (m), and was soldered to a copper backing

plate. The soldered sputtering target was used as the target for

| uat f hi d d th mb fti
bnor mal CBFBEE T FRaTUrachargd Toeear ey BOVIAg SpoerBPPAGtwas

measur ed, g§558§aht ﬁtatﬁpﬂgla Ia@beﬁ 8(&%%6%LEB Btezﬁea%Ut%%%&t of

t he nunber tinmes a nor ma | ecirica arge occurréd,

sol deredotapget tbor . s¥abyahben wascat haghed ta,aaneeral 6&9@3@P0%y
sputtering apparatus, and the atnosphere was evacuated to a pressure
of 1 x 1BagdsPar Yhens, ofh€csehdéredEtiar getl whas babpeckedotnpospudt odr i ng
under the condition that Ar gas pressure was 0.5 Pa, the electric
power ap%gr@HdmaaatQ%Q@béevvmaHalth@Stawaéreﬂa §h§sﬁwarég&|§raﬁ@e was
60 mm The_nu el ec al schar occurr.
dur | ng SPURESE Phooheb Bt tr 6 a8 P B A RbER Cof S Fee “AAG: il 120

el ectrical §5§C%ﬁr9§doﬁﬁér8§§ boei3R hnuhesqehapsedaheem:t Be ehart
of discharging by neans of 8 arc counting flnction o e DC power
source (8pgdetanugbeinsRPPGBQAprmaadtastrured ByelWiSel Gshriumentaetienc.
The result is shown in Table 2. In the sputtering target in Exanple
1, Qur Ref.: S 0BrSG ihe sunbertioé ¢$ihesrabhbdoyabpetéctingal

di schar ge occurred was as many as ten or |ess. [0069](4) Eval uation
of basi c-pFSPeriPESIAEMENEcEPoRORAGEPFOBRIPFEATEAL I ITRENEBRPECES
roughness f f| t he tar gt for _eval.uatign i

(3 e e b b pEPF oF B SuRGERSt e E aRE ESRaIH PR Tat "EhaE Y Shan
in (2), %ﬁglﬁsfttﬂtB@vsaﬁptegstalgkaeﬁﬁeoteaggtﬂghlanfgerﬁgceevat

gl ass substrate having the size of 20 to thereby obtain a
silver allheytditorrbeidbhesfotee Enlarden be euatua&eshpptzeeaaustance
the silver alloy filmwas subject to heat treatnent at the

t enper at l®@1dF 250 @ forlver i hlnessputesr indet aveetageosufdupeng an
roughness. (Ra) of the silver_alloy fil mwas neasured by an atom c

force n1%r%%EEEEPn@%%t%E§uF%lea§ﬁ8ﬁﬂlPﬂ t9ppessvenkb 3§8P&§e°§uFP§ce
h l f t t Ex |
mor | SRS Cr T () bt Poctrerbyet ced 1y P Pupr 8Bk gR, HE°

nm or | Vi n-or eva
COfrOS'Oﬁhée§a§§@@0ﬁastﬁﬁ §ké¥eéq§bh0¥ofbk”bigéﬁgg tAahhe  $amR2z manner
as (4-1) was kept in a constant tenperature and high hum'dity chamber
at the tenperdingetofaBd €nhandft hrehdmrdit YyootiRb% hepet@8 baurdeand
then the reflectivity of the silver alloy filmwas neasured by a
spect r opht 9%t eknvahkelersult is shown in Table 2. Consequently, the

Target 1 ExarsAeE T IRS H b vt ShOTR of 55D MY GBS 900k bR TGPEaTeF
%ﬁ071]( %meﬁﬁﬁ £'81é8§%§&8H88c9§v£ kﬂtmcﬁs Qﬁﬂt Pa9§7§ﬁé
e resu asuritn 6 specrtic resistance of the srl ver al | oy

f'|”1f0r£@6&éﬁbﬁ@§bﬁéﬂﬁeﬂ§@8€r1§Se6én1%ok§ @B@ﬁ@uheeaaah@HZthe
Consequently, the specific resistance of the silver alloy filmin the

Sputterisgutiaegetgi takxatple lavas as koweas 3.34 pQcm
[0072](Exaqgles 2 to 9 and Conparative Exanples 1 to 5) The
sputteri h@02@} gets |Pnf@8‘arﬁﬂe"fs012 a1 \0f e 10oHp o a‘til/‘EGEx%tl@Es 1to5
were manufactured in the sg?g nner as that in Exa

t
oot ai ey | Tt 0 oBTE PR RaRac oot ek PocaRbenidar Sidte
Exanpl es, 1.4 045, X8§p£nt89 hEfRe, QEQ”SEttﬁ§”§925E§9” n@%ﬂt%EE is @
nanufacturrng conditions re se as described rn"Table t Ae

af or enentd oned fafIﬁ@ﬁuﬁaatuathgnﬁhaeggleeedHQR@? @éutﬂe%&ﬁ@ptgréet
These results are shown in Tables 1 and 2. [0073](Conventi onal

Exanpl esfdr afwlri2ing an eBsctno&xadpteite AglandcGardeng mel ted under

first aspect of the present invention and is characterized
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in that the method includes, in sequence, the steps of
repeating hot upset forging 6 to 20 times for an ingot
formed by melting and casting having a component
composition containing a total of 0.1 teo 1.3% by mass of Ga
and/or Sn and the balance composed of Ag and unavcidable
impurities; cold-rolling the forged ingot; subjecting the
cold-rolled becard to a heat treatment; and machining the
heat-treated board.

Specifically, since the method for manufacturing the
silver alloy sputtering target for forming an
electroconductive film includes the step of repeating hot
upset forging 6 to 20 times, the dispersion in the grain
diameter of the crystal grains can be 20% or less of the
average grain diameter even in the case of a large-sized
target.

[0021] A method for manufacturing a silver alloy
sputtering target for forming an electroconductive film
according to a ninth aspect of the present invention is a
method for manufacturing the silver alloy sputtering target
for forming an electroconductive film according to the
second aspect of the present invention and is characterized
in that the method includes, in sequence, the steps of
repeating hot upset forging 6 to 20 times for an ingot
formed by melting and casting having a component
composition containing a total of 1.5% by mass or less of
Ga and/or Sn, a total of 1.0% by mass or less of Cu and/or
Mg, and the balance composed of Ag and unavoidable

impurities; cold-rolling the forged ingot; subjecting the

- 10 -



061" *0 kV ocz 08? *ogv ooc Ogg *GEV 09?" HEAT TREATMENT
CONDI TI ON AFTER COLD- ROLLI NG NOTE THAT HOT- ROLLI NG WAS USED | N
CONVENTI ONAL EXAMPLES snoH 000V9 600C , 1HOUR @€bmoRelf -0 5689 -08/56H
0,09S | 600C, 1HOUR 600C, 1HOUR 21110H 1. '0,009 600C, 1HOUR
nmom 00009 8110H 00009 .8nou 0000s 1 600C, 1HOUR dII OHL 00009

500C , AR . BO0C, 2HOURS, 600, 1HOUR, TOTAL PRESSURE REDUCTL.ON
heat-treated board.

Specifically, in the method for manufacturing the
silver alloy sputtering target for forming an
electroconductive film, an ingot formed by melting and
casting further contains a total of 1.0% by mass or less of
Cu and/or Mg. Thus, the silver allcoy sputtering target
according to the second aspect of the present invention in
which the coarsening of the crystal grains is suppressed
can be obtained.

[0022] A method for manufacturing a silver alloy
sputtering target for forming an electroconductive film
according to a tenth aspect of the present invention is a
method for manufacturing the silver allcoy sputtering target
for forming an electroconductive film according to the
third aspect of the present invention and is characterized
in that the method includes, in sequence, the steps of
repeating hot upset forging 6 to 20 times for an ingot
formed by melting and casting having a component
composition containing a total of 1.5% by mass or less of
Ga and/or Sn, a total of 0.8% by mass or less of Ce and/or
Eu, and the balance composed of Ag and unavoidable
impurities; cold-rolling the forged ingot; subjecting the
cold-roiled board to a heat treatment; and machining the
heat-treated board.

Specifically, in the method for manufacturing the
silver alloy sputtering target for forming an
electroconductive £ilm, an ingot formed by melting and

casting further contains a total of 0.8% by mass or less of

- 11 -
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Ce and/or Eu. Thus, the silver alloy sputtering target
according to the third aspect of the present invention in
which the coarsening of the crystal grains is suppressed
can be obtained.
[0023] A method for manufacturing a silver alloy
sputtering target for forming an electroconductive film
according to an eleventh aspect of the present invention is
a method for manufacturing the silver alloy sputtering
target for forming an electroconductive film according to
the fourth aspect of the present invention and is
characterized in that the method includes, in sequence, the
steps of repeating hot upset forging 6 to 20 times for an
ingot formed by melting and casting having a component
composition containing 0.1 to 1.5% by mass of In, a total
of 0.1 to 1.5% by mass of Ga and/or Sn, and the balance
composed of Ag and unavoidable impurities; cold-rolling the
forged ingot; subjecting the cold-rolled board to a heat
treatment; and machining the heat-treated board.
Specifically, since the method for manufacturing the
silver alloy sputtering target for forming an
electroconductive film includes the step of repeating hot
upset forging 6 to 20 times, the dispersion in the grain
diameter of the crystal grains can be 20% or less of the
average grain diameter even in the case of a large-sized
target.
[0024] A method for manufacturing a silver alloy
sputtering target for forming an electroconductive film
according to a twelfth aspect of the present invention is a

method for manufacturing the silver alloy sputtering target

- 12 -
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for forming an electroconductive film according to the
fifth aspect of the present invention and is characterized
in that the method includes, in sequence, the steps of
repeating hot upset forging 6 to 20 times for an ingot
formed by melting and casting having a component
composition containing 0.1 to 1.5% by mass of In, a total
of 0.1 to 1.5% by mass of Ga and/or Sn, a total of 1.0% by
mass or less of Cu and/or Mg, and the balance composed of
Ag and unavoidable impurities; cold-rolling the forged
ingot; subjecting the cecld-rolled board to a heat
treatment; and machining the heat-treated board.
Specifically, in the method for manufacturing the
silver alloy sputtering target for forming an
electroconductive f£ilm, an ingot formed by melting and
casting further contains a total of 1.0% by mass or less of
Cu and/or Mg. Thus, the silver alloy sputtering target
according to the fifth aspect of the present invention in
which the coarsening of the crystal grains is suppressed
can be obtained.
[0025] A method for manufacturing a silver alloy
sputtering target for forming an electroconductive film
according to a thirteenth aspect of the present invention
is a method for manufacturing the silver alloy sputtering
target for forming an electrocconductive film according to
the sixth aspect of the present invention and is
characterized in that the method includes, in sequence, the
steps of repeating hot upset forging 6 to 20 times for an
ingot formed by melting and casting having a component

composition containing 0.1 to 1.5% by mass of In, a total

- 13 -
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of 0.1 to 1.5% by mass of Ga and/or Sn, & total of 0.8% by
mass or less of Ce and/or Eu, and the balance composed of
Ag and unavoidable impurities; cold-rolling the forged
ingot; subjecting the ccld-rolled board to a heat
treatment; and machining the heat-treated board.

Specifically, in the method for manufacturing the
silver alloy sputtering target for forming an
electroconductive £ilm, an ingot formed by melting and
casting further contains a total of 0.8% by mass or less of
Ce and/or Eu. Thus, the silver alloy sputtering target
according to the sixth aspect of the present invention in
which the coarsening of the crystal grains is suppressed
can be obtained.

[0026] A method for manufacturing a silver alloy
sputtering target for forming an electroconductive film
according to a fourteenth aspect of the present invention
is characterized in that the temperature of the hot upset
forging is from 750 to 850 °C in any one of the eighth to
thirteenth aspects of the present invention.

Specifically, in the method for manufacturing the
silver alloy sputtering target for forming an
electroconductive film, the temperature of the hot upset
forging is from 750 to 850 °C. Thus, the dispersion in the
graln diameter of the crystal grains can be 20% or less of
the average grain diameter and the average grain diameter
of the crystal grains can be 400 pm or less. Furthermore,
in the method for manufacturing a silver alloy sputtering

target for forming an electroconductive film containing 0.1

- 14 -



EXANVPLE 11 EXAVPLE 21 EXAMPLE 31 EXAMPLE 4 EXAMPLE 5 EXAMPLE 6
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crystal grains can be 250 um or less.

[Effects of the Invention]
[0027] According to the present invention, the
following effects may be provided.

Since the silver alloy sputtering target for forming
an electroconductive film of the present invention is
constituted by a silver alloy containing the content of Ga
and/or Sn in the above range, wherein the average grain
diameter of the crystal grains of the silver alloy is 120
to 400 um and the dispersion in the grain diameter of the
crystal grains is 20% or less of the average grain diameter,
the occurrence of splashing can be suppressed during
sputtering and an electroconductive film exhibiting
excellent corrosicn resistance, excellent heat resistance,
and low electrical resistance can be obtained.

Since the silver alloy sputtering target for forming
an electroconductive film of the present invention is
constituted by a silver alloy containing the content of In
and Ga and/or Sn in the above range, wherein the average
grain diameter of the crystal grains of the silver alloy is
120 to 250 um and the dispersion in the grain diameter of
the crystal grains is 20% or less of the average grain
diameter, the occurrence of splashing can be suppressed
during sputtering and an electroconductive film exhibiting
excellent corrosion resistance, excellent heat resistance,

and low electrical resistance can be obtained.
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Furthermore, in the method for manufacturing a silver
alloy sputtering target for forming an electroconductive
film of the present invention, the occurrence of splashing
can be suppressed even in the case of a large-sized target
and a silver alloy sputtering target on which an excellent

electroconductive film can be formed can be manufactured.

[Brief Description of the Drawings] '
[0028] FIG. 1 is an explanatory diagram illustrating a
hot forging method in a method for manufacturing a silver
alloy sputtering target for forming an electroconductive
film according to one embodiment of the present invention.
FIG. 2 is a diagram illustrating an example of a
simple configuration of layers of an organic LED element
having a top emission structure where the reflective

electrode 1s an anode.

[Best Modes for Carrying Out the Invention]

[0029] Hereinafter, a description wiil be given of a
silver alloy sputtering target for forming an
electroconductive film according to one embodiment of the
present invention and a method for manufacturing such a
sputtering target with reference to FIG. 1. In this
specification, a percentage represents percent by mass if
not otherwise specified or unless a percentage represents a
gspecific numerical value.

[0030] The silver alloy sputtering target for forming
an electroconductive film of the present embodiment is

constituted by a silver alloy having a component

_16_



93.9 3.38 EXAMPLE 6 4 0.7 0.8 95.5 4.30 EXAMPLE 7 6 0.6 0.7 95.2 5.39
EXAWMPLE 8 7 0.7 0.7 95.5 6.46 EXAMPLE 9 7 0.5 0.9 95.8 5.86
COVPARATI VE EXAMPLE 1 24 1.4 2 87.5 4.27 COVPARATLVEREXAVBGEF2087SG

composition centaining a total of 0.1 to 1.5% by mass of Ga
and/or Sn and the balance composed of Ag and unavoidable
impurities, wherein the average grain diameter of the
crystal grains of the silver alloy (hereinafter referred to
as “silver alloy crystal grains”) is 120 to 400 um and the
dispersion in the grain diameter of the crystal grains is
20% or less of the average grain diameter.
[0031] The silver alloy sputtering target for forming
an electroconductive film of the present embodiment may
also be constituted by a silver alloy having a component
composition containing a total of 0.1 to 1.5% by mass of Ga
and/or 8n, a total of 1.0% by mass or less of Cu and/or Mg,
and the balance composed of Ag and unavoidable impurities.
The sputtering target may alsoc contain a total of
0.8% by mass or less of Ce and/or Eu instead of Cu and Mg.
[0032] Also, the silver alloy sputtering target for
forming an electroconductive film of the present embodiment
is constituted by a silver alloy having a component
composition containing 0.1 to 1.5% by mass of In, a total
of 0.1 to 1.5% by mass of Ga and/or Sn, and the balance
composed of Ag and unavoidable impurities, wherein the
average grailn diameter of the crystal grains of the silver
alloy (hereinafter referred to as “silver alloy crystal
grains”) is 120 to 250 um and the dispersion in the grain
diameter of the crystal grains is 20% or less of the
average grain diameter.
[0033] The silver alloy sputtering target for forming
an electroconductive film of the present embodiment may

also be constituted by a silver alloy having a component
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composition containing 0.1 to 1.5% by mass of In, a total
0of 0.1 to 1.5% by mass of Ga and/or Sn, a total of 1.0% by
mass or less of Cu and/or Mg, and the balance composed of
Ag and unavoidable impurities.
The sputtering target may also contain a total of
0.8% by mass or less of Ce and/or Eu instead of Cu and Mg.
[0034] In the sputtering target of the present
embodiment, the surface of the target (the surface of the
target to be subjected to sputtering) has an area of 0.25
m? or greater. In the case of a rectangular target, at
least one side thereof has a length of 500 mm or greater.
From the viewpoint of handling of the target, the upper
limit of the length is preferably 2500 mm. On the other
hand, from the viewpoint of the upper limit of the size
which is rellable by a rolling machine in a cold-rolling
step, the upper limit of the width is preferably 1700 mm.
From the viewpoint of replacement frequency of a target,
the thickness of a target is preferably 6 mm or greater.
From the viewpoint of discharging stability of magﬁetron
sputtering, the thickness of a target is preferably 20 mm
or less.
[0035] Ag has the effect of imparting low resistance
to a reflective electrode f£ilm for an corganic LED element
or a wiring film for a touch panel formed by sputtering.
[0036] Ga, Sn, and In have the effect of improving the
hardness of a target, so that warpage during machining can
be suppressed. 1In particular, the warpage of a large-sized
target of which the surface has an area of 0.25 m® or

greater may be suppressed during machining. In addition,
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The sput:trejs;nglrha&igﬁéﬁle@tﬁxan@leeti@déof?ﬂ)m%d gowpanayi ¥ellxanple 6
were manufactured in the same manner as that in Exanple 1 so as to
obt ai n thermpdtieeripyny atlyet siineExahpbesspotter20gandrgeipdeati ve
Exanpl e 6 except that the conponent co ositions of Ga/ Sn and Cu/l\/%
and t he W%%t%|%$%%ﬁﬂ???%§t%\7é?e 38 HB&cPrBEGNIEN SFRRAdMSD

Qur Ref. P—O SCG Thgn héT%Ogrgle éggggan ri QHE gval uati ons were
conducte as TH 1Ll 2se”Fedul T8 are®Showa ' 'n ‘T’abl es 3 and 4.

[ 0080] [ﬂé%&é%éﬂcecyf Eﬁ% f§EHPcQ§€§¥buté hhbn8rS16fiFAnEat 0gCafC 1-

Law cc.= a..... coc < -
organic LED element and an lmprovement in reliability of

wirings for a touch panel or the like.

[0037] The reason why a total content of Ga and/or Sn
is limited to the above range is because it 1s not
preferable that the effect cobtained by the addition of Ga
and/or Sn may not be expected when a total content of Ga
and/or Sn 1is less than 0.1% by mass, whereas the electrical
resistance of the film increases and the corrosion
resistance of the film formed by sputtering is further
reduced when a fotal content of Ga and/or Sn exceeds 1.5%
by mass. Thus, since the composition of the film depends

on the composition of the target, a total content of Ga
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and/or Sn contained in a silver alloy sputtering target is
set to 0.1% to 1.5% by mass and is preferably set to 0.2%
to 1.0% by mass.

[0038] The reason why the content of In is limited to
the above range is because it is not preferable that the
effect obtained by the addition ¢f In may not be expected
when the content of In is less than 0.1% by mass, whereas
the electrical resistance of the film increases and the
corrosion resistance of the film formed by sputtering is
further reduced when the content of In exceeds 1.5% by mass.
Thus, since the composition of the film depends on the
composition of the target, the In content contazined in a
silver alloy sputtering target is set to 0.1% toc 1.5% by
mass and is preferably set to 0.2% to 1.0% by mass.

[0039] Cu and Mg have the effect of preventing the
crystal grains from being coarsened by being solid-solved
in Ag. In particular, the silver alloy crystal grains are
readily and partially coarsened in the target in line with
increased target size, resulting in induction of splashing
during sputtering. Thus, a remarkable effect for
suppressing the coarsening of the silver alloy crystal
grains i1s achieved by the addition of Cu and Mg. Even in a
film formed by sputtering, the addition of suitable amounts
0of Cu and Mg has the effect of suppressing an increase in
the surface roughness of the film by suppressing the
coarsening of the crystal grains due to heating and
suppressing the reduction in reflectivity due to corrosion

of the film.

_20_



ano9L 0. 009 600C, 1HOUR 600C, 1HOUR arKm '00009 itnOHL '0.009
8110H 1. "0.009 600C, 1HOUR TOTAL PRESSURE REDUCTI ON RATI O DURI NG
COLD- ROLLI NG W NOTE THAT HOT- ROLLI NG WAS USED | SiurCRNEVENBGERAI 375G
EXAMPLES 59 99 99 99 29 99 99 59 59 99 99 99 cc= w0 -
W cc zne cz, =Rail- a u_ Lu WMC 2Ww i- 0= ts. ca.

[0040] The reason why the content of Cu and Mg is
limited to the above range is because the corrosion
resistance of the film formed by sputtering is further
reduced and the electrical resistance of the film increases
when a total content of Cu and/or Mg exceeds 1.0% by mass.
Thus, a total content of Cu and/or Mg exceeding 1.0% by
mass is not preferable to be used for an electrode film or
2 wiring film. Since the composition df the film formed by
sputtering depends on the composition of the target, a
total content of Cu and/or Mg contained in a silver alloy
sputtering target is set to 1.0% by mass or less and is
preferably set to 0.3% to 0.8% by mass.

[0041] Ce and Eu have the effect of preventing the
crystal grains from being coarsened by forming an
intermetallic compound between Ce/Eu and Ag and by
segregating the intermetallic compound at the crystal grain
boundaries. 1In particular, the silver alloy crystal grains
are readily and partially coarsened in the target in line
with increased target size, resulting in induction of
splashing during sputtering. Thus, a remarkable effect for
suppressing the coarsening of the silver alloy crystal
grains is achieved by the addition of Ce and Eu. Even in a
film formed by sputtering, the addition of suitable amounts
of Ce and Eu has the effect of suppressing an increase in
the surface roughness of the film by suppressing the
coarsening of the crystal grains due to heating and
suppressing the reduction in reflectivity due to corrosion

of the film.
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[0042] The reason why the content of Ce and Eu is
limited to the above range is kecause it is not preferable
that the amount of the deposited intermetallic compound
between these elements and Ag increases in the target
structure and the grain diameter of the precipitate is
coarsened, resulting in an increase in abnormal electrical
discharge during sputtering when the content of Ce and/or
FEu exceeds 0.8% by mass. Thus, since the composition of
the film formed by sputtering depends on the composition of
the target, a total content of Ce and/or Eu contained in a
silver alloy sputtering target is set to 0.8% by mass or
less and is preferably set to 0.3% to 0.5% by mass.

Here, Ga, Sn, In, Cu, Mg, Ce, and Eu are
quantitatively analyzed by Inductively Coupled Plasma
Spectrometry (ICP Spectrometry).

[0043] The average grain diameter of the silver alloy
crystal grains in the sputtering target of the present
embodiment is 120 to 400 pm and preferably 150 to 350 um.
The reason why the average grain diameter of the silver
alloy crystal grains is limited to the above range is
because, if the average grain diameter is smaller than 120
pm, the dispersion in the crystal grain diameter increases
and thus abnormal electrical discharge readily occurs
during high-power sputtering, resulting in the occurrence
of splashing. ©n the other hand, if the average grain
diameter is greater than 400 pm, the unevenness of the
sputtering surface increases due toc the differences between
sputtering rates caused by the differences between crystal

orientations of the crystal grains in asscciation with the
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abrasion of the target during sputtering. Consequently,
abnormal electrical discharge readily occurs during high-
power sputtering, resulting in the occurrence of splashing.
[0044] The average grain diameter of the silver alloy
crystal grains in the In-containing sputtering target of
the present embodiment is 120 to 250 um and preferably 150
to 220 um. The reason why the average grain diameter of
the silver alloy crystal grains is limited to the above
range is because, i1f the average grain diameter is smaller
than 120 pm, the dispersion in the crystal grain diameter
increases and thus abnormal electrical discharge readily
occurs during high-power sputtering, resulting in the
occurrence of splashing. On the other hand, if the average
grain diameter is greater than 250 pm, the unevenness of
the sputtering surface increases due to the differences
between sputtering ratés caused by the differences between
crystal orientations of the crystal grains in asscciation
with the abrasion of the target during sputtering.
Consequently, abnormal electricel discharge readily occurs
during high-power sputtering, resulting in the occurrence
of splashing.

[0045] Here, the average grain diameter of the silver
alloy crystal grains is measured as follows.

Firstly, the rectangular samples having a length of
about 10 mm on each side are uniformly obtained from
sixteen points of the sputtering surface of the spuittering
target. More specifically, the sputtering target is

segmented into sixteen sections (four by four), and the
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The present embodiment bears in mind a large-sized
target which has a sputtering surface of 500 x 500 (mm) or
greater, 1.e., of which the target surface has an area of
0.25 m? or greater. Thus, a description has been given of
a method for cbtaining samples from the rectangular target
generally used as a large-sized target. However, it is of
course that the present embodiment alsc provides the effect
of suppressing the occurrence of splashing for the rounded
target. At this time, the target is segmented into sixteen
sections in the same manner as the method for obtaining
samples in the large-sized rectangular target, and samples
are uniformly obtained from sixteen points of the
sputtering surface of the sputtering target.

[0046] Next, the sputtering surface of each sample
piece is polished. The sputtering surface of each sample
piece is polished by a waterproofing paper of #180 to #4000,
and then, is polished by buffing using abrasive grains of 1
um to 3 um.

Furthermore, the polished sample piece is subjected
to etching in a manner such that the grain boundaries can
be seen by an optical microscope. Here, a mixed solution
of hydrogen peroxide and aqueous ammonia is used as an
etching sclution. Each sample piece is immersed into the
etching sclution for 1-2 seconds at room temperature so as
to form the grain boundaries. Next, a photograph of each
sample is taken by an optical microscope at a magnification

of 30x.
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[0047] Four segments having z length of 60 mm are
drawn on each photograph in longitudinal and transverse
directions at the interval of 20 mm in a cross—-shaped
manner, and the number of crystal grains cui on each line
is counted. The crystal grain at the edge of the segment
is counted as 0.5. The average intercept length: L {(um) is
calculated using Formula: L = 60000/ (M-N)} (here, M is the
actual magnification and N is the average value of the
number of cut crystal grains).

Next, the average g¢grain diameter of samples: d (um)
is calculated using Fermula d = (3/2)-L based on the
calculated average intercept length: L (pm).

[0048] The average value of the average grain
diameters of samples obtained from sixteen pcints is the
average grain diameter of the silver alloy crystal grains
of the target. The average grain diameter of the silver
alloy crystal grains in the sputtering target of the
present invention is in the range of from 120 to 400 um.
The average grain diameter of the silver alloy crystal
grains in the In-containing sputtering target of the
present invention is in the range of from 120 to 250 um.
[0049] If the dispersion in the grain diameter of the
crystal grains of the silver alloy is 20% or less of the
average grain diametex of the silver alloy crystal grains,
the occurrence of splashing during sputtering may be surely
suppressed.

BHere, the maximum absolute value of the deviation
between the average grain diameter of one polnt and the

average grain diameter of sixteen points (| [(average grain
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[0083](E§%££éggr2%ftgiggeggdpg?n 35759Y8v5§253'%r3§n diameter of
sixteen points) x 100 (%)
[0050] As described above, since the silver alloy
sputtering target for forming an electroconductive film of
the present embodiment is constituted by a silver alloy
having a component composition containing a total content
of Ga and/or Sn in the above range and the balance composed
of Ag and unavoidable impurities, wherein the average grain
diameter of the crystal grains of the silver alloy is 120
to 400 pm and the dispersion in the grain diameter of the
crystal grains is 20% or less of the average grain diameter,
abnormal electrical discharge and the occurrence of
splashing can be suppressed even when a large electric
power is applied to the target during sputtering.
Furthermore, since the silver alloy sputtering target for
forming an electroconductive film of the present embodiment
is constituted by a silver alloy having a component
composition containing a total content of In and Ga and/or
Sn in the above range and the balance composed of Ag and
unavoidable impurities, wherein the average grain diameter
of the crystal grains of the silver allcy is 120 to 250 um
and the dispersion in the grain diameter of the crystal
grains 1s 20% or less of the average grain diameter,

abnormal electrical discharge and the occurrence of
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The ‘sputtering targets in Exanples 21 to 28 and Conparative Exanple 7
were manufactured in the same manner as that in Exanple 1 so as to
obtain the sputtering targets in Exanples 21 to 28rafegfColpdFfatizves
Exanpl e 7 except that the conmponent conpositions of Ga/Sn and Ce/ Eu
and the manufacturing conditions were set as described in Table 5.
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resistance may be obtained by sputtering the silver alloy
sputtering target for forming an electroconductive film.
The sputtering target of the present embodiment is
particularly effective when the target is a large-sized
target having a width of 500 mm, a length of 500 mm and a
thickness of 6 mm or greater.
[0051] Next, a description will be given of a method
for manufacturing the silver alloy sputtering target for
forming an electroconductive film of the present embodiment.
For manufacturing the silver alloy sputtering target
for forming an electroconductive film of the present
embodiment, Ag with the purity of 99.99% by mass or greater
and Ga and Sn with the purity of 99.9% by mass or greater
are used as raw materials. When In is used, In with the
purity of 99.9% by mass or greater is used.
[0052] Firstly, Ag and Ga are melted under a high
vacuum or an ineri gas atmosphere, and then, a
predetermined content of Sn is added to the obtained molten
metal. Then, the resulting mixture is melted under a
vacuum or an inert gas atmosphere, and thus, an Ag alloy
ingot formed by melting and casting, which contains a total
of 0.1 to 1.5% by mass of Ga and/or Sn and the balance
composed of Ag and unavoidable impurities, is manufactured.
Also, Ag and Ga are melted under a high vacuum or an

inert gas atmosphere, and then, a predetermined content of
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In and Sn is added to the obtained molten metal. Then, the
resulting mixture is melted under a vacuum or an inert gas
atmosphere, and thus, an Ag allcey ingot formed by melting
and casting, which contains 0.1 to 1.5% by mass of In, a
total of 0.1 to 1.5%% by mass of Ga and/or Sn, and the
balance composed of Ag and unavoidable impurities, is
manufactured.

[0053] Here, from the viewpoint of stabilizing the
composition ratio between Ag and Ga/Sn or the composition
ratio between Ag and In/Ga/Sn, it is preferable that Ag is
melted under an atmosphere substituted by argon after the
atmosphere is evacuated to a vacuum level, and after
melting, Sn is added to melten metal of Ag and Ga under an
argon atmosphere cor In and Sn are added to molten metal of
Ag and Ga under an argon atmosphere, respectively.
Furthermore, Ga and Sn may also be added in the form of a
previously manufactured mother alloy such as AgGa, AgSn, or
AgGasSn.

[0054] Next, the ingot formed by melting and casting
is subjected to hot forging in order to set the average
grain diameter of the silver alloy crystal grains to a
predetermined value. During hot forging, it is preferable
that the ingot formed by melting and casting is heated to
750 °C to 850 °C for 1-3 hours and then is repeatedly
subjected to upsetting and forging under the forging ratio
of 1/1.2 to 1/2 for 6-20 times. Hot forging is more
preferably free-forging. It is particularly preferable
that hot forging is repeated while the forging direction is

rotated by 90 degrees. More specifically, as shown in FIG.
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1, when a cylindrical ingot 1 is used, the ingot is first
forged into a sguare-shaped ingot 2.
[0055] Then, the square-shaped ingot 2 is repeatedly
subjected to forging by rotating the forging direction by
90 degrees different from the previous forging direction.
At this time, from the viewpoint of setting the average
grain diameter of the silver alloy crystal grains cf the
entire ingot to a predetermined value, it is preferable
that the square-shaped ingot 2 is subjected to forging by
rotating it in all directions of the longitudinal direction,
the lateral directicn, and the height direction thereof (x,
vy, and z directions shown in FIG. 2). Here, all the arrows
of the broken lines shown in FIG. 1 indicate the forging
direction, the z direction is the casting direction, the x
direction is any direction altered by 90 degrees relative
to the z direction, and the y direction is the direction
altered by 90 degrees relative to both the z direction and
the x direction.
[0056] The process is preferably repeated in order to
set the average grain diameter of the silver alloy crystal
grains of the sputtering target of the present embodiment
to the desired value and fall the dispersion in the grain
diameter of the silver alloy crystal grains within the
desired range. When the repeated number of times is less
than six, the effect may become insufficient. On the other
hand, even when the repeated number of times is greater
than twenty, no further improvement in the effect of
suppressing the dispersion in the grain diameter of the

silver alloy crystal grains may be expected.
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[0057] It is not preferable that the temperature
during hot upset forging is less than 750 °C because the
effect of suppressing the dispersion in the grain diameter
is not sufficiently developed due to the presence of fine
crystal, and also not preferable that the temperature
during hot upset forging exceeds 850 °C because the effect
of suppressing the dispersion in the grain diameter is not
sufficiently developed due to the remaining of coarse
crystal. In order to avoid rapid cooling of ridge sections
and/or edge sections formed by hot forging, it is
preferable that the ridge sections and/or edge sections of
the ingot is hammered, that is, edge hammering is
appropriately performed so as not to affect the forging of
the ingot body.

[0058] Next, a forged ingot 3 is subjected to cold-
rolling until the desired thickness is reached, and thus,
the forged ingot is formed in a board 4. From the
viewpoint of the effect of suppressing the dispersion in
the grain diameter, it is preferable that the reduction per
one pass during cold-rolling is 5% to 10%. From the
viewpoint of making the diameter of the crystal grain finer
while setting the total reduction to a predetermined value
and maintaining the effect of suppressing the dispersion of
the grain diameter, it is preferable that cold-relling is
repeatedly performed until the total reduction ({({thickness
of ingot prior to cold-rolling - thickness of ingot after
cold-rolling) /thickness of ingot prior to cold-rolling)
becomes 60% to 75%. The number of passes 1s preferably 10

to 20 so as to develop the effect described above.
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[0059] From the wviewpoint of controlling the average
grain diameter at a predetermined level by means of
recrystallization, it is preferable that heat treatment
after colid-rolling is performed for 1 to 2 hours at the
temperature of 550 °C to 650 °C.

The board 4 subjected to heat treatment is subjected
to machining such as milling, electric discharge machining,
or the like until the desired dimension is reached, and
thus, the silver alloy sputtering target for forming an
electroconductive film of the present embodiment may be
manufactured. From the viewpoint of suppressing the
occurrence of splashing during sputtering, it is preferable
that the arithmetic average surface roughness (Rz) of the
sputtering surface of the target subjected to machining is

0.2 to 2 pm.

[Examples]

[0060] Next, a description will be given of the
evaluation results of the actually produced silver alloy
sputtering target for forming an electroconductive film of
the present invention in Examples.

{Example 1)

(Manufacture of silver alloy sputtering target)

[0061] As raw materials, Ag with the purity of 99.99%
by mass or greater and Ga with the purity of 99.9% by mass
or greater were prepared. Ag and Ga were placed in a high
frequency vacuum furnace st the mass ratio shown in Table 1.

The total mass upon melting was about 300 kg.
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[ 0086] As can be seen from Table 5, in Exanpl es 20utroR2&,. :SHEPaver/&Ge
grain diameter of the silver alloy crystal grains was 130 to 270 pm
and the dispersion in the grain diameter was 15 to 18% These were

preferab ges. As can be seen from Table 6, in Exanples 21
to 28, gL@%éfﬂsults'QﬁﬁeyﬁﬁﬁﬁﬂrﬁﬂFWQﬁrtWﬁﬁrﬁﬁﬁﬁHaEﬁgt?ﬂﬁga%ﬁ r

Curface (eughriee B BrEth! FlbstRE-ERECRTA®, BFP.Cr I Ty " £ ce

vwavel enghdr &fm&bPe@mindBd theaspeshbbtetheshshane8pfbrkhe fhém In
contrast, in Conparative Exanple 7 in which Eu was 0. 9% by wei ght,

ot her propeultesgwel boptmgboen| mgehd bat thetadnbetooh tirapaiaknor mal
el ectrical dischargg occurred was as many as twelve. [0087] (Exanpl e

29)  (Mvuingteedof Biatvertha |y Tptaderay argeryedsinawe

mater al g d0 WLD Lbe pur LY 0f, 93 29 BY IPES OLo0H8A! Shs LAAMLLN.
The weight of the sound part of the ingot (¢ 290 x 370 mm)
obtained was about 260 kg.
[0063] The obtained ingot was heated at the
temperature of 800 °C for 1 hour, and then was forged by
repeating the rotation of the forging direction by 20
degrees in all directions {the z direction: the casting
direction, the x direction: any direction altered by 90
degrees relative to the z direction, and the y direction:
the direction altered by 90 degrees relative To both the =z
direction and the x direction). At the forging ratio per
one time of 1/1.2 to 1/2, upsetting and forging were
repeated nineteen times while changing the forging
direction. The ingot was flattened at twentieth forging
and was formed to obtain the size of about 600 x 910 x 45
(mm) .
[0064] After forging, the ingot was subjected to cold-
rolling, and thus, the ingot was formed in a board with the
size cof about 1200 x 1300 x 16 (mm). The reduction per ocne
pass during cold-rolling was 5% to 10%, and the number of
passes was 13. The total reduction during cold-rolling was

10%.
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Qur “Ref . : SGHP- 037SG greater, and Ga with the purity of 99.9% by nass
or greater were prepared. Ag, In, and Ga were placed as raw materials
in a high frequency vacuum furnace at the nass r &uiroReliowsGHr-Dablss
7. The total mass upon nelting was about 300 kg. [0088] The vacuum
chanber was evacuated to vacuum and t he at nosphere was substituted by

Ar gas. Ag and wer e | t ed_ under an Ar-substituted atnosphere and
then In is addelt®b f%%ff%%ul??% ARRE uras ?ﬁ@£?gsﬁFtFﬁ§ all oy nolten

met al V"a[?elﬁg%ﬁ@u%%%f%%a%' Sr CBS{d g, Ml g Jhen, %Qgté%”cgkag.e

cavity for In e upper part of the 1'ngot manufactured by casting
was renDy@gryghglmﬁgghgo@fpgbgeggyﬂg,part of the ingot (9 290 x 370
nm) obt ai ned was about 260 kg. [0089]As in Exanple 1, the obtained
i ngot was heatiekzandthddmoaad fas gedo)$0080] s macEkxampleutfifhehe

forged ingot was subjected to cold-rolling. After rolling, the board
was heat@8#zatofhéCPenpetdbliré 62 %BUD) C'R6r rearbed, HAGTRARY $86j ected

to recrystal]izatio rocessing. xt, the board was_subjected
Lo mach SPRGEBAEY TRETSF 220 opRaBBbex 1900t k1 BIEAR adD EBEIABY s
wher eby the. sp %tering target in Exanple 29 of the present invention
was obt ai ned. % 091] (Eval uation of sputtering target) As in
Exanpl e ipvibeaefenesensbepedrvagi edsgeval uations (1) to (4) for the
sputtering target in Exanple 29 were conducted. The results are shown
in Tabl eB0@65hd 8. (N0 (Heepl Bs=B0nach#A2immnd Conpar ati ve Exanpl es

8 to 14) The sputtering targets in Exanples 30 to 42_and
Conpar ati ve ExaMpl¥arBaiqge ai ShahtPather BATPACt AR BRABPHENAel2Es

that i Ex | 29 t 0. obt ai h t i t ts i |
30 to 43 SHTEEBpal SO VOSERADIGs & 10 o EKecHo At he” cORPORCRL
composi {fepgepnd t he(MANUAU idich GONS 4 ONS WS & SBhc A5, lesgri bed

in Table 7. en, the aforenentioned various eval uations were
conduct eglr@staD &xampke 29. These results are shown in Tables 7 and
8. [0093] (Conventional Exanples 3 and 4) As in Exanple 29, In,

Ga, and Sn werks nidsedibadern t tiee conpoaeht cobapbsentonssbkteéan Ga,
and Sn descrjbed in Table 7. The resulting alloy nolten netal was
casted i FRBPLEHr4phTt 8N EE Thy ABraLredt hePBbyihRGRabPEPESaRTi K6t

with the_si of —abput 400.x 400 x.15 Furt her nor t he, i ngot
was sub) BT TP RO FaF T Wy BFTB Born RLEPEH ATt e B BEd e o
600 C fpébévgowitﬁotﬁée§§9¥,Hﬁnﬂbé@tUT@ZBBGXS@EtRﬁthQ TREGELthé
Conventional Exanple 3. As in Conventional Exanple 3, the cast I ngot
was subjeeéeslgéoghainral inageandrt bre subfeeteditaebedtolr eakment at
the tenperature of 600 C for 2 hours to thereby manufacture the
sputterisigutaeygengi puCbhaventfonathExample YasAmepaurhkd, eeabushien in
Exanpl e 29, the aforenentioned various evaluyations_for the sputtering

targets ?%eC%ﬁ%%%@?o%%?lﬁx%%%T%Eeé ghdthevarevesnadét¥dCrTRES
results are.sho i n_Tabl 7_an , 94] (Ref.erence Example.2) CQur
Rer : SOHELOLTO0 Tal T b FRo o7 Bkt BRORGr Profier SrRTang BaaLh
descri beg ifedaplec? {hbesimbalswebght cHaed; WBard;ke) iWekBemakhtedqe
The resulting alloy nolten netal was casted into a graphite casting
nmol d t o dghetebyismaauéacdorehansibget wlbyt beysikze ogkaln80axdliBe
(nmm . The obtained i ngot was subjected to upsetting and forging as

t he saneavehbdee ofainndsafeter ofneky aslvhatalhogonpacablverBtaspl e
7, the reduction during cold-rolling, and heat treatnment to thereby
obt ai n @'PbAr LR il FreIP %k PDo-he e sy emeRt | f BxBdpl es
and Conp i ve. Exanpl r i QE i at.|.o re
conduct G TP Fer S erRel rarpr a3t hath FediptRtL el B T RpEE 7

and 8. § ncedrhe e, NG, tafdedid &ef F encesbxampl gxZnbhas 1 he
size smaller than that 'of the sputtering targets manufactured in
Exanpl estlandaConpae ayjt y&n EXbapeesr 06 ekal valven wadogondyetad for

grains was in the range of from 120 to 400 um, and the
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dispersion in the grain diameter of the silver alloy
crystal grains was 20% or less of the average grain
diameter of the silver alloy crystal grains.
[0067] (3) Measurement of the number of times abnormal
elecirical discharge occurred during sputtering
A disk having the diameter of 152.4 mm and the
thickness of 6 mm was cut out from the arbitrary portion of
the sputtering target in Example 1 with the size of 1000 x
1200 x 12 (mm), and was soldered to a copper backing plate.
The soldered sputtering target was used as the target for
evaluation of splashing during sputtering, and the number
of times abnormal electrical discharge occurred during
sputtering was measured. The result is shown in Table 2.
[0068] In the measurement of the number of times
abnormal electrical discharge occurred, the soldered target
for evaluation was attached to a normal magnetron
sputtering apparatus, and the atmosphere was evacuated to a
pressure of 1 x 107 Pa. Then, the soldered target was
subjected to sputtering under the condition that Ar gas
pressure was 0.5 Pa, the electric power applied was DC 1000
W, and the target-to-substrate distance was 60 mm. The
number of times abnormal electrical discharge occurred
during sputtering was measured as the number of times
abnormal electrical discharge occurred for 30 minutes
elapsed from the start of discharging by means of the arc
counting function of the DC power source (model number:
RPDG-50A) manufactured by MKS Instruments, Inc. The result

is shown in Table 2. In the sputtering target in Example 1,
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was as many as ten or less.
[0069] (4) Evaluation of basic properties as
electroconductive f£ilm

(d-1) The surface roughness cf film

Using the target for evaluaticn shown in (3},
sputtering was performed under the same condition as that
shown in (2), and a film having the thickness of 100 nm is
formed on a glass substrate having the size of 20 x 20 (mm)
to thereby obtain a silver alloy £ilm. Furthermore, in
order to evaluate heat resistance, the silver alloy film
was subject to heat treatment at the temperature of 250 °C
for 10 minutes. Then, the average surface roughness (Ra)
of the silver allioy film was measured by an atomic force
microscope. The result is shown in Table 2. The average
surface roughness Ra of the film of the sputtering target
in Example 1 was 1 nm or less.
[0070] (4-2) Reflectivity

In order to evaluate corrosion resistance, the silver
alloy film formed in the same manner as (4-1) was kept in a
constant temperature and high humidity chamber at the
temperature of 80 °C and the humidity of 85% for 100 hours
and then the reflectivity of the silver alley film was
measured by a spectrophotometer. The result is shown in
Table 2. Consequently, the absolute reflectivity of the
silver alloy film of the sputtering target in Example 1 at
the wavelength of 550 nm was 90% or greater.

[0071] (4=-3) Specific resistance of film
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The result of measuring the specific resistance of
the silver alloy film formed in the same manner as (4-1) is
shown in Table 2. Consequently, the specific resistance of
the silver alloy film in the sputtering target in Example 1
was as low as 3.34 uQ-cm.

[0072] (Examples 2 to 9 and Comparative Examples 1 to
)

The sputtering targets in Examples 2 to ¢ and
Comparative Examples 1 to 5 were manufactured in the same
manner as that in Example 1 so as to obtain the sputtering
targets in Examples 2 to 9 and Comparative Examples 1 to 5
except that the component compositions and the
manufacturing conditions were set as described in Table 1.
Then, the aforementioned various evaluations were conducted
as in Example 1. These results are shown in Tables 1 and 2.
[0073] (Conventional Examples 1 and 2)

As in Example 1, Ag and Ga were melted under the
component compositions of Ga and 3Sn described in Table 1.
The resulting alloy molten metal was casted into a graphite
casting mold to thereby manufacture an ingot with the size
of about 400 x 400 x 150 (mm). Furthermore, the ingot was
subjected to hot reolling after being heated at the
temperature of 600 °C for 1 hour to thereby manufacture the
sputtering target in Conventional Example 1. As in
Conventional Example 1, the cast ingot was subjected to hot
rolling and then subjected to heat treatment at the
temperature of 600 °C for 2 hours to thereby manufacture
the sputtering target in Conventional Example 2. As in the

evaluation in Example 1, wvarious evaluations for the
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sputtering targets in Conventional Examples 1 and 2 were
conducted. These results are shown in Tables 1 and 2.
[0074] {Reference Example 1)

Ag with the blending proportion of Ga described in
Table 1 (the total weight used was 7 kg) were melted. The
resulting alloy molten metal was casted into a graphite
casting mold to thereby manufacture an ingot with the size
cof o 80 x 110 (mm). The obtained ingot was subjected to
upsetting and forging as the same number of times (five
times) as that in Comparative Example 7, the reduction
during cold-relling, and heat treatment to thereby obtain a
board with the size of 220 x 220 x 11 {(mm). As in Examples
and Comparative Examples, the aforementioned various
evaluations were conducted in Reference Example 1. These
results are shown in Tables 1 and 2. Since the sputtering
target in Reference Example 1 has the size smaller than
that of the sputtering targets manufactured in Examples and
Comparative Examples, no evaluation was conducted for the
warpage of the sputtering target in Reference Example 1
after machining.

[0075] [Table 1]
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[0076] [Table 2]
ABSOLUTE

premeEn AP solatiess (£l 1, specie

ABNORMAL  [MACHINING OF FILM nm AFTER KEPT IN RESISTANCE

SRatAaE | (o) ?IEEE?ME%T SAPLRATURE AND OIE F%M )

OCCURRED (Ra: po) |[CONSTANT HUMIDITY H e -om

(%)
EXAMPLE 1 5 0.7 1 94.3 3.34
EXAMPLE 2 6 0.8 0.9 95.8 4.12
EXAMPLE 3 7 0.7 0.8 95.3 5.16
EXAMPLE 4 6 0.4 0.8 94.8 6.13
EXAMPLE 5 5 0.8 0.9 93.9 3.38
EXAMPLE 6 4 0.7 0.8 95.5 4.30
EXAMPLE 7 8 0.6 0.7 95.2 5.39
EXAMPLE 8 7 0.7 0.7 95.5 6.46
EXAMPLE 9 7 0.5 0.9 95.8 5.86
EE 24 14 2 87.5 4.97
e 2 8 0.4 0.7 88.5 7.93
e 3 22 0.6 0.8 95.3 5.25
e 28 0.7 0.7 95.2 527
i 26 0.7 0.7 95.5 5.20
ERL L 85 1.3 0.7 95.2 5.16
S 39 0.8 0.8 95.8 5.26
PERRPCE s 5 0.7 95.3 5.23
[0077] As can be seen from Table 1, in Examples 1 to 9,

the average grain diameter of the silver alloy crystal

grains was 120 to 340 pum and the dispersion in the grain
diameter was 12 to 19%. These were preferable ranges. In

contrast, in Comparative Example 1 in which Ga was 0.05% by
mass, the average grain diameter was 410 pm and has fallen
outside a desired range. Also, in Comparative Example 3 in
which the temperature of hot forging was 700 °C, the
dispersion in the grain diameter was as high as 29%. 1In

Comparative Example 4 in which the temperature of hot
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forging was 900 °C, the average grain diameter was as high
as 450 pm and the dispersion in the grain diameter was also
as high as 35%.

[0078] As can be seen from Table 2, in Examples 1 to 9,
good results were obtained for the number of times abnormal
electrical discharge occurred, the warpage after machining,
the surface roughness c¢f the film, the absclute
reflectivity at the wavelength of 550 nm, and the specific
resistance of the film. In contrast, in Comparative
Example 1 in which Ga was 0.05% by mass, the warpage after
machining was as high as 1.4 mm, the surface roughness of
the film was also as high as 2 um, and the absclute
reflectivity at the wavelength of 550 nm was as small as
87.5%. In Comparative Example 2 in which Sn was 1.7% by
mass, the absolute reflectivity at the wavelength of 550 nm
was as small as 88.5%. In Comparative Examples 1 and 3 to
5 and Conventional Examples 1 and 2, the number of times
abnormal electrical discharge occurred was as many as
twenty two or more. Furthermore, in Comparative Example 2
in which Sn was 1.7% by weight, the specific resistance of
the film was as high as 7.93 pQ-cm.

[C079] (Examples 10 to 20 and Comparative Example 6)
The sputtering targets in Examples 10 to 20 and
Comparative Example 6 were manufactured in the same manner
as that in Example 1 so as to obtain the sputtering targets
in Examples 10 to 20 and Comparative Example'G except that

the component compositions of Ga/Sn and Cu/Mg and the

manufacturing conditions were set as described in Table 3.
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as in Example 1. These results are shown in Tables 3 and 4.

[0080] [Table 3]
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5.67 EXAMPLE 32 3 0.4 0.7 94.0 6.67 EXAVWPLE 33 2 0.8 0.8 95.3 4.44
EXAMPLE 34 1 0.9 0.7 96.0 5.35 EXAMPLE 35 4 03 OA 96.0 6.41 EXAMPLE

36 5 0.5 0.7 94.0 6.80 EXAMPLE 37 3 OS Our Ref.:SGHP-037SG
[0081] [Table 4]
SURFACE ABSOLUTE

THE NUMBER | wappace | BOYSHNESS ATWAVELERBTH | spECIFIC

ABNORMAL | AFTER AFTER AFTER REPT RESISTANCE

e | (| et | S | i 2o

OCCURRED Rainm) | Aoy oo
EXAMPLE 10 3 0.6 0.7 96.9 459
EXAMPLE 11 4 0.6 0.7 a5 4 6.26
EXAMPLE 12 1 0.7 0.8 98.7 4.35
EXAMPLE 13 0 05 0.6 96.4 5.80
EXAMPLE 14 5 0.6 0.8 95.5 447
EXAMPLE 15 4 06 0.6 98.7 5.73
EXAMPLE 18 2 .51 0.7 96.2 492
EXAMPLE 17 4 05 07 96.2 553
EXAMPLE 18 1 0.6 0.7 96.7 5.27
EXAMPLE 19 4 0.5 0.7 86.6 5.27
EXAMPLE 20 7 0.5 0.9 96.4 4.21
T 2 0.5 0.6 88.4 7.81

fo0B2] As can be seen from Table 3, in Examples 10 to

20, the average grain diameter of the silver alloy crystal
grains was 130 to 260 um and the dispersion in the grain
diameter was 11 to 17%. These were preferable ranges.

As can be seen from Table 4, in Examples 10 to 20,
good results were obtained for the number of times abnormal
electrical discharge occurred, the warpage after machining,
the surface roughness of the film, the absolute
reflectivity at the wavelength of 550 nm, and the specific
resistance of the film. In contrast, in Comparative
Example 6 in which Mg was 1.7% by weight, other properties

were at good levels but the absolute reflectivity at the
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R8 958 446 EXAMPLE 38r 4 0.7 0.7 96.0 5.33 EXAMPLE 39 5 0.4 0.7 95.5
~6.44 EXAMPLE 40. 3 OS5 0.7 93.8 6.80 EXAMPLE 41 3 05 0.7 96.2 5.12
EXAMPLE 42 2 0.7 0.7 96.3 6.04 COWARATI VE NAI | MBur Ref.:SGHP-0375G

wavelength of 550 nm was as low as 88.4% and the specific
resistance of the film was as high as 7.81 pQ-cm.

[0083] (Examples 21 to 28 and Comparative Example 7)
The sputtering targets in Examples 21 to 28 and
Comparative Example 7 were manufactured in the same manner
gs that in Example 1 so as to obtain the sputtering targets
in Examples 21 to 28 and Comparative Example 7 except that

the component compositions of Ga/Sn and Ce/Eu and the
manufacturing conditions were set as described in Table 5.
Then, the aforementioned variocus evaluations were conducted
as in Example 1. These results are sheown in Tables 5 and 6.

[0084] [Table 5]
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961 427 COVPARATI VE EXAMPLE |1 25 OS 03 96.3 4. 87 CONVENTI ONAL
EXAMPLE3 45 12 0.8 95.8 4.66 CONVENTI ONAL EXAMPLE 38 0.8 as 96.4 458
REFERENCE EXAMPLE2 4 ---------- 0.7 95.6 4.66 [Q097RAS.cahtBelsSden
fromTable 7, in Exanples 29 to 42, the average grain dianeter of the
silver alloy crystal grains was 120 to 250 pm and the dispersion in
the grain dianmeter was 12 to 20% These were preferable ranges. In
contrast, in Conparative Exanple 8 in which In was 0.05% by CQur
Ref.:SG}fbgggﬁG weigh&ﬂjgpqﬂaverage grain diameter was 260 pm and has
fallen outside a desired range. Al so, in Conparative Exanple 12 in

whi ch t hg—temperajureof ot B9SruTet | SPeETST O in

the grain di anetef rywagmes |hi gh as Aty me [Exanpl e 13jin

which the tenpera M oWA i VANELERGILOF 5 Ve raRB@IFIGr ai b

di aneter {was as h g@&@@ af d Rdi s plAfSIREEPT N thééﬁﬁﬁwf

di amet er [was al so| ai§CHARE (agn £A> | Gl [CEmmERATEHRE e g 14 in

whi ch the¢ nunber [ OCCURR (Ra: nm) ﬁaﬁmﬁ?"rﬂ(%)
EXAMPLE 21 3 0.7 0.8 96.0 4.19
EXAMPLE 22 4 0.5 0.7 96.5 548
EXAMPLE 23 4 0.6 0.9 94.1 4.34
EXAMPLE 24 8 0.7 0.7 969 5.60
EXAMPLE 25 4 0.9 0.7 960 4.40
EXAMPLE 26 3 0.5 0.8 96.8 0.76
EXAMPLE 27 3 0.6 0.7 96.4 5.20
EXAMPLE 28 5 0.6 0.9 96.5 422
RN 12 0.8 0.7 958 5.99

[0086] As can be seen from Table 5, in Examples 21 to

28, the average grain diameter of the silver alloy crystal
grains was 130 to 270 um and the dispersion in the grain
diameter was 15 to 18%. These were preferable ranges.

As can be seen from Table 6, in Examples 21 to 28,
good results were obtained for the number of times abnormal
electrical discharge cccurred, the warpage after machining,
the surface roughness of the film, the absolute |
reflectivity at the wavelength of 550 nm, and the specific
resistance of the film. In contrast, in Comparative
Example 7 in which Eu was 0.9% by weight, other properties
were at good levels but the number of times abnormal
electrical discharge occurred was as many as twelve.

[0087] (Example 29)
(Manufacture of silver alloy sputtering target)
As raw materials, Ag with the purity of 99.95%% by

mass or greater, In with the purity of 99.9% by mass or
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of times upset forging performed was five, the dispersion in the
~grain diameter was as high as 26% In Conventional Exanple 3, the

di spersion in the grain dianeter was as hi gh as 88% Redrt:I$6tiFol8,7 Sitn
Conventional Exanple 4, the average grain dianeter was as high as 330
pmand the dispersion in the grain dianeter was al so as high as 28%

I n Ref erence, Exanpl ev ion was ted r the small -si zed
targot - oS CORBAr Bt 6h HIFhr poeoPUEATYaPEertr SF R BN SenE pPeSaiET
i nventi c ticylar v t t

el |- 51 o0t oy Saons reriur Atk ﬁ%%%%éndﬁ%f%ﬁ%%% HER L RS
condi ti oftnas hhgh Fhe§ospayatb¥euiXxaiphecddaktntwhi gl skheanuabenoah
times hot upset forging performed was five, the dispersion in the
grain diameTaplead. prﬂéf@rmﬁéyl 86 s Q099 mMsl thang beaseanofit 0B Table 8,
in Exanples 29 to good results were obtained for the nunber of
times abh@P#B1 el ect%%a‘faﬁi%r@?@j@ﬂ%m# e%nva@%t%rb%g‘éa%%rand

machi ni n the surface roughn t he
reflectlgh?y §?0§%hem%ve?3n8Fﬁ g%gggﬁ dg?ﬁé a%%c??%c 7 edfsFance
of the fmémeanuﬁ@@ygﬁtArLQu@@@ﬁ@éavstQang@Ee SEHPA3ASEExanpl e
8 in which In was 0.05% by nass, the warpage after machi ning was as
hi gh as dd@edamanthé heesuntaﬁg m@ughﬂess THe thestit Mmyasl Bbgonastdhgh
as 1.7 pm In Conparative Exanple 9 in which In was 1.7% by nass, the
absol ut engefl eeasviaytad theowavekepgiheofassdnagnmpdst.asTkeml | ths
89.1% In Conparative, Exanples 8, 10, and 12 to 14 and_Conventi onal
Exanpl esSBr Aniage ?ﬁ%lEHnB%Fm%@ %PnﬁgeaﬁﬁﬁﬁﬁapaéFeEFrFB&I189§Eharge
occurred two_or_nore, thernDre

ndQF E§ét€$@¥ @yn&§§ ﬁg was re%oygdby melg% 1l % OP the

Conpar at1ve | n"Wwas

Cbnparatéy@ngkggp{eoﬁlth@ Ms6h E@@ 1. 8% bym bBEblnbﬁewége%bBb%
resi stance of the filmwas as hig 7 pa.cm [0100] (Exanples 43 to

52 and Coepara@ti ve Exanpl e 15) The sputtering targets in
Exanples 43 to 52 and Conparative Exanple 15 were manufactured in the
same manb@983% t hat Ash IExdpnew® lso Hye t@piobined iheokpur s er¢aged
targets in Exanples 43 to 52 and Conparative Exanple 15 except that
the conpoent eomdsitPHae9of In, Ga/Sn, and Cu/ My and the

manuf aCttﬁb@@ condi t| ons, g%};;,leé S %escgéoqej %n%gplﬁa%%%%ﬁgc%%&e

af oremen one vari OUS eva i'ons ‘were con
These resylt¢si@reoshong, in Tables 9 and 10. [0101][Table 9] CQur
Ref.: SGHP-037SG zw 0--] -om wtw neet: w O- <a up,1l-- EzEe 81 Et L
I 91 31 4 12fteriralli®d, He BoaAVERAMFhEARFHCLE DhAVETER (ft m
Ca 091 091. N. OEll 091
temperature of 580 °C for 1 hour, and was subjected to
recrystallization processing.

Next, the board was subjected to machining until the
size of 1000 x 1200 x 12 (mm) was reached, whereby the
sputtering target in Example 29 of the present invention
was obtained.

[0091] (Evaluation of sputtering target)
As in Example 1, the aforementioned various

evaluations (1) to (4) for the sputtering target in Example

29 were conducted. The results are shown in Tables 7 and 8.
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091 OE1 041 081 [ HEAT TREATMENT CONDI TI ON AFTER COLD- ROLLI NG
NOTE THAT HOT- ROLLI NG WAS USED | N CONVENTI ONAL EXAMPLES 9noH | ' 3099
'600C, i HouR 580C, 2HOORs sanol-13 0.009 1 640C, ©OHMEuR=E00EGHPTICIRR
un011l '0009 600C, 1HouR 600C, ThouR unoHL 00009 600C, nom I
RESSURE ON RATI O LLING 00, AT LINODIN'IONAL ESCL CL SL 09 CL

L 99 [0092] (Examples 30 to 42 and Comparative Examples 8

to 14)

The sputtering targets in Examples 30 to 42 and
Comparative Examples 8 to 14 were manufactured in the same
manner as that in Example 29 so as to obtain the sputtering
targets in Examples 30 to 42 and Comparative Examples 8 to
14 except that the component compositions and the
manufacturing conditions were set as described in Table 7.
Then, the aforementioned various evaluations were conducted
as in Example 29. These results are shown in Tables 7 and
8.

[0093] (Conventional Examples 3 and 4)

As in Example 29, In, Ga, and Sn were melted under
the component ccmpositions of In, Ga, and Sn described in
Table 7. The resulting alloy molten metal was casted into
a graphite casting mold to thereby manufacture an ingot
with the size of about 400 x 400 x 150 {(mm). Furthermore,
the ingot was subjected to hot rolling after being heated
at the temperature of 600 °C for 1 hour to thereby
manufacture the sputtering target in Conventional Example 3.
As in Conventional Example 3, the cast ingot was subjected
to hot rolling and then subjected to heat treatment at the
temperature of 600 °C for 2 hours to thereby manufacture
the sputtering target in Conventional Example 4. As in the
evaluation in Example 29, the aforementioned various
evaluations for the sputtering targets in Conventional
Examples 3 and 4 were conducted. These results are shown
in Tables 7 and 8.

[0084] (Reference Example 2)
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Cur Ref.:SGHP-0375G

Ag with the blending proportion of In and Ga
described in Table 7 (the total weight used was 7 kg) were
melted. The resulting alloy molten metal was casted into a
graphite casting mold to thereby manufacture an ingot with
the size of ¢ 80 x 110 (mm). The obtained ingot was
subjected to upsetting and forging as the same number of
times (five times) as that in Comparative Example 7, the
reduction during colid-rolling, and heat treatment to
thereby obtain a board with the size of 220 x 220 x 11 (mm).
As in Examples and Comparative Examples, the aforementioned
various evaluations were conducted in Reference Example 2.
These results are shown in Tables 7 and 8. Since the
sputtering target in Reference Example 2 has the size
smaller than that of the sputtering targets manufactured in
Examples and Comparative Examples, no evaluation was
conducted for the warpage of the sputtering target in
Reference Example 2 after machining.

[0095] [Table 7]
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ZD 0 ZO Ga (% BY MASS) to to to 000 Oto OIn (%BY MASS) GO 9-0
gb ED 30 9.0 9.0 EXAMPLE 43 | EXAMPLE 44 | EXAMPLE 45 | EXAMPLE 46

"EXAMPLE 47 | EXAMPLE 48 | Our Ref.:SGHP-0378G
[0096] [Table 8]
REFLECTIVITY AT

THE NUMBER | rpaGE ROUAMIESS WAVELENGTH OF SPECIFIC

ABNORMAL |  AFTER QETIEM  JAFTER KEPT IN RESISTANGE

ELECTRICAL | MACHNNG [ AFTER CONSTANT oM

DISCHARGE (mm) TREATMENT |TEMPERATURE AND o

OCCURRED Ranm) ORI
EXAMPLE 29 1 1 0.8 964 3.85
EXAMPLE 30 2 0.6 0.7 96.2 4.68
EXAMPLE 31 1 0.7 0.7 95.8 9.67
EXAMPLE 32 3 04 0.7 94.0 6.67
EXAMPLE 33 2 0.8 0.8 95.3 4.44
EXAMPLE 34 1 0.9 0.7 96.0 5.35
EXAMPLE 85 4 0.7 0.8 96.0 6.41
EXAMPLE 36 5 0.5 0.7 94.0 6.80
EXAMPLE 37 3 06 0.8 95.8 4.46
EXAMPLE 38 4 0.7 0.7 96.0 5.33
EXAMPLE 39 5 04 0.7 95.h 6.44
EXAMPLE 40 | 3 0.5 0.7 938 6.80
EXAMPLE 41 3 0.5 0.7 96.2 H.12
EXAMPLE 42 2 0.7 0.7 96.3 6.04
FRALED 22 1.9 1.7 92.3 3.78
e 3 0.5 0.7 89.1 7.07
RN ToE 29 0.6 1.9 94.5 4.33
B 5 0.7 0.7 871.7 7.7
ERAVALE 18 27 0.6 0.8 95.7 4.89
B 1 27 0.7 0.8 08.1 4.87
ERARLE 14" 25 0.5 0.7 96.3 4.87
ERALRLE 3 45 1.2 0.8 95.8 4.66
e 38 0.8 0.8 96.4 4.68
ExaveLE 4 0.7 95.6 4.66

[0097] As can be seen from Table 7, in Examples 29 to

42, the average grain diameter of the silver alloy crystal
grains was 120 to 250 ym and the dispersion in the grain
diameter was 12 to 20%. These were preferable ranges. 1In

contrast, in Comparative Example 8 in which In was 0.05% by
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' EXAMPLE 491 EXAMPLE 501 EXAMPLE 51 | EXAMPLE 52 | Sl 31dl VY3 |
3AILIfend1103 j [0102][Table 10]  THE NUVMBER OF TI MES ABNORVAL
ELECTRI CAL DI SCHARGE OCCURRED WARPAGE AFTER MACHPNENReEr uffHBURBACE
ROUGHNESS OF FI LM AFTER HEAT TREATMENT (Ra: nm) ABSOLUTE REFLECTI VI TY
AT WAVELENGTH OF 550 urn AFTER KEPT | N CONSTANT TEMPERATURE AND
CONSTANT HUM DI TY. (% SPECI FI C RESLSTANCE OF FILM.(it O 'am EXAMPLE
43 1 0. 9" 5’7.111“%1./%66@&%/#{%%2 4Lg8tHr 785 %/é BR g%&lvg%é 45 5

0.7 0.6 f311en outside a desired range. Also, in Comparative
Example 12 in which the temperature of hot forging was 700
°C, the dispersion in the grain diameter was as high as 23%.
In Comparative Example 13 in which the temperature of hot
forging was 900 °C, the average grain diameter was as high
as 300 pm and the dispersion in the grain diameter was also
as high as 22%.

[0098] In Comparative Example 14 in which the number
of times upset forging performed was five, the dispersion
in the grain diameter was as high as 26%. In Conventional
Example 3, the dispersion in the grain diameter was as high
as 86%. Furthermore, in Conventional Example 4, the
average grain diameter was as high as 330 um and the
dispersion in the grain diameter was also as high as 28%.
In Reference Example 2, evaluation was conducted for
the small-sized target as compared with a large-sized
target for which the present invention becomes particularly
effective. Despite the fact that the small-sized target
was manufactured under the substantially same condition as
that in Comparative Example 14 in which the number of times
hot upset forging performed was five, the dispersion in the
grain diameter was preferably 14%.
[0099] As can be seen from Table 8, in Examples 22 to
42, good results were obtained for the number of times
abnormal electrical discharge occurred, the warpage after
machining, the surface roughness of the film, the absoclute
reflectivity at the wavelength of 550 nm, and the specific

resistance of the film. In contrast, in Comparative
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95.2 6.70 EXAMPLE 46 2 0.4 0.7 96.0 4.34 EXAWPLE 47 0 0.8 0.7 97.2
. 5.68 EXAMPLE 48 3 0.8 0.7 94.7 6. 73 EXAWPLE 49 3 0,7 0.7 97.0 5. 86
EXAMPLE 50 5 0.7 0.6 96.3 5.90 EXAMPLE 51i 2 Our Ref.:35GHP-037SG

Example 8 in which In was 0.05% by mass, the warpage after
machining was as high as 1.9 mm and the surface roughness
of the film was also as high as 1.7 pm. In Comparative
Example 9 in which In was 1.7% by mass, the absolute
reflectivity at the wavelength of 550 nm was as small as
89.1%. In Comparative Examples 8, 10, and 12 to 14 and
Conventional Examples 3 and 4, the number of times abnormal
electrical discharge occurred was as many as twenty two or
more. Furthermore, in Comparative Example 9 in which In
was 1.7% by weight and in Comparative Example 11 in which
Sn was 1.8% by weight, the specific resistance of the film
was as high as 7 uQ-cm.

[0100] (Examples 43 to 52 and Comparative Example 15)
The sputtering targets in Examples 43 to 52 and
Comparative Example 15 were manufactured in the same manner

as that in Example 29 so as to obtain the sputtering
targets in Examples 43 to 52 and Comparative Example 15
except that the component compositions of In, Ga/Sn, and
Cu/Mg and the manufacturing conditions were set as
described in Table 9. Then, the aforementioned wvarious
evaluations were conducted as in Example 29. These results
are shown in Tables 9 and 10.

[0101] [Table 9]
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Mg0.1
Mg0.5
Mz1.0
Cul.1
Cu0.5
Culd
MgD.6. Cul.1
Mg0.2, Cul.b
Mg0.2. Cu(.3
Me(.05
Mg1.7%

0.2
g.2
0.2
g2
g2
0.2

0.2
0.2
02
0.3
0.2
0.2

In (% BY MASS}{Ga (% BY MASS){Sn (% BY MASS)| Cu, Mg (% BY MASS)

0.5

0.5
0.5
0.5
0.5
0.5
0.3
04
0.2
0.5
0.5
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EXAMPLE 43
EXAMPLE 44
EXAMPLE 45
EXAMPLE 46
EXAMPLE 47
EXAMPLE 48
EXAMPLE 49
EXAMPLE 50
EXAMPLE &1
EXAMPLE 52
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[ 0103] As can be seen from Table 9, in
t he average grain di aneter of OulreReifl.v&GHRHOGY SG
grains was 130 to 180 pm and the dispersion in the grain
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ectrlcal di scharge occurred, the
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. 081. 0171- O 091. on Q1. OC 091 014 00Z OZ1- TREATMENT
HON AFTER 20LLI NG THAT OLLING I SED I N . NTI ONAL OUESRéfieHSCHPOOG8SGL

anai | '00009 580C, 2HOURS 600C, 2HOURS anokl '000171 anon '00009 1

einoH . '03009 1 arnm ' 00009

[0102] [Table 10]
T
THE NUMBER RQUGHNESS | WAVELENGTH OF
OF TIMES WARPAGE | oF FiLM 550 nm SPECIFIC
EUCROL | Macwe | ALTER | AFTERKEPTN | ReSTANGE
DISCHARGE {mm) (Tgﬁmism TEMPERATURE AND | (i @ rom)
HUMIDITY (%)
EXAMPLE 43 1 0.9 0.7 97.1 4,80
EXAMPLE 44 3 0.8 0.7 970 5.64
EXAMPLE 45 h 0.7 0.6 095.2 6.70
EXAMPLE 46 2 0.4 0.7 96.0 4.84
EXAMPLE 47 0 0.8 0.7 97.2 5.68
EXAMPLE 48 3 0.8 0.7 947 6.73
EXAMPLE 49 3 Q.7 0.7 97.0 5.86
EXAMPLE 50 5 0.7 0.6 06.3 5.90
EXAMPLE 51 2 0.5 Q.7 97.3 5.48
EXAMPLE 52 4 0.6 0.7 96.7 470
EnpeE e 4 0.5 0.6 89.8 8.20
[0103] As can be seen from Table 9, in Examples 43 to

52, the average grain diameter of the silver alloy crystal
grains was 130 to 180 pym and the dispersion in the grain
diameter was 12 to 17%. These were preferable ranges.

As can be seen from Table 10, in Examples 43 to 52,
good results were obtained for the number of times abnormal
electrical discharge occurred, the warpage after machining,
the surface roughness of the film, the absclute
reflectivity at the wavelength of 550 nm, and the specific
resistance of the film. In contrast, in Comparative
Example 15 in which Mg was 1.7% by weight, other properties
were at good levels but the absolute reflectivity at the
wavelength of 550 nm was as slightly low as 89.8% and the

specific resistance of the film was as high as 8.20 uQ-cm.
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j 99 cea w m
[0104] {Examples 53 to 62 and Comparative Example 16)
The sputtering targets in Examples 53 to 62 and
Comparative Example 16 were manufactured in the same manner
as that in Example 29 so as to obtain the sputtering
targets in Examples 53 to 62 and Comparative Example 16
except that the component compositions of In, Ga/Sn, and
Ce/Eu and the manufacturing conditions were set as
described in Table 11. Then, the aforementioned wvarious
evaluations were conducted as in Example 29. These results

are shown in Tables 11 and 12.

[0105] [Table 11]
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[0106] [Table .12]
REFLECTITY AT

OFTMES " | wampace | ROUGHNESS WAVELENGTHOF | sPECKIC

ABNORMAL AFTER OF FILM KEPT N RESISTANCE

DEGHARGE | (ngyNG | AEERTGERT | CORTANT e | O ELM

OCCURRED (Ra: nm) AND CONSTANT

HUMIDITY (%)
EXAMPLE 53 ) 0.9 0.7 971 493
EXAMPLE 54 4 0.6 0.6 97.2 4.99
EXAMPLE 55 ' 10 0.7 0.7 96.8 5.20
EXAMPLE 56 4 0.5 0.7 96.2 5.00
EXAMPLE 57 - 5 0.9 0.7 06.7 5.05
EXAMPLE 58 9 0.7 0.6 96.4 5.26
EXAMPLE 59 4] 0.6 0.7 96.8 5.39
EXAMPLE 60 7 0.5 0.6 97.0 5.05
EXAMPLE 61 6 0.6 0.7 97.3 5.20
EXAMPLE 62 5 0.6 0.7 96.5 4.82
ST 12 0.8 0.6 955 5.88
[0107] As can be seen from Table 11, in Examples 53 to

62, the average grain diameter of the silver alloy crystal
grains was 130 to 200 um and the dispersion in the grain
diameter was 13 to 18%. These were preferéble ranges.

As can be seen from Table 12, in Examples 53 to 62,
good results were obtained for the number of times abnormal
electrical discharge occurred, the warpage after machining,
the surface roughness of the f£ilm, the absclute
reflectivity at the wavelength of 550 nm, and the specific
resistance of the film. In contrast, in Comparative
Example 16 in which Eu was 0.9% by weight, other properties
were at good levels but the number cof times abnormal

electrical discharge occurred was as many as twelve.
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90 L 9'0 SO g0 EXAMPLE 531 EXAMPLE 541 ft AMPLEI EXAMPLE 561
 EXAWPLE 571 EXAMPLE 58 EXAMPLE 59 EXAMPLE 60 EXAMPLE 61 EXAMPLE
62 COVPARATI VE EXAMPLE 16 [0106][ Table .12] THE RENVBERGOF-TBVES
ABNORVAL ELECTRI CAL DI SCHARGE OCCURRED WARPAGE AFTER MACHI NI NG (mm)
SURFACE ROUGHNESS CF FI LM AFTER HEAT TREATMENT (Ra: nm ABSCLUTE

REFLECTI VI T T WAVELENGTH CGF 550 nm AFTER KEPT | N TANT .

TEI\/PERATM%\ D corvéﬁr&‘%r%ﬁ‘?rva%% 1 RESF sarcﬂ& TR R MY

Qcm EXéy85§f§3for forming an electroconductive film in Examples 1
to 62 of the present invention suppress the occurrence of
abnormal electrical discharge. It can be seen that these
sputtering targets are subject to sputtering to thereby
obtain reflective electrode films for an organic LED, which
exhibit excellent properties such as high reflectivity and
the small surface roughness of the reflection film. It can
also be seen that these reflective electrode films for an
organic LED exhibit excellent properties such as low
specific resistance and thus are preferably used for a
wiring film for a touch panel.
[0109] The technical scope of the present invention is
not limited to the aforementioned embodiments and Examples,
but the present inventiocn may be modified in various ways
without departing from the scope or teaching of the present

invention.
[Reference Numerals]

[0110] 1: cylindrical ingot, 2: squared ingot, 3:
forged ingot, 4: boaxrd
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50.9 0.7 97.1 4.93 EXAMPLE 54 4 0.6 0.6 97.2 4.99 EXAMPLE 55 ' 10
0.7 0.7 96.8 6.20 EXAMPLE 66 4 0.5 0.7 96.2 5.00 EXAMPLE 57 i 5 0.9
0.7 96.7 5.05 EXAMPLE 58 9 0.7 0.6 96.4 Our Ref.:SGHP-037SG

WHAT IS CLAIMED IS:

1. A silver alloy sputtering target for forming an
electroconductive film comprising:

a silver alloy having a component composition
containing a total of 0.1 to 1.5% by mass of Ga and/or Sn
and the balance composed of Ag and unavcidable impurities,

wherein the average grain diameter of the crystal
grains of the silver alloy is 120 to 400 pm, and

wherein the dispersion in the grain diameter of the

crystal grains is 20% or less of the average grain diameter.

2. The silver alloy sputtering target for forming
an electroconductive f£ilm according to claim 1, wherein a
total of 1.0% by mass or less of Cu and/or Mg is contained

instead of some of the Ag.

3. The silver alloy sputtering target for forming
an electroconductive film according to claim 1, wherein a
total of 0.8% by mass or less of Ce and/or Eu is contained

instead of some of the Ag.

4. A silver alloy sputtering target for forming
an electroconductive film comprising:

a silver alloy having a component composition
containing a total of 0.1 to 1.5% by mass of Ga and/or Sn,
0.1 to 1.5% by mass of In, and the balance composed of Ag

and unavcidable impurities,
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6.26 EXAMPLE 59 6 0.6 0.7 96.8 5.39 EXAMPLE 60 7 0.5 0.6 97.0 5.05
EXAMPLE 61 6 0.6 0.7 97.3 5.20 EXAMPLE 62 5 0.6 0.7 96.5 4.82
CPWARATI VE EXAMPLE 16 12 0.8 0.6 95.5 6.88 [0107W&s Redn :Ib&HFedd SCom
Table 11, in Exanples 53 to 62, the average grain dianmeter of the
silver alloy crystal grains was 130 to 200 pm and the dispersion in

the grain diameler ves 13 o 18% These WIS LS JANE Tanges,

grains of the silver allioy is 120 to 250 upm, and
wherein the dispersion in the grain diameter of the

crystal grains is 20% or less of the average grain diameter.

5. The silver alloy sputtering target for forming
an electroconductive film according to claim 4, wherein 0.1
to 1.5% by mass of In and a total of 1.0% by mass or less

of Cu and/or Mg are contained instead of some of the Ag.

6. The silver alloy sputtering target for forming
an electroconductive film according to claim 4, wherein 0.1
to 1.5% by mass of In and a totzl of 0.8% by mass or less

of Ce and/or Eu are contained instead of some of the Ag.

7. The silver alloy sputtering target for forming
an electroconductive film according to claim 1, wherein the
surface of the target has an area equal to or greater than

0.25 m?.

8. A method for manufacturing the silver alloy
sputtering target for forming an electroconductive film
according to claim 1, the method in sequence:

repeating hot upset forging 6 to 20 times for an
ingot formed by melting and casting having a component
composition containing a total of 0.1 to 1.5% by mass of Ga
and/or Sn and the balance composed of Ag and unavoidable
impurities;

cold-rolling the forged ingot:
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As ‘can be seen from Table 12, in Exanples 53 to 62, good results were
obtained for the nunber of times abnormal el ectrical discharge
"occurred, the warpage after nachining, the surfaferr Baghn&§sFof A7I56
film the absolute reflectivity at the wavel ength of 550 nm and the
specific resistance of the film In contrast, in Conparative Exanple
16 in which Eu s 0.9% by wei ght, other. properties re at good

| evel s but thesﬁ%§ﬁ5F18ﬂ %Pﬁe§% Wﬁéﬁ%edeﬁﬁﬁ?¥{éﬁﬂEﬂﬁgﬁﬂhrge occurred
was as nppy @ﬁeﬁ@?' £q [0108] As described above, the silver alloy
Sputtering ?argets or form ng an el ectroconductive filmin Exanpl es
1 to 62 of thenpedsenhg RURNHRR -SURRRSS Hdg-qccurrence of abnornma
el ectrical discharge. It can be seen that these sputtering targets

are subject to sputtering to thereby obtain reflective el ectrode
films for an organic LED, which exhibit excellent properties_ such as

hi gh reflectivifty and® thEReml fos e ¢oughr@sshofsi heer ezl £Yi on
film It _can also be see hat .t hese reflective electrode fi, for
an or garTEOTEEY LOR| L EIGRCEPT eho T BT OPerti BLoshERABaMGN dpedinne
resista - efer y. f LELRO:Ei .touch
panel . F%%%%?@ %ggg%ﬁ%?%g$ %boggéng?ﬁgdp?éggﬁ?g?hgeﬁ%i%%thhﬁ%f
limted to therabeaenpat heteadperodiorging and Eramliess FHr the
present invention nay be nodified in various ways w thout departing
from t helscopef oarme¢@daechi mglbing hengr esehingnkemingna ERebenente
Nurmeral s] [0110] 1: cylindrical ingot, _2: sauared inggt 3: forged

i ngot , ZSOTRRFHE IR CRRt2 IErp- 3V AT Pslcital Ve 5| gy mass OfjGap

i | |1 i for forni | duct.i |
ompri si 105 B 8 EO IO 1o i Ro72 EBnbbnent ScotpBer(Fon"o
cont ai ni gy a {1 otgh 1 K40 éoﬂlﬁoéeéf’/%Pyzlagaéﬁdoﬁn%o%%% %p&%@t&%%;

bal ance conposed of Ag and unavoi dable inpurities, erein the
average grain dbagetenlahgt heecrypsbald ghajors of the silver alloy is

120 to 400 pm and wherein the dispersion in the grain
di anet er of theubfgstanggtaensoils-20%led besgdofta e hawdr age grain
di aneter. 2. The silver alloy sputtering target for form ng an

el ect r ocoFRRIEIF Ve’ 13Tt according to claim 1, wherein a total of 1.0%
by mass or |ess_of .Cu_and/or i s_contained . instead of sonme of the
. 5 RrEhe ol e By oes At SR ee for forming an

el ectroconductive filmaccording to claim1, wherein a total of 0.8%
by mass or less of Ce and/or Eu is contained instead of sone of the
Ag. 4. AOsi | vey raddmd St tremunth dangietg fie for ey @anloy

el ectroconductive filmconprising: a silver alloy having a
conponergpwionposig i bhrgont abni hgrainotan eieottocondustdvy fasm of Ga
and/or Sn, 0.1 to 1.5% by nmass of In, and the balance conposed of Ag
and unaFSRBLEY ipurf13 88, S authRefet RedipcemrsEsing 1n GREFENASE he

average grain di [ O he _crystal grai of sthe.silv alloy is
130 1o 280 pm T5Age - Eha®hol BpBEYS o B 2 £ e groal
di amet er; pf o hfoﬁﬁé/étg* zgé_@tﬂﬁg'§n<§08/219£i$§5§39in%h§ B¥RHBABNEGr @l N

di aneter. 5. e silver alloy sputfering target for formng
an el ecteagarwtiict divecdntai ateordi hgt4d sfad i dtownesei ByOmiskook. BY%
by mass of In and a total of 1.0% by nass or less of Cu and/or My are
cont ai neshdfwt 3t of ol oLt heBAghy mass orgleFheo§i Ceepndl/boyEu,
sputtering Hﬁ&get for formng an el ectrocqonductive film according to

cl ai m 4,20ther @ PHLANED LOBHEBY naS PG 3PN ARAVALEBPAP SFPBI 8% By
I I i d of f th :
mass or | ess OE ?gygggﬁ?PgEEhgr?g% gbakgggFLnstea of sone of the Ag

7. The silver a Spu ring 0rm ng an

el ectroconduct kg bk MmaceardicBg at@oghaiimbba reheleian Hidae surface of
the target has an area équal to or greater than 0.25 nR. 8. A
met hod fooreamEmeritactaid ng the silver alloy sputtering target for

machining the heat-treated board.
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9. ‘A nethod for manufacturing the silver alloy sputtering target for
~formng an el ectroconductive filmaccording to claim2, the method
conprising in sequence: repeating hot up9set Retfgi8§HE-0373C
times for an ingot formed by nelting and casting having a conmponent
conposition containing a total of 0.1 to 1.5% by mass of Ga and/or
Sn, a total of 1.0% by mass or less of Cu and/or My, and the bal ance
conposed of Ag and unavoi dable inpurities; cold-rolling the forged

i ngot ; bj ect4 - 0037 g t r nt;
and machi ni ng ?Eé heaz% %éﬁﬁﬁ%aﬁ%d% ﬂio&‘% %gﬁ%% %g%g?
manuf act 4w ge £ heg Sthveet abbpyrspui her bngel acgebcbaruben Fengian

el ectroconductive filmaccording to claim3, the nmethod conprising in
sequenceaccordingrepeatahg Hptthpsetthodgeogrbisong0ihi meguborcean
ingot fornmed by nelting and casting having a conponent conposition
contai ning a t 6ERFAGLNG. oo upssd; %?rr%%? & tGa “Ehdpdessica bt al  of
0. 8% by mass Oé Ies% of Celgnd/or %u and thg bal ance conposed of Ag
and unavoi @bl e THPAPY i BEHE0Y a2 |F~i”‘ﬁ§l?ﬁe Forged®i Rgderten

subj ectingndhe; cobd-Loht 86npoard £oraiheat ot i eabTents BYdngBchLR B

t he heat-treated board. 11. A nmethod for manufacturing the
silver adn®yospsiifedingtdarget bermiesnbngiap ehacthecpnaddgateve film
according to claim4, the nmethod conprising in sequence:

repeat i mppesepsef Agrghdgueavoei@abtenespivitaasingot forned by

mel ti ng and casting having a_conponent conposition containing a total
of 0.1 to 1.5%ByTasdldfIckiandreresningotito 1. 5% by mass of In,
and the bal ance co sed A d _unavoj dabl e i.npurities;

col d-rol I'i ng tﬁ&gﬂgregelé‘gi %St 2014 m%se(éb?’é%tridngtrgfﬁe he&t. 1 ol | ed
board to @ deadntr eatgent; and machining the heat-treated board.

12. A nethod for manufacturing the silver alloy sputtering target for
form ng an el entedgandyctihvehbblkmaeasedi pgatrel.cl aim5, the net hod
conprising in sequence: repeating hot upset forging 6 to 20
times for an ingot fornmed by nelting and casting having a conponent
conposition containing a total_of 0.1 to 1.5% by mass, of Ga and/ or

Sn, 0.1 to 1.5%by mdsdSI9th fof MAHIAATA HY i eeSsl 63T 125500 Cu
and/ or nd th | ance d_of _Ag_an nayoi Le i rities;
ol dor ol TEHET T oFBedt f nst; POEREhd” offD- S0 RABYRUORE) B\ BPYE,
board t @ dedind regtdeMn andeNBRCHEPhEE EH8pheatinr eat sdqheard-

13. A method for” manufacturing the silver al?oy sputtering target for
form ng an el eeepesatdychbteubskm &gocatidign® tte Cllaitines tfve et hod
conprising in sequence: ~ repeating hot upset forging 6 to 20

ti mes fomaot i fgored deyrade byimel andgcandicashangnaagi agmaosenponent
conposition containing a tofal of 0.1 to_1 5°0b% nﬁ§§ of Ga and/or
Sn, 0.1 FROTYhH ne@REHDINT A total of ©: BobbBylma&sPyrnpassost Gee
and/ or e ba e, COfL d un Ldable.i gpurities;
coId-roIqr%gﬂ?H%pT8$§ng$nbb§? §%9ag£s€%jgﬁti%g§¥gégc§%d}fgglég

board toyssdeat téeatoenty and/sRak NI Agqt bee N8l aheeatedp8eaRdor
14. A method for manufacturing the silver alloy sputtering target for

f or m ng 7an aieainodcoenthict ¢ vanpetitbseeprding to claim8, wherein the
tenperature of the hot upset forging is from750 Cto 850 C.
cold-relling the forged ingot:
subjecting the cold-rolled board to a heat
treatment; and

machining the heat-treated board.
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13. A method for manufacturing the silver alloy
sputtering target for forming an electroconductive film
according to claim 6, the method comprising in sequence:

repeating hot upset forging 6 to 20 times for an
ingot formed by melting and casting having a component
composition containing a total of 0.1 to 1.5% by mass of Ga
and/or Sn, 0.1 to 1.5% by mass of In, a total of 0.8% by
mass or less of Ce and/or Eu, and the balance composed of
Ag and unavoidable impurities;

cold-rolling the forged ingot;

subjecting the cold-rolled board to a heat
treatment; and

machining the heat-treated board.

14. A method for manufacturing the silver alloy
sputtering target for forming an electroconductive film
according to claim 8, wherein the temperature of the hot

upset forging is from 750 °C to 850 °C.
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