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DESCRI PTI ON  Cu- Mh ALLOY SPUTTERI NG TARGETAND

SEM CONDUCTOR W RI NG TECHNI CAL FI ELD The present
invention generally relates to a copper alloy wring
sputtering target for sem conductor application

capabl e of effectively preventing contam nation 10
around the wiring caused by diffusion of active Cu,

and in particular relate 0. a Cu Mh alloy sputtering
target suitable for for n@ﬁécﬁ@a@@onductor Wi ring
conprising a self-diffusion suppression function, and
a copper alloy wring for sem conductor appli cati on.
1 0 BACKAROONDS RRIT RERNG TARGE T AN RISEMIGIDNBUCTOR WIRING
(resistivity of roughly 3.0,uQn) has been used as
the wwring material of a sem conductor device,

| ow-resistivity copper ( tivity of roughly
1. 7pQ cm has been put TPHHON]%%%LC?@# appl i cation
pursuant to 20 the mniaturization of wiring. As the

current formation, process opper Wi r

gentﬁ%lqrﬁse%t mvppg@n (ﬂ?nﬁé?lg’ éﬁﬁaf%y@ aoCFOpP%rcﬁ"o’YaN'WQ sputtering
tar§ 6 foe @ehﬂcérﬂﬁ.uﬁ@rn Féaﬂ@rﬁ tchpAblRf ofaeffecc%()é@cﬁre{?é’rl]t%d)ﬁontamlnatlon

W ring groove, pper of copper al
arqundrtéawléngmblpedtbytcb usipaitof @nctmi@ﬁmsmdon paﬁmwaaranellq/tes to a Cu-

oA PBEL R B e el U comrsing

selsdiffueiin s0ppresiorpfuribitvnhizy BUEbBPETABIEN vﬁ’r‘“r‘i’@%ﬁ sehﬂconductor
manuf acture high purity copper having a purity of

apRligaif). and this is used as the sputtering target.
Al t hough copper or copper alloy is extrenely effective
as a sem conductor wring material, copper itself is

an extrenely acti ve mBACKGROUWNDIARES easily, and 30
there is a problemin that the Si substrate or the
periphery thereof is contam nated through the

fo:@rrge @%ﬁx%lt%ﬁtﬁd\?\{r?ﬂgﬂw r}c J@@j‘g dgp%fd&l]fb9s been used

as the W@lh@ﬁhhaﬂérlélf oft dlidehtebdudiay Ifde‘%fce' %Wre%fstﬂ\;ﬁy Q¢opper wiring
TaN i s an inevitabl e process. However, since

(resistivallyl of reughtybl @miatem) raseheesn pull into @cmstmahgpph@qjmn pursuant to

S. not .necess th timal means. In substitute
the B RIHESTGT oF WTiGs: LA TherouTtsya, fonRaten peass Al copper wiring,

ger@rélg}é%ﬂ AfuSBhi ke h%ggf oPYa ®Y %Rﬂ%'faﬂn@d %Pﬂ'%%on@al\)eoé(ortion of a

osition an t treatnment 1s
Conmrd'rctlhsjrewmngcgmoaat Ia;ndtmmmr orscmppesnartmlyelsamereafter subject to
ffective neans for achieving such self-formng
Spuﬁ?fﬁﬁg?%'ﬁ Barrier 5 | ayer. Meanwhil e, as copper

Wi IG &Kk rBRY, esledtrs| tlE'QiO%bbﬁ'l’r‘évﬁfg ﬁeﬁ!@r"t?rpofe IR ane@l@tliding gas

to copper are proposed in order
comgarenis) Mgy the cowde(rERjal iesubjeahtea wet or dry h|gh purification process

to manufacture high purity copper having a purity of 5N to 6N, and this is used as
the sputtering target.

Although copper or copper alloy is extremely effective as a semiconductor
wiring material, copper itself is an extremely active metal and diffuses easily, and
there is a problem in that the Si substrate or the periphery thereof is contaminated
through the semiconductor Si substrate or the insulating film formed thereon.
Thus, with conventional technology, the formation of a diffusion barrier layer of Ta or

TaN is an inevitable process. However, since this entails a problem of increased
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corrosion resistance, bond strength and so on. Sone
exanples are |isted bel ow. Patent Docunment 1 describes
a 10 sputtering target containing 10%or |ess of one
type or two types or nore anong the elenents of Al,
Ag, B, O, G, My, Nd, Si, Sn, Ti, and Zr as the

proééﬂm@tsﬁebé) ©8s r{b@rr@ﬁejsﬁaﬁﬁdﬁ]@ bgtifhBhdts! t ¥n Céifb@ﬁfute for this

of higher). Patent Docunment 2 describes a high
dlfftpmontq;arnepbmeraa Iseif- femmtgedlﬁuglond)agaer laysir fay BiljRcting a copper

allogépatﬁé/p rgraa ?f %gmgﬁ% or Ju gﬁﬁ% gl'sevp%g%san{:urrently there

is rfbaginﬁmeaarﬁdléﬁbb!tl\}eemar%f fo99ao91\ﬂé\%g3rsubh et fopiy Qfhsioh barrier
0.021 wt % of zinc having a purity |evel of 99.9999wt %

Iayero the base netal. Patent Docunent 3 describes a

o e B PR B v Rl acidea
to éoﬁbércbﬂ;ﬁgﬁoﬁo% hﬁclomferf’@)|r anBEbv@ eRICtioRigtaIRr (BM) resistance,
formn a conpound with an interlayer insul atlng

corrfOiSIcm (ﬁﬁiﬂtaﬂfﬁﬁ mpneesteangih @rdraosodf M, No,  Zr,

oxy &Hgng’@g %%e%}gsi&%scﬁe&?qé egoF%grﬁaa?ngﬁ‘%ﬂ ar toae'ggnbes a

spueteting | tasgarrovptnngn1 dfRadr tdseyofadre BPe onewetpped oy more among
sufficient in preventi nS\At he di ffusion of _copper

the glpmentsrot Ak Ag, &e ke &R MBoNddSLiSe i Anadras e @Pmems to be

I I Pat ent Docunent
nor@agysgﬁgéggwa&ﬁgﬁﬁl&coﬁi ?Xﬁwg gg?é?in formseed |ayer
f r (ratent Qoeement | Dylesoribes ra hggmpégtyocspp@b afloyorspudtering target
ving S erior utter epo
usirgn R DU ORIEr Ot Sh gAY PA: @ bIobBt.aRae BA%e metal, and adding

0.0ﬁfté Lt EWE: B3 tﬁamﬁﬁfﬁab.ﬁpe&{ ggh{ %stgé RtR bP hﬁg}fém 0.014 to

arrier ayer I can I‘eVI ous di scl osed
0. ozbwe of alricdwwwg armmmyatemei af 99 6999%’/0519 rhe @Maafnemal
m _Cu- Mh _al

Ao B RunehlBeadd BB ol Sy 8P s g Mrbs€ B 85-00% or

hlglﬁ,‘?rrh ek oM gedutesak o2 toawed, from Cu- M al | oy
co rising a self-diffusion suppression function and

erthDosemenbs disciesrma roethedeofdorming abartigrelayer by forming

a Cqﬁhsgﬁﬁ%%@e%fi il i atng dtmesning osd e of wn, No,

Zr, iQrseV f Yi, sTexdrncer, yYelehieatts | stectadf fronf @i angaﬁd bla,r lin€r oxygen.
film The present invention proposes an inproved

Nevierifgtraseihe faaostg backgrovidi &k efugit fePrabissar int Hiakdhey are not
necééélcml}tr @[]fff?:'i |ﬁp§é\£éﬁghg ?'E‘rrfﬁ#sﬁ’ﬁ 8Pc<§}§pe°-rUbJ ect to

deposi tion y pursuant to the
m m ajldltlcmatasoa scdrmt:bledwtor devicel wiringbmteriad qanepioeisly proposed

by ASPIRRERPRIPTDRRHBETE b Bacioaf T ERrodey ormnd,a Lnform seed
layegI I*flfr%fjrh‘%' 6@8@% b }@oﬁ%’:@l?lﬁg%ﬁ@q% |5g¥w‘§ort oéfwn? E%Fﬁéi havmg superior
spuﬂheadeposhonmhlaractbésﬂ@. Although Patent Document 5 |s effectlve as a
seed layer, it does not aim to form a barrier layer.

Applicant has previously disclosed a copper alloy wiring material for
semiconductor application formed from Cu-Mn alloy, and in particular Patent
Document 6 proposes a copper alloy wiring for semiconductor application formed
from Cu-Mn alloy comprising a self-diffusion suppression function and in which the
total amount of one or two or more elements selected from Sb, Zr, Ti, Cr, Ag, Au, Cd,

In, and As is 10wtppm or less. Patent Document 6 in itself is extremely effective
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in the Cu-My alloy reacts with the oxygen of the

interlayer insulating filmand forns a barrier |ayer

t hrough self-formation. Patent Docunent 7 al so

descri bes that a 10 process for formng a barrier

| ayer formed fromtantalumor the like is not

j i th i fi i i

for R R e o P o S PRl mproyed invention
thereobbl em in the increase of wiring resistance. Patent

Eto %%ﬂ%@%&%ﬁ%&g Iag(gf @nﬁ%f&?%ggﬁwe So{ér&Hggikgtrriu?sq also be subject
to o%?%ﬁi%ﬂ%ﬁh?bnﬁ%ifb@nw BUistaAt Y e MiniafgiMod of XRe wiring rule.

m conductor layer via an itnsulating film wherein
FortexampesPatent tDaawméntor relatesvior & egpper 28ayg tmntilmrin which Mg is

adcy T80 de St thay biftlsifn BEr IR 4k i el Pl S B formed
simtﬁﬁ@rﬁﬁﬁﬂslﬁ By PRovifg My A B 6 ff&h‘iTMth.he@he torteit iRSAment, the Mg

_ eret o. verthel ess, the Mh content is unclear, and
in the CeaMgaallayeeaaisawith e orggemof thecintentayes ipsidating lsn and forms

self-diffuysion su essj.on fyncti t ' :
a o33 IpFn e RRER o et dcen,? @S descrives that a
proGeds 1o iehusingra BRR|drdayérodrmet fefn antaiund orand lirk Usmbtirequired.
al | oi; el ectrode wiring has | ow EM resi st ance,

Nevgribetanse therers @apriobjers «f uekabilifi copgeenieg fhe diffysigmparrier and a
j I r i .85j. st ance. Thus, Patent
protﬂ%@ufrrr]gh? ﬂé&%ggggigéﬁ@@bepsgﬁﬁgﬁé.oy as an el ectrode
\(/jVi Pan@gmlabal;]meht efdestribes €-Rireds @inlelchlid sislutiore strangthened Cu
escri bes that nmanganese 25 copper alloy ( t o, 20%h
a”%aﬁ‘%’é’ﬁﬁ]k’f% Vlﬂmacg i SRMICOPIHEIO4t ﬂew.cepﬁ%\ﬂag%owuﬁemm?g on a
senﬁc@ﬁcﬁfbt&‘qﬁiél‘ Pasar I?‘%'ijle{m{égfﬁﬁe%e‘f@iﬂptﬁ@ t@héﬁé’sﬂ@&ath of the wiring
superior oxidation resistancé and hal ogen resistance
is 2bkg/rompanri greatdro andpgmscifid temsilarsdreraith loangbe iabtaiseddty suitably
ssible to.prevent the.increase,in the wrin .
selaetiagsanaediivh AmPHRT T the; LFRREL 1P asiiesrl Astisgming heat
trealrReREthtirefone NeVERtHeRYR, 1R MY BBhitirisiuhedear,Pat@Rtcannot be said
Docunent 9 al so 30 describes the formation of an

thatePatant ddecumnent 8i Rossessespat sadi-diffupiesi suppresaien function that is

sut @I ThERPElq 8%ph®Y EGURhRor BRI fpsloatibh "

seGiscdutintmvand alimmueT Aiidy elBatreae vilaag MeitloWdEM resistance,
_ describes using Mh film M boride film or M nitride _
disconnactiagn t eesilyarQGeers f ianfh froire c6QRRPEMYVINIRG d1asi fegpr corrosion
. Lal e L L0 80l e h
esiBEEb TSP el DL, Brchsed SRS oty oloorode
wiringpundterial off ahl inyegratedCwirenid dévieed apdedestrit@s that manganese
di ffusion. Conventionally, although nitrides a
cop Al (UL ton 20 M), car bei 1y Riay %@@rﬁ)"eew-ag'g%tﬁat Document
i b &Rt L) | e rd i i i
o abl\G4EE il hand IS8 BOAFroHIpY RSE SIS 48 reistance
andt halbgehereSistantid finscampadsomoto eoppelr f &lonenahd, although it is not

pos B ok ot VB e B e sfflance can
e RN 508 A IEARF s AR Bl mhapepoknt i
descritsts [the yformation of an electrode film via CVD, sputter deposition, and
electroplating. Nevertheless the resistance of Patent Document 9 is too large, and
is unfit as a semiconductor wiring material.

Patent Document 10 describes using Mn film, Mn boride film, or Mn nitride

film as the barrier film for covering the entire or partial face of the Cu wiring; in
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at the interface of Cu and Mh, Cu and M1 bori des
(Mr-B), or Cu and Mh nitrides (M~-N) is forned
extrenely thin, and the crystal grain boundary of such
alloy of Cu 10 and Mh is considered to inhibit the Cu

parifef 5 Sus KRS B ERDs e RGP 8 SudhG Rl BouhBary of atoy
of Cbaéhdelfﬂn”ah@fprél/emndthﬁlfﬁ@ﬁﬁﬁr @brivatliohally oxieioddhe nfiides and
Wi rllﬂg1 surface, this does not inprove t t he copper

boridgist st as Zéu'ﬁple@ﬂsVMVébeﬁﬂ uggd apdhe bgpéer matdriad, these barrier

|
ety 4 Foafl e, 600) Sl HREAGE @E0BlHREIn g me
diffudibnnidrinoti®e swficiently reeverted. PRedBithBleeEMBSta AdbultosSusing Mn,
not provide a _ fundanental solution. Pat ent Document

Mn boridess @ndods ritrigsshas the bagierﬁgm@namo 6Pvehthg Crewising surface
as d{a%@bsegﬂ]g%%\hééﬁtg 'aEN'agfkgSg %tn'a” Iﬂﬁ HHVi r%%ﬂé@ﬁérnﬁeét' e'g]s?éht stability

orm

at thenntdﬁa:esorfr Cacand il CoteddMmgberides 4dh-Bp, My @d rarmigMn nitrides
yer, which 20 is an enbedded wiring | ayer forne
(Mn- M) M%r"@si extrem@heinin,ang the aystad gaa@staﬂur@ary Af sg@v doy of Cu

and Nﬁ'l |§Lbron fieréd Ec?ﬁxh‘ﬂ;‘ilf w%gcero@mysq o irough the

nermewaryo rotective film formed by
cd\lrevert‘rgalem ibdkis case, smd:e Mal Mrobotites,garabivin nv@mdéﬂgé}e newly

usedﬁ%{P@Cwl rl(r:lrﬁ]é Qg{éltc%l cgﬁ{‘qr%%%é%bgégﬂﬁb@ﬂ rvslnrlng surface, this
doestdtdatoreve i 'tﬁe EQﬁ;S'@rddlﬁUst:s@g‘aé‘@élor(‘ég@c%f el rwmng itself.

25 Neverthel ess, since th It1on M Int
In addition, itbere lshamothaeprotﬂem iofthat as ddditicral stémfor admesmg Mn, Mn

ans . concent r t|o el anent s
ooridfRe 3y B cfier BrreRlltf: a8% rfeRt PRERGTach Yo T, ab! Blovide o
fundameatdrebaltionc corrpound Thus, since Cu and the

additive elenents are not in a state of form ng

i itaterePacument ddnfesaipestan srathed o ysing MgmNm qrﬁbe like as the

] B S5 Vit o B g B r MBS el B gormin

a wiririy gﬂiovbacm ttgs supfake, and snsbediiing & LK. o PG vaeng ilager, which

a target and a backing plate via hot isostatic press.
is anwrab@a%@ww@mg Jﬂ»’/%ﬁgfméﬁ? ifigN BaPydimhaiaers %éﬁﬁoMQ{ isghssolved in
. I
S°"d§§|'6§‘@?§dﬁgfr’§rﬁ'%@ gé(?%\ﬁe ﬂﬂ?ug)ﬁ tﬁ%rﬁﬁhﬁﬁegérf&goﬂﬂoﬁc}%ﬁcﬁwe film
formedbyoseveringmihe bageeandfsidenpalheftthe sgloeoted Ahr MO Hgm which

roup of Sc, ., Y, 4 and Cr, so as to be 0.005 to )
funct%)ng % 85 iamtioxidi ing @airIQFOtOSOI'BEﬁﬁt 5&@,3‘@.{14ata%dMQh\@mgg| lgyereagainst
oxid %n%‘i’or‘r‘ﬁ%@ﬁ‘iﬁ@' 14510% Mg;t\ﬁﬁmg‘bgy the above, Patent

cunent esc red ef fect cannot be
oiNaiemtha(eds, tslnmaaﬂmjaddmsnlcésMntlhethe(CGGW i%o widtmid , theflimit of a

sono A5 AT SSaetndy B e bar S oL bower than the

concéﬁ‘l’?‘ét*?dﬁ er@quﬂ?@c‘!%? k@i Cﬁ)’%{hd fthé hﬁté?’ﬁ@{'@ﬁlc' éoerQM % Thus,
or less, the fact remains that a barrier fil
sincer @qnuam@dhamﬁdlﬁm elengentseans nohg1 aFstatenef formngaarr irgermetallic
. , o

comp&ﬂq@eﬁer@'léﬂal ﬁ{)wenﬁ ‘?r?%H:{t‘?r‘i'us'é nopngccla\{s,hsa{rﬁy Q%tuﬁ?digrﬁvga{?ier film.
Patent Document 12 describes a copper alloy sputtering target having small

crystal grain grown upon bonding a target and a backing plate via hot isostatic

press. The copper alloy sputtering target has a composition comprising a total of

one or more types of components selected from the group of V, Nb, Mn, Fe, Co,

and Ni, and one or more types of components selected from the group of Sc, Al, Y,
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In addition, disclosed are a copper target superior in
el ectrom gration resistance by controlling the
crystal orientation (refer to Patent Docunents 13, 14,
10 15), a high purity copper target superior in film
thi ckness uniformty (refer to Patent Docunent 16), a

and GF G =4 TbfiE 0,005 RbionirednitBial 61 RS Gmpbconaps and the balance

f [ . Pat e ) :

Fo SH\ B0 HBIE pGuBa, BmdEUTE kot oy o PRSP 12 cescres
thaf a ldesirgd refizict zamwptdeysiitairredif the ameaut Brless tigdt 81008Wt%, and, if

and reduci ng, particles (refer to Patent Docunent 18%, _ _
the ROBNY §Xeessise - Tay dhe raroiky of uystel, geaingduring the hot isostatic
pre8% VAR InPibited! L NevetthBss, €02R)it tHeddtoun? e 02oswiBE RP%ess, the

&%

of processing and nmanufacturing such target (fefer to

factPegraainsDthat ree iiasridrofilm 29)reqliese rugoel fsming ke palvigngt  Further, a

docunents are limted to controlling the crystal
bargiet BT & § B¥l ey feauired hopl Mnéﬁ@eaot(%\hr%%he@ﬁng the

cong aﬁbﬂﬁbh,"rlﬂé‘ctﬂﬁ%ﬁj rge awédgﬁg[)ett‘é\fl’gegﬁgyﬁ&i@ in _electromigration
(

di ffusion, an e correlati € composition
resisfancieeby opptrolliag thé lcoystabogentafion (fedemionBatdre Dasuments 13, 14,

15),{ é,gﬁ;ﬁgﬂ j Iggeﬁl%q%cr si%?glej %yaﬁatgg}r{;ﬁ?rb Slchlfr%%g?%f@ﬁrinﬁtge&éfer to Patent

Dodgertcrd)| arcdiper 2893t FBABRG 1HePad RiringOsHER Y foms i
Japanese) Patdg%terl\%%%%NN [Patgéent ann!f:)ﬁ'rgﬁt Bfﬂcopperaoms IS

pergerptiewae tetheesubstedte safane Rrafer traPatent Recuptd0-13),58 2opper or a

cop B At Do) 188 SRR MY ehf Boblel i, rBgfzing crvstals of
irreghﬁbﬂi@hiaﬁmﬂ afylbigéhi gsartieles) ¢ 120 36 G046 AR Ddtin®stt 18), and a

cunment 6] Japanese Patent Laid-Open Publication No.
coppebargebdEvingRwWntypes cafnerentations $11Bat @A0).NR20), (311), and a

887 in TSP SBEEET LT A s v,
20).JapevesbeRasehe LurtdniOdeouRiehts ca i imitdi.toHeanttdIfAdGhe crystal

oriebigiione anAGHeNBOY SEICEROBORI 18 477 CoBIAMBATn Bround the wirng

cauf%g tﬁgﬁ?ﬁ dﬁﬂ?s‘?&htérfi&é?fe%?elgﬂgﬁ irg%%éé’rﬁ‘ t%gg@éﬁﬁ%ﬁZJﬁhe copper

Docune Japanese Patent L
alloytargettariformiNg .the bagrict Fuh3and fHeatrystal Ddeniation id 8hclear either.
Japanese Patent Lai d-Open Publication No. H10-195609
5 [Patent Docunent 14] Japanese Patent Lai d- Qpen

[PatBHPDoea#IepR 1NdapddielPneh? LaldPahentr upnesiidh Nol 2b00-239836
Japanese Patent Lai d-Open Publication No. H10-195611

[Patppabeaumest dhdapanese Palpahbloe 2862827 Lai d- Open

PatHEOREdERN L ard se TERERT basr PR SR PuT kRIS by Zhgg-asse
[Patéﬁ@l!)pﬁ@m@ﬂ@ﬂk%éﬁanb%b Paeaneai-Opbe MublidalbroRR) 2005-277390
Publ i cati on . 2001- 49426 Pat ent Docunent 19]

[Patgnijdpedmephbkintennatigndfasbloabipn dia. WR2063/08#722220659
Patbf Bl BREMTEartdl B0R0ear GabE ekl PRE" 2006 ranes
[PatémMBDBUrEEINt 7] U.S. Patent No. 6607982

[Patent Document 8] Japanese Patent Laid-Open Publication No. H02-50432
[Patent Document 9] Japanese Patent Laid-Open Publication No. H02-119140
[Patent Document 10] Japanese Patent Laid-Open Publication No. H06-140398
[Patent Document 11] Japanese Patent Laid-Open Publication No. H11-186273
[Patent Document 12] Japanese Patent Laid-Open Publication No. 2002-294437
[Patent Document 13] Japanese Patent Laid-Open Publication No. H10-195609
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10 The present invention provides a copper alloy
wiring for sem conductor application and a sputtering
target for form ng such a copper alloy wiring in which
the copper alloy wiring for sem conductor application
is equi pped with a self- diffusion suppression

. | t
P AT 0088 bR LS4 et BUSESREHTE. o 1so1o
[PatieritfDiscumenif15] Clapanese Paterd LialOpenBublicd®ion No. H10-195611
el ectrom gration (EM resistance, corrosion

[Pateniifectrpent 16l dapanese Patendiaid-CrendRdblicatientVe H10-330923

reR| t h
P e SR eS8 PRio AT 4 ey 2R Rl 0 o470
[Pamm@mbwmmaj iJaganesss Patdnt Laﬁdm@p@nfpmldaﬂonmcaczcow €49426
e ef [gictlvel y E; event ed by addi ng
PalgiiSgred 150 JanBunse fit%'—@dﬂ Q&@@e"ublﬁiﬁaomf\lq 003220659
t )

[Pafift 9 401 9apiRUCE Pl Eopelt %wncaﬁh l\% ) 200352111
|nvent| on provides a sputterl ng target for form ng a
copper alloy w conduct or appl | cati on,
and a copper al Il:gg%‘bcﬁlr\ E%FTLH,ET{N‘\SEHU
application. Specifically, the present i nventi on
provides a Cu-M alloy sputtering target, 25 wherein

t hd heh preserdninvestion QE'ON'mieBOwt eoppereatioy aviriagotort serhiconductor
and Ce is 50

appﬁggtgo% E'ﬁ/a’% ’%IBUV%M %@Pt ?Qilr f@Ung}stYﬂhé‘o?OcP&ﬂrea 9 Wiring in which
the | sappert ARsy V\M‘ingt; Mok hsﬁarﬁ?éoNBuéle %dﬁb&féﬁ;% bfuibpPEd with a self-

interface direction in relation to
diffuséen c sheRtassion afunctionmsanski degabje I\m‘ aenfzflecsivelyrhpeeventlng the

confy B ALRG AT BT pEh 7 el BY5E le y, ampprovin

the ElgetontigratiodnEM)sregistditce, %orrUBtonNesns«?anc&%,ndE’si) or#a
and Ce nore easily formoxides in conparison to
t h&ly OFfRIttP RVerearae the frregeingdiroblenis Asod rwlh@fdmgnse study, the

pres%’h‘il |h0¢]§‘lﬁC}BL§ didcBfef [ﬁ%ﬁhtﬂg ébfntérgﬁﬁ%wér%ﬁnha%ﬁgrvsvw-églu(?]aused by

e saldt ese el enen
the kﬂe‘fuswmmdacawermurcais bposﬁsedﬂvely ﬁiB\ﬁenoch@yvawlngsan appropriate

am it ST g9 CPBREF el i @ﬂ?fpoﬁﬁﬁﬁﬁwb&ﬂéﬁﬁmﬂ@@ﬁé°c{;feBe°fB Mg, A, Si,

Ca, 'B@U[ét bﬁé @é‘ChBéfe@‘aon Bhis Miscoer p¥’ bréseRe mveln"ﬁon%wdes a

m or | ess, and nore ably the tota

spuiéentmmttar@et H;er fCBmmg a cAppeslaJIof:aMnt fot semindndisctos appllcatlon
| n addi,tion, i rder to reduce the

and got i alioy sfidna g duRPRELeRtapaleals™ n he G wh

al bpecisibally, ahé flﬁeéé?ﬁtngen%r?b%\ﬁ@éé’a CDQ\/IQXXIQﬁlnsputtenng target,
content is 10 ppm.or less, and nore preferabl
(B3

wheggip jae I\&@ﬁo@tﬂnt KBA02ONSh, Thestotal asneus @ftBel,cB,uMg Af Si, Ca,

s, 1l 3 LSO 88 BRSSPl B4 B ang apovorsai

impurities. t arget surface in a case

Mn in the Cu-Mn alloy diffuses in the interface direction in relation to the Si
semiconductor, and forms oxides of Mn and Si. This oxide layer becomes the
barrier layer for controlling the reaction of Mn and Si. Here, since the impurity
elements of Be, B, Mg, Al, Si, Ca, Ba, La, and Ce more easily form oxides in
comparison to Mn, they obstruct the formation of oxides of Mn and Si, and inhibit
the formation of the barrier layer. Thus, it could be said that these impurity

elements should be reduced as much as possible. This discovery is extremely
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10 where a cl ose-packed (111) face neasured with EBSP
(El ectron Back Scatter Diffraction Pattern) is evenly
distributed in all directions is 1, preferably, the
specific surface area of the (111) face of the target
surface is 4 or less. The Cu-M alloy sem conductor

lmp/&lrfdrﬁﬁndscoﬁ%flﬁﬁééff%é@re%f‘@hlé'lﬁ%ﬁ’fﬁ)he“ al to be forned
in the concave portion of a contact hole or a wiring

gr oorederabil theéotal amouat o6 ireptiriteas smraasaBeseB;dMglAl Si, Ca, Ba,

Lo g SR SR e e ME LDt St B, 5. M,

Al, ShUCA B4 Nch, drf OBlis fBWvidgh B kst hi s wiring, and the
manuf’act uri ng nethod of 'a copper alloy wiring for

senna@stditias, dn osggy toreduoe thec partidlesggeneratesl gurégesputtering in the

oS4 AR bbbl B b bRl s 00wppm or s

andglote éréfékéﬂdlyﬁmezgxﬁgwpécﬂﬁéhﬁﬁ édmsbm% lbgs. effectively
preventing the contam nation around the wring caused

by Ahethgi fstiustuse of et | Ge-M, alicrvprsputhegmg target for forming a

sorfLGGQR, B e S5ER TR GRS Mot s = caso

wh@rebat tlosy-packseat (1am) dhce anbasurear witﬁyEBSPal('Electron Back Scatter
I|fy|ng t he deposition process of the copper all oy

D'ffvaqtlpﬁg"attﬁm Ry diﬁétlbuteapmallcdatqc@ﬁns lis 1ageaferably, the specific
surfgld & he (Y Aol i SRkl b P |53, T CyMn alloy

ber n arbitrari rma b
senhiegmduo‘tmr mﬂhg)fs eifrmtg@na@a wh(mgematertdheo lb@pmrmbdcm the concave

rbﬁg)we face a erl eral face of the cop
POry@n Pf@ chqt"ﬁ‘ft %’Mrifﬂlg'fc’r?é(edéﬁg§h?7%9rep@|§€e€§°?08’?e as a seed
RIRSS the f t f
Iayétrﬁgr r ri ey%l é%é’?‘%ﬂg @’Br? byeco(r)nr :rgl : ioﬂgptr ggess °
spd¥ith itbe cappiescallay wiring fohesehicot)ductareapplicatibhe the isputtering
i el ' h ' .
targb} fariGiing thioiing:” Aok ST dadiurifE Gehor R corprser aldy wiring

for RamitSH RIS ﬁ@aﬂcﬁﬁ% T;
e T

wiring eitselb dfor a§ewcqr&u0§@mmhq@1¢qrorns Raipnac avitona  self-diffusion

T R N A
causemib@/nmel GlﬁQs% bbagfivd Qu, timprévaing eléceoriigrafion BEM) Besistance,
Ba, La, and is 500wt ppm or |ess,

Corrgg'@nt fﬁélSFw w’a@ﬁhe ykeyenabling ang tacilialing ihparirarysformation of
a b%\ﬂePH‘ ¢ spu?%eﬁ ﬂﬂgpcggg slt@ﬁ%ggﬁ]@f ﬂ?’é d55p& Sty wiring for

semsamiductutuapplicationi nin fadditisd, thempebyent i ’Hvenﬂmmdméld@hms significant
are the

fined b t
eﬁe%i@és%%lpgyah@ teuia%] TaarélM? %éﬁéﬁaio‘fyLkS?mo?ﬁ AHiasi tavieg formed of

argat S e S WBUETEES USRI foco of e opper

alloy wiritig filomsarud samplu‘yttherdapnputlomepiocessleﬁthe)nop[iér alfoyt Wiging and
this is

the {{ieTlPhypioceRacd e DRRIer- Ut 1 PIGRVELBY E95HTgHINg the specific
surfAcE&Fd=06¥ thaNHP1) Ree2hh 3HBEGs Vidldbd th MhtGRE LARbIRNF 6F4Sposition

during sputtering becomes favorable and the generation of particles is also reduced.
BEST MODE FOR CARRYING OUT THE INVENTION

With the copper alloy wiring (including the seed layer) for semiconductor
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20wt % this is not preferable since the resistance
Wi Il increase and the function as a copper alloy
wiring (seed | ayer) for semni conductor application wll
deteriorate. Thus, the Mi content is set to be within

. . 0. , 5 f bly, h
oo BB BT St bt e rsens
invehtisie dsfddstrivedchidvel e MRRdAbA 89,698 boiviys, g}e t&j[)% amount of

manufacturing, M contalns several thousands
Be,d8, Mg, AthSis Gas Bandlauded Genist 5@0v@pphhorldseyanddhe femamder is Cu

and, ifai820R Fifiietor T ol werdehare RERHER: i apeprosides a Cu-
Mntdiey s&tt_%ﬁgpqargai%ra Su-Mosild é‘mﬁ:%ﬂgp&*o?'oﬁgfg Eg?éﬁ% thereby.

a contam nafion source. This is a problemt
Thereenditians cefined tydmet Ge-Mrastloy spdttering target armthe heegssary and

surflh EERaigoR Tl Befiolfl LB shet it i Brfbeaventon. The more
prefar@bleot@Enditiénd eleesnhety bRIAP ! shidw R@b@ﬁ&iﬂb%& ' dfs;a bggﬁérermproved

. films are forned fromnetals such as Zr, Ti
INVeion. 25 and Cr or nitrides or borides. Neverthel ess,

0 ROPRSED S B48 e 208PL s o pldgldle i e s

diffuistorslippgéssion sfunbiom damnBet tatredrent thedRHCcoRRMt exceeds
proposal s have been made for formng a barrier

b ,
20“3%?\4’5%? met Preferabie singe theresistancerwiltincraase ppdsghedunction as a
> _ hij had . .
copbSP APRPBiRSR6S il RYCSE ARERech P3P TR A, ceterirte

Thushehe oldhi ugnﬂenbdﬁssetf’;mndet Wit?irbahri]é ibrangé i éfﬁgiosd!tt? ?Zﬂvfn% More
0 t yield e effect of inhibiting the diffusion
pret‘éfae@%,%%ﬁé@’peﬁs PaRPHANS I S8 RVIen0t Mis| y occur at
| opgIriviN§, SinkerLa Wfrﬂlsﬁﬁ.eaé %‘tﬁtde%?ﬁjii’mgr etnl't‘%brﬂ%‘n%rcturing, Mn
filmis fornmed. Like this, the or egoi g proposal's

containa saverahthasabas af @predf eat  dihis srieciideddmane AyeMrsalloy and
I ncreased. costs. The present invention, as

d
fom?:@@ﬁﬁﬁ@ﬁ”ﬁ%%@plﬁ #S-a sli ght anmount of M to Cu
al baypes (;ﬁ%etdbdpfbéh)i Enthils Bpreblehn of Eéé}cggn he ihs@lating 3&fer or the

this effect can be continuously vyie in any o
semiganeliciyy nSi( Subsénate engmdtepubagoraingoy conamingtien Bautae. This is a

. 5. fi ' S a r the
prodictf fit Mo cefiidicated Il i Bear 2 g riBFOTAs e daerpmade for
formiihg andbaSier( fitn tetivelehotiet iristilatitigd 6n eindVit Lddpper wiring film to

Oxygen is assuned to be consuned by the inpurities in
°Vef1°ﬁéledjhe|\fﬁr%gcrlag PrOBIRM. Si nce the conductivity of the

ce i p L .
oy P eBreqtniddi Uafle Bt bhe KIREY foftmBiIESHkh aBizd IF V. Ta, N,
and iGr arouitritidseorsboridés atNeverthelessy thesd eomiploaentabiaven. large grain

10 This | i's located at the |nterface of the Si
size SR e BmN oRnd ALP MABPERRIRIP a5 P8y e B! G

]S‘gﬁr\ﬁ%dc}.ﬂ)ng@gﬁ shh f IFaX&ht Phctmen? 7 AReBi¥edMBIVe, proposals
have been made for forming a barrier film formed from Mn, Mn borides, or Mn
nitrides on the copper surface.

Nevertheless, this method entails a problem of having to separately
implement the coating process, and this barrier film in itself does not yield the effect
of inhibiting the diffusion of Cu. Thus, contamination could obviously occur at
locations other than the locations where the barrier film is formed. Like this, the

foregoing proposals have a limited barrier effect and are disadvantageous due to
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this layer is forned, the diffusion of M1 in the Si

sem conductor |ayer is prevented. In other words,

this beconmes the barrier layer. Since this yields the

self-diffusion suppression function by form ng the

copper alloy wiring, it can be easily understood 15
increbBad cbBtss i1s an extrenely sinple and effective nethod.

Conventionally, a Ta barrier |ayer was used, but in

t hihe peesent triyentianbas deseribedhgbevercastits a slight dropuridofi Mn to Cu

atoy S 8T AP Sl SRR ER TP BE TR continuousty
yieldéane tangrsiagitianbgddd)edt thel Ou-Miasioy . Tahki MMinABE®REMN alloy
to have a filmthickness of at |east 15nm The

film difyeen ane reacherether ivterfaceof thev@ingareigonguets s farms oxides of

ri : I S .Ki thqnal arlier
n ST AR RaLE B8 PIISLT B Emes 1o e
conshineet bpth@smpubites iirethd CuiMnnalioy fleppesinakl g odridugdvity of the

for sem conductor application would deteriorate due to
centqrrqfdbe HBAWIY IBProveHas i fesylitiai dhe widespheing sinevenly distributed
[ Thi [ . fhat the
on tecRRRe. ScHdBE LA RS Bl ie feRElioh"on the
wﬂ'rlrwf ttenrie dbdaied at Vhe &t:n:ecmce afdged .Siﬁéemﬁcemdiuctor/\haﬂ the copper
manuf act urin Cu- Mh oy target igh purity
alloy g aygiive &wlrﬁ]gg_ﬂém ARAe jaer ol s kyroughly 2nm frofarpest  Once
this Iég@rui‘%tfo%eb,”ﬁﬂi HFstfdrPHPWin HRUSOs AhIRMdBX &R 8 er is prevented.
500wt ppm t of it

As ‘a resu I nvesti gating thi's cause,
In otherswodis dbisebecbrbatthe Hmraen EyenceSofceBhjs BielddytheAkelf-diffusion

SUPPERS ST L CDPB ABHCE i ' GRRaHi 15T, M BGnThsn Bh SESHCunderstood
that tld is@in &eSBelyRHPIE Ynd EHRIFRDE $ndtAyE. St Tronger

oxi di zi ng power than Mr. Thus, before the Mi in the
céonvensipnaly, fa [Ten kArfieusayer avas usadhbst irmthis wiasef thwe Ta barrier
t i m _conductor _to formthe oxides,of an
layerdlecibdndie ReGnR Fesal daad Brord: £34 8 ifosRtfim neeas
to bedorrRed tBsulitienty mahitainGhe Bactiddas anshrker g, f TAOBthe Ta film
In other words, this is considered to be 9 because

neededdoj hgue Rtfijmethiekiass ofnat leastd Swm. al Thyy agvantagensfuime present
. y . ] f i i
inverltef 12 BEERAs AEretiorCodRls Afa U sbReRRird St e 1aver

piNdverimetbssT ruprobleen zxobearini that ltAg efuncBomais Bobartbr film in a
active Cu wll diffuse in the Si, and deteriorate the
COpPPE REPY oMiring 1ok W’BWP”QPCWi%QPI'&ah%@ Hueulgf deteeipeatsi de to trace
n P i - al ; i .
amodd o 96 RIAAER Iy i TR 4G Bovious o
fact tNat tha furlabien, of theclesrsieofilnd esrieadudep atetieg ioor thiei manufactured Cu-

Min SGE Gtaehol GERPLals WisreeRPat 7 d6s MREAINcIAdgRoriah purity
0.9 PUIAT A Sl ol v Ao o il slments
would lefterpexseed 500vappinon. As a result of investigating this cause, it was
discovered that the existence of Be, B, Mg, Al, Si, Ca, Ba, La, and Ce has a
significant influence.

These elements have something in common; that is, all of these impurity
elements have stronger oxidizing power than Mn. Thus, before the Mn in the Cu-
Mn alloy film diffuses and reaches the interface of the Si semiconductor to form the
oxides of Mn and Si (nonstoichiometric oxides of MnSixOy), the oxides of Be, B, Mg,

Al, Si, Ca, Ba, La, and Ce are formed. I[n other words, this is considered to be
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Moreover, as the structure of the Cu-M all oy
sputtering target for formng the sem conductor
wiring of the present invention, when the specific
surface area of a target surface in a case where a
cl ose-packed (111) face neasured with EBSP 15

becaliEbapkrigipFag leldahtem Pid Duanihi afoyPalnt @oRkuire BieBkygen, and
distributed 1n all directions is 1, the specific

the fernatier ofrthg kArriendayerfioms Wieeores Hd Maraed Sjus frgdesufficiently

peridiinshl 1 e AbantiF Syl Bribs Bt R Gy e in the i

and é@etibestenpetfati@rin.is evenly distributed in all
directions, a significant effect is yielded in that

t He lightt 18 rthiss @ MEdhed cddperemsingnthiesamavit ghioxygen inee Cu-Mn
i fi h 1 ; 4
oy FFL] SR Sng ool P/t BB EITETED, v Bhtneess.

excegenexidtsovaude paeteriotationt émddet wiringccaaiietivity)eand this is not
sgutter rate of Cu and Mn is affected, and
prefegableuni f or i ty beconmes noticeable. Thus, it is

desi | - i i r.fac . f. s
[ SR, 1D 128 sSRE IS RPEER SHjgtEE] Hokn oo o
B, MguiAleBi, Cay Bat iLa) gprdoCesas ohuctoppearossibslieng Thieisetta tyre of the
a diffusion barrier layer of Ta or TaNis forned in
presgidn¥efiieVe portion of a contact hole (via hole) or

Wi b FDVBF, ORY Bhe ARicRRBPET 1 CEOVREAIIR/ &thérﬁqﬂ tetlrﬁgt for forming

thereafter subject to sputter eposi‘tion,
the spmisemdudtorwiringof the present imvertion,hehen the spedifibsurface area of

ds,. th ! i ri f ' duct ,
a targRl Siitfaps dn 4 Eass siherstr Kles e (D) (e RicR wed with EBSP
(EledtiorBhek SchgeMDiffractibe FeRRPEY istdVedyy HistitbRbarig &l dtdctions is 1,
oxi di zed (sel ectively oxidized) on the upper face,
the spiegifict sudactharemof dhef(At {dceeof theptarggthsuidace g pyeferably 4 or

t L This, in itself can be made to function as
Iess,ﬁ%@%{e&&%bllyagé)?_légﬁm S M1 oxide filmlayer can be
favned the olose-pHekkterinng facd af ahe CO-MOrdnoy spdttering target is

copper alloy wri ng, and perform ng heat treatnent _ _
evenphdistityted inhall ipgiens cheignHicagt eteekds yirlded inthat the uniformity

o ooBREHEH YL O 1f sDUENU b o BORIAS (B 988 bcceecs
the uhiformityloif slepesaitiohrwitltbezome mfpref éreabbpertiohasfrgtticlies tends to

. t he range of 200 to 525C. The formatjon of this kind
incregpepiié FaKtter jale elobs A Mn deqiiecied RNG pPReHNIMItY becomes
noticBABRES STHs ?”isadjéjéi b@é‘ﬂ%attc}Hé%pfe'clffB s&%qvéféadéf fhe (111) face of
superior effect of providing an extrenely sinple
the targetitadtace & poodess. The net hod of fornming the copper
all oy, wiring for sem conductor, application of the e e
DA Surtet. oty Bbises: He SORbet JFTIRG. MBNREHY. @vgifiusion
barrid®ldyed .of Ptabl TAN [Eidifbd irothebysédle BORIINNET BBEIEet hole (via
vapor deposition nethod, |aser abrasion 10 nmethod or
hole)t die Wiring: greene, taret eoppemnor gappecalley is tereafteoisubject he sputter
depogﬁitorr]]?guE aet pr%%re]n¥J aneH’?igrq is not limited thereto.

In other words, the copper alloy wiring for semiconductor application is also
able to form a Mn oxide film in which the Mn in the copper alloy is preferentially
oxidized (selectively oxidized) on the upper face, side face and bottom face (i.e.,
peripheral face) of the wiring. This in itself can be made to function as a barrier
layer.

This Mn oxide film layer can be formed by once sputtering a target to form a

10
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Nevert hel ess, the sputtering nethod is able to perform
deposition the nost efficiently and stably. Thus, the
target with the foregoing conposition is used as the
sputtering target for formng the copper alloy wring
for sem conductor 15 appli cati on conprising the

copp%?'afloﬂ WiifiNg 8hd PEPBFARY ﬁé‘ th§e@8 €n ta'i‘leoxygen -containing

conponhent composition oOf t i's |n of target is
atmogpherts loypreé¢rentialiyl okidizet the Mpun tle edppéet alloy on s suface of the

wie SRS W PO e L 150 bR BRI BB S5 ommec
in thé Tﬁﬁngroif 290f fol §25°Te T10d FdrnddtRImNb BHis Rehd B bé@ler%yer does not
Si Ba, La, and Ce as inpurities 20 contained in

requirghe éérgeatidrspw@nsmﬁmrbadcﬂlbeaal thirefilen atng y&ids peuperior effect

and re referabl m or. | ess. These
of priyfidig A1 & Py REHIE L arBre BRIRS. { rmer atur e of
COpREMmettiddiof FoHMiAg th@%ogpar BRbY Kilg fdres&rnrRBABUSIr @plication
filmafter heat treatment and i ncrease the

of theepieseahéw/eniing @ayoadomi et spuéering meihed, &M\l2gneidiod, plating
meth% lonhglﬁﬁtéﬁt gh%tir?%shgﬁ‘mde \tI clrI %Egé?ﬁﬁeﬂémgé' Hs%? abrasion

t0’ be W't regmngr

methodngothenlile, afndrgers no pamgarar lip@tiom, oﬁuhé Uhethaddthat can be
chlorine included in the copper alloy sputtering

usedy arget of the present inventi on are not subject to

SIS EA 65 B B 5 SRS R e o

effncmmﬂ;paodl stably. Néwuers theetargst withelhe tymegomgmmnpmmorh 0s msed as
nclu3|on on the cr tg% graln boundar
e

the §B%té%rn9e akdAr POBeY dalinguikiAg  féfysemigonductor
apphéﬁﬁé‘he §rn | theVWu. &#ﬁ@?oﬂ%‘?fg%’?@égl@n hﬂ?cti&‘ﬁep each of

onent sto m or ess and nore
prahee mﬂ yorrm@weppnomlposmgs othhsslengazf terggdan divestly reflected in

the EEFed gt of TalstaPEdfenafd i e e Ll By e5 dhe samount to be
addeBIi§ D288 &n BENRINME Ir@@sdm@émﬁie@dabo% :ré@rawlﬁb%e HAhGEIm.
the sputter life, and it is evident that it

dddier isk amwunsdifcBes BoHMgpait Stl 68, &8s, nh,a;haad Ce as impurities

R e

prefeezhtﬁ vt pm pbat 3@, t MEtiésd SerRnpambBl alsen theatrelhystallization
not 5 deposited on that portion. Wen the

temp@éaéarfr ail@ppagrr, ﬁa@@tuaze e gsaiasize of heaterReritay, film after heat
treatr?'npﬁf %nhsln@régs‘éb h%”}é%thhﬁé Eu'?@ éﬁéc?‘fnﬁlb thb & ﬂa%h effect of Mn.

uate on mCcro Ssca a unl orm P

Thus¢ g desibabledo riim:it th'@sesmpluhtles toeeasitdn thé doreigoirlg tange.
gg_ conponents such as ox gen to be within the
f ?@g&angcpmen[( mQPQé% Tirogaa, pFaoR: M%ntart% chlorine

et IR BOELD BRG] S b ey are
subjechdopsigadicant mestnictionm, ahdlthe existence of these gas components is
tolerable up to roughly 100wtppm, respectively. Nevertheless, these gas
components form an inclusion on the crystal grain boundary, and sometimes
weaken the effect of adding Mn. Thus, in such a case, it would be preferable to
keep each of these gas components to be 50wtppm or less, and more preferably
40wtppm or less.

These gas components cause the generation of particles during the

sputtering of a target, and in particular cause a problem of generating unexpected

11



10

15

20

25

30

in no way be limted thereby. In other words, various

nodi fications and other enbodi nents based on the

technical spirit clainmed in the clainms shall be

included in the present invention as a matter of

course. 15 (Exanples 1 to 6) Hi gh purity copper (Cu)
parti¢leyi ldﬂmlng ﬂh'é%;iuttér(iﬁ@' and it eidéhtoinat |tﬂ§<11é§?rﬁ9ﬁ3nﬁﬁﬁaduce such

(M 5N | evel were blended and nelted in a high
pa”'@)ﬁ%@@rﬁ\@mﬁﬁmlﬁ'ewth a high purity graphite

B BB S R ok o Rors et R 6e0) on the

seedTlabee duringOthEheleatrbRyiehlamd, anereisah pﬁ@ﬁleﬁ@fm thdt @u will not be
wat er - cool ed copper casting nold in hi gh vacuum

depogiied r%hﬂ@ﬁtpqrbor@btwnerhthq hgeAd |a§@§lﬁ35ﬁﬁ5@n'§l i;nmensed in a plating

bath St'ﬁ%f?fsg éﬁfegg n t%ﬁﬁ@%&tﬁ&ﬁ%ﬁ%& Q@(ﬂﬁer eé?{ e{ﬁ?crsdscale and

a unlieahqniatemi 8 Garared salibeeéd.t OTheS, fasohex@schey @ Nenit the gas
erforrred once) to attain 4, 105 x 65h, and
Comﬁmﬁu%uﬁﬁéﬁwgﬁﬁ tpde WEhinithg foregpRg mseequent st ep.
[Exar\'@\@s er, 25 with respect to Exanple 3 only, the ingot
ubj ect to hot forging (first forging) to attain
4 ThEO presdrihjnventisrgise mowy expidiead céd tota3cW@h sefejetde to the

Exan&pﬁgﬁl a.gﬁ fob%i 0 Ies§ %?eﬁg?e(%g Slﬁgstf%fv . at(t%\%:nr}|sen8t5|n\)/(entlon shall
in ncf WA BR) lifrfred! fr%'ré‘byp 1o o&%??vpgcég;ev%}ﬁﬂé anfbflﬂctdtlﬂﬁ§ and other

fordging is perforned is ar sequent
embddiments bas&gﬂ maShgéectmmaic‘spmt cldioed io meldlaltr‘raesrnaﬂgm inabuded in
4 290 fur%her rolled to 0 300 x 7.5t with
the presieqt myent 'ﬂ@ as-lan@a,ttgrp fQUeEndi ti ons are the sane in

(Exarapfd®l @6l to 6. Subsequently, after perform ng heat
treatment at 300 to 500C for 0.5 to 1 12 hour, the
ovHghpurityaegeperia.) asing adourty ddmehiof 68l omhigber and manganese

o) T 54y SRRk RTS8 TAELGahfenpugn win

high Qourity hgriphitet lergciblemmer abaire Kigh perigr Qillbgarl'ffhé blended alloy
sel ected according to the target conposition, working

comqs\samsofﬁ?@raplﬁé TR € areishpwA l@érabla:m arly required in

R IR PR A AR Kbl 57 o YA B bngloqging moid in

a high nialcuarmedwbcynmbﬂt tmolkﬂahgahllﬁg@tr Y, Sdlﬁ@tqubhﬂﬁttﬁérﬁurface layer of
hi story, and conponent conposition t he Exanpl es
the WWUJ%@U@%@@M Wasemaves, toviitain 185 s tRoh, |tbe$rwqtams thereafter

heategf goagsg %rt&c? (s%%f)c?? ' aF ﬁggm gg%ﬁﬁg \&vha%ng%o%ed once) to attain
¢ 104 & 65k 8Rd E’@ﬁﬁeﬁ@@ﬁﬁe@f tcPth P@lﬁﬁ%‘i’rﬁ‘tﬁcongwéuérﬁ ﬁé?nl However,

distributed in al directions i Itrons we

with respect ®dEsampleas drﬂv: thpangdti was subjeee tahetfadgingh@rst forging) to

(111) face of the target surface is 4 or |ess.
attain' ¢ 105 x 65h, subsequently re-heated to 350°C, subject to clamp forging

(second forging) to attain ¢85 x 100h, and subject to hot upset forging (third
forging) to attain ¢ 105 x 65h. The number of times forging is performed is

arbitrary.
Subsequently, hot rolling was performed at 400°C to roll the ingot to ¢ 200 x

18t, and further rolled to ¢ 300 x 7.5t with cold rolling. The rolling conditions are

the same in Examples 1 to 6.
Subsequently, after performing heat treatment at 300 to 500°C for 0.5 to 1
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Subsequently, the target was nmachined to obtain a
target having a dianmeter of 300mm and thi ckness of
6.35mm and further bonded with a Cu alloy backing 15
plate via diffusion bonding to obtain a sputtering
target assenbly. Exanples 1 to 7, as shown in Table 1,

hour@ftfe 698Pa‘i‘| erQ e\Q/aQ7 cﬁéd%ﬁdﬁtsfn ARy %n‘é‘it NAlthough heat

r espect ot shown 1 n
treatcmznﬂefmfrable basqaérformadcztteirheaﬂ traathersti tempeabiee of 1850°C for 0.5
rities of netal E@ mponents are Be,

hourgsy' tH|§a teMperaiie  ean shRewaHEatiy a?e|%Fﬁﬁ1jylan‘gfld“%9m@ntthe target
com;S(S‘:ﬁﬁ Hf\é@?drgcéss TS size bﬂs@?n&ﬂoﬁiﬁ}éﬁtlc%lg{lgckﬁmred in this

Di sc ar ge pectrometry) analysis
workangp pnocesshamth heat ttheatBhestp$ ehe aadiustimdritnoft the c@sgmaﬁked (111)

1. , Th I fy th
face IS dsefHiEARER: Pnes SeekPRc BRNY. el WBRRNSpistery, and

com&%é‘rﬁ CoRydmsR. or | ess. As t he eval uation of the
er alloy wring for sem conductor application 25

Wh the Examplesngfl the, presest inventiomgwaiehi therspecifiesaniace area
of a fﬁsgf—‘f Mo ST0H BRsh Wikna 4 Rlosk Hetked ST 20 ek Teadled with EBSP
(ElectiecBa6k Schhibp DifiGicEYR FRfiteen! isYevenh} Q%Erlﬂlﬁeaffﬁtall directions is 1,

treatment in a vacuum at rmsphere at” 400 to forma
conditipfigawes selectrd saytbat the speefic @mpfepataree ofsthieo(¥dil) face of the

S not possible to forma stable 30
targe&r&ﬁg@%gg%no%ka%slayer The tenperature of higher than

5 b derjuentip pthepat gdtewas inichin ¢t tdobidin la ’&lr(f;étuﬁ@wng a diameter
bef ore the nmanganese oxide |ayer is forned
of SQﬁ}r@%aa@leckne%o{&@@mm g ierchensegspdh a Cu alloy backing

e YRR bt AR Db B o 308 “B5mpes 107

as stewah iraTableht statdded with QLT | 8Svwat 6bﬁfarnigehese With respect
to thgropertl in t eS|I|con substrate W|th SI M5

SoOSeErSoMEhin 1adlgnt sthepdprGastiant i) basgsk e ephemigal analysis
valué”dﬂ'ie iR snﬁéya %ﬁ&@&%éﬁéﬁ@tﬁe%(@' g,t g Q;cgar,'@aha, and

c aracte Istics, oregoi ng targét was' use
Ce shpwt ther tajlalpmalyilccm amommtrtheaesfedeablay‘er Thistibebaged oy GDMS

h Si 02 | | at fil Th
(Gloﬂgfggrgqrggj\oggs %p%féomﬁgwgrﬁf‘%&grslelnﬁuf gr Imre]g i In ;nvacﬁum
atRes Rital @nfurds ISHERRT A Yhe BlarPies. areTUﬁB}’Ha"tH\é‘Gang% 1510

groove was enbedded wth Cu electrolytic ting,
185witpemu p ddresgayaluesaatitiyathee rantpenof theipPe gaiteimvention; specifically,

ani Pal in o forma wring having a
the t%f?’ﬁ‘&“ﬁb? El?&gmfgbhp rQ“r ent was applied to this
WAY Bk leaRidibrabetid@oppér Adoy dmﬁﬁgrfae@énﬂeoﬁ@&&or plication
In addition, the foregoing target was used to enb

showrhin e iExareplesy aftarvergingasilicon exide on th@@lhgpnr@bstrate the

eroo )8 80, YERRhr BRpbhA, s RS ISR grecren

This $@8GuUbsequbhtly sgbjecatahsah®eg&tment in a vacuum atmosphere at 400°C
to form a manganese oxide layer.

If the temperature is lower than 200°C, it is not possible to form a stable
manganese oxide layer. The temperature of higher than 525°C is inappropriate
since the Cu will diffuse before the manganese oxide layer is formed. Preferably,
the temperatue is 300°C to 450°C. Subsequently, after measuring the film
resistance, the temperature was raised even further (850°C) to evaluate the status

of Cu diffusion (barrier properties) in the silicon substrate with SIMS (Secondary ion
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contai ning 0.01vol % of oxygen, and a manganese oxi de
filmwas also forned on the upper part of the wring.
15 [Table 1] Process Heat , Heat Inpurity UniforniLy
Nunber hresis Oients- PPM MW O testy Exanple tion
Forging 1 eatnent Treat rrent Method (wt'% of Metal 1 C
' imes) { Cx "iugirg (Cx (wppm (% 11
Masg%?’%bﬁnbﬁ%t@? minutes) mnutes) 2.7 1 350 x 60 80.0%
Bavloved&@rl iA 21r6er2 10 S\valdate2 tBe5 EM 3563i6in88. (&bectromigration)
0301%%85232024 3 3.7.3 35 x 6Q, 80.0% 350
Cha@dﬁﬂsti%s J3e Teregoing 1aygggwas usedsior spyex dgpesigonsodgun a seed

Iayerxlnetﬂe%rlﬁg/ gﬁ@%v@ hgvﬂgasgﬁ @Q&%{&Q@é@% e??@sgqpé%érler layer

was dbereafier dedfefpemey imca vacuum -atmosphere at-a 2e@plrature of 400°C.

urity of Metal ientation rate a
The WIRRG 914RYe WFSOoRIERURd aHih CulelBRIDIVE BBENG, gnfrine Upper part
\
was R0 il O YCheng MO ioR0mS RRinG odBiind g having o
erlnaxmd;bfh ®f 10.2pnt ai Gugrrant3waso apgplidd, t(ntfdstvhlemgdbaévaiuatmthe wiring
B.,My, A, Si, Ca, Ba, La, and Ce is 2.3w ppm
dlscolrmgcﬁgﬂ Weturi ng conditions of the tar get are shown
i ﬂn'Eﬂi@Jltﬁ)ril thé\?ror%gbﬁi?‘gliatrget‘w&@ usB8 t6 WPRSEd Bl ANy §idide having
for sem conductofr application and the seed |ayér~are
an infterlayer, insslatingwiilm,nam@she upparhpartitheidaf ugasrlattened with CMP.

L R A T N AR -

cont&iNNIgAG 10aKbBb | s¥SoxXylge, GnsiCaMMak§amese ofid@ fild Was also formed on
resi stance (Il ow
the upper part of the wiring.

[Table 1]
Process
. Heat Heat Impurity | Uniformity INGiEgDEs szs.is—
Example Oru'anta-' Forgi T . = H Mn of Metal 10 O.f tvity
tion Orging reoatment Rollin Treoatment Method | (wt%) Particles | (¢ Q
(times) | (Cx el (Ccx (wtppm) ) 02umup| cm)
minutes) minutes)
1 2.1 1 350X 60 | 80.0%| 350X 30 - 1.3 2.3 2.0 8 2.2
2 2.5 1 350X 60 | 80.0%| 350x30 - 1.1 185 2.3 20 24
3 3.7 3 350 X 60 | 80.0% | 350x30 - 1.3 2.3 3.7 18 2.1
4 3.2 1 350 X 60 | 80.0% | 350% 30 - 0.07 1.5 1.5 18 1.9
5 2.5 1 350X 60 | 80.0% | 350x% 30 - 7.1 5.3 2.8 13 2.4
6 1.9 1 350 X 60 | 80.0% | 350x30 - 18.5 20.3 2.4 15 2.6
Cu EM
Example | Barrier | Resista— comment
Property| nce
1 ©) )
2 @] O  |Impurity of Metal many
3 (@) QO |Orientation rate a little high
4 Q O  |Mn content low
5 @) O |Mn content slightly large
6 @] O [Mn content slightly large

(Film Characteristics and Evaluation of Example 1)

Example 1 contains 1.3wt% of Mn, and the total amount of Be, B, Mg, Al, Si,
Ca, Ba, La, and Ce is 2.3wtppm. The manufacturing conditions of the target are
shown in Table 1. As a result, when the copper alloy wiring for semiconductor
application and the seed layer are formed, as shown in Table 1, the Cu diffusion

resistance (barrief properties) was superior in both cases, and showed favorable
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resistance of 2.2,u @n). This is because nanganese is
di ffused on the upper part, side face and bottom part
of the wiring to forma favorable barrier film and
the resistance at the center of the wiring is
reduced. The reason why few 5 di sconnections could be

EW%%EY@T%& Sciﬁ?&éﬂgﬂgfig (f%gb%,_stcgﬂﬁeéﬂb?}g)mégh @Bﬁcé%&%ance (low

resiaatﬁmtepphzz 10 EmpTRisls basatdenmingdAbYs & 8ffusB8 ofUnMupper part,
al | oy sputtperl ng target for formng the sem conductonpp P

sidei facecanst botiemppadeoit thenwrittg tm fohenfavoeatsipeisartiee film, and the
t sur.face |n a case where a

resHBAGT a8 Bantey " PEaBe: SRSCE chaleed, Eee reason why few
dis€¢drrsctions cB@H‘b@‘éﬁ%éﬁfed%chh%ibPéH‘thS‘%ttﬁét”t%e't?ta?é’tﬁf&'u}‘lt of Be, B,

distributed in all directions e speci
Mgsk ﬁd,c@aaB@aL@,fand@e(waiyedmd tof2. IBWE)pnu ar get surf ace

5 30, EihBiad o2 P oSaidlira i oe " nehrlow SplfBing target for

forrhmigdetie SEMRicEAGUEIBFPRNAGL of abel Hféérehi'lﬁ%ﬁ'ic% @HEH’ntHen specific
Tabl e 2. Here, the oxygén content was
suri@cer afieh Qfoﬂt@ﬁgetlﬁufiégezmwappme amldeneha cb:rsleepacked (111) face

oS P ES B, SR Sl B e vl
dlsthbatemt v entdirestiohs tivd, teerpesiicosurtfcePardd 6f @% gﬂﬂ ) face of the

npari son to the Conparatlve Exanpl es describ
targeaﬁérfacwa& seirtprieh@risi viheseby, dhe iumiformiituript evas 21066eahd there

wer % paMidds U480 BurtopiaiGen: TR, Grs comRaniants sdmpurities are
shod® MoTaBIe®.2 [98RT thaYBlgehhbohtEoWas IRt Eﬁ?'}ﬁéeﬁlﬂ'obén content

al so extrenely effectivé as a W ring ma

wass giwirnau endr theppaiboat camen Vs QOWTpQrExaltplseconSIdered that the
1 20

realgRH o FsbIRs ™ HIGR 1 LEERuE) °8" 10d BN of the
gendeatibd ctparficle&iin ﬁb@gﬁh@@h% td C@&p%'ﬂétl@’ Ek&l%‘p!é%ndégcnbed later.
Exanpl e 2) Exanp contains 1.1w % of Mn,

t of'8| aaﬁQﬁ]ﬁfeQﬁnSB@ egalugiionaExagple d:asthmed Leagtreammlyd@vorable
th
char‘a%té'r%%% Pg@‘irgl;ﬁf ogwn%ulg%&\%é’abdd?%f‘ff%hge ﬁpessg?li in v\ﬁﬁgﬂntq@ctlve in

forrrmmg);aaeseedi llayerpithis rehdwe tretrbeomplect as al@@@xtr@ﬁ{dlp@ﬁéﬁﬂve as a
| ayer are fornmed, as shown in Table 1, the

wmqg W;agﬁor gmiconductor application.

[Table 2]
Impurities (wtppm)
=xampls Oxygen | Nitrogen | Carbon
1 20 20 30
2 40 30 30
3 20 20 30
4 20 10 20
5 30 20 40
6 40 10 20

(Film Characteristics and Evaluation of Example 2)

Example 2 contains 1.1wit% of Mn, and the total amount of Be, B, Mg, Al, Si,
Ca, Ba, La, and Ce is 185wtppm. The manufacturing conditions of the target are
as shown in Table 1. As a result, when the copper alloy wiring for semiconductor

application and the seed layer are formed, as shown in Table 1, the Cu diffusion
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resi stance (barrier properties) was superior in both

cases, and showed favorable EMresistance

characteristics (few di sconnections) and film

resistance (low resistance of 2.4u Qcm. This is

because manganese is diffused on the upper part, side
resigiance {banisrt proppdies) ofast aapa\mcrl ingboth ¢ames, anﬁaslmw@cﬂ davorable

P BBl A AR i Bl o
restafed 6f32t4/.11£'2§ ouirelishe P%Eﬁ@é%ﬁ%jgg%n%%??é gﬂugggto%étﬁ% upper part,

that the total mount o

sideafacarahdChottedupart sbthel @M ronfomnt Yavorahlet B&rieRTlR, and the
resent invention. verthel ess, in comparison

res?%a'%@anﬁpé he cepterambuiie (W'”ngn'!ﬁ,lrrﬁdll@%dl s Dheataasonihy few
dlsbé‘nr@@ﬁﬂgeco%ld Be &b?@r\%to‘ylgccto%ﬁieﬁ)%% Egg%ﬁa&wﬂsg{)@) ¥mount of Be, B,

sputtering target formng t

MagwiAt, |$1|gC@f ijeLaoramsie(De redwcztt was,186hepprhhans Rethif tife range of the
f a target surface in a case where a

PfeéPB’fs 'lQé'd qwqrth% , ReGmPaESAN tte Emamp{e lbctheoamount of

impéteies $6 8Fd A6 D|ffract|on Pattern) is evenly
p%lﬁlsltrsl but ﬁ |rn all directions is 1, the specific

surlhaEzampda 2f as Hhe(&ttll()tufacm e UmeMnlélkbwmttenng target for
was. set

surface the uniformty
foriity 3%6o4E15icRRtHERE Nishig 86 Bar pradest THARtIGn cwhehothenspecitic
surlicel ar&erof AhtargBi Buraasom Wh¥atdewHaid or Wdsk- @tq(ed (111) face

particle count Were greater in conmparison to
measurgdcdww deB&® t(&lentranhdBackheScattarl Eaﬁmmhonoﬂ’mm) Bs evenly

sty A g n Wi S gLl B9 o of e

targde sarfat@vapxygtad beoptient was 40w ppm the nitrogen
content was 30wt ppm and the carbon content was

3ovithepeRy; | thei nitosmity der edas 12a8%, temel ’thedsutwere rempattmdaesethat are
is contributing sonmewhat to

2 eOEERR bhe (May Brrscr MWW BT bRIOHEReGridnparticle count were
gre&t@ﬁ”ﬂﬁ&bﬁ@ﬁnb@n L% E@ﬁ’fﬁ?@ﬁ%'c\bﬁs@@g@wﬁe qﬁ@ﬁhebtﬁﬂal Zmount of Be,

| at er As a conprehensive eval uatl on
B, MaofbdSit &varBa) lea,carad &n iy gredtes. THe gas a}omp:ortdm as impurities

oo SR, J10HBLY. | A0 oY 558k, BTN SBSHERORYY 2 rivogen

contnt wvax8Oetppny, éﬁd 81 caBoAToR M WA 30WIh al 1tfi8@considered that
sem conduct or application. (Film Characteristics and

the egaiGlign; ¢rthese Easngonapayerss iscenpitutipgceamewhat to B %evenhon

o gyl g e SR, Bl S cStoscr

laterconditi ons of the target are shown in Table 1. As a
ult, the copper alloy wiring for sem conduct or
ap P.aca?meﬁe Ive gvalHatien dexanpler 2 shewed farerables characteristics.

Simif&ItHe i, endt oI Gs tHe Prbbi A0ehfSH SHBERR FPAMIBS a seed
layer, this shows that Example 2 is also extremely effective as a wiring material for
semiconductor application.
(Film Characteristics and Evaluation of Example 3)

Example 3 contains 1.3wt% of Mn, and the total amount of Be, B, Mg, Al, Si,
Ca, Ba, La, and Ce is 2.3wtppm. The manufacturing conditions of the target are
shown in Table 1.

As a result, when the copper alloy wiring for semiconductor application and
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properties) was superior in both cases, and showed
favorabl e EM resi stance characteristics (few

di sconnections) and fil mresistance (low resistance of
2.1juQxm. This is because manganese is diffused on

t he eer art, side face 5 and bottom part of the
thew?%‘ﬁé ?baF% G5 #SshamneinpEatie dy the Cuw diffusioniesistance (barrier
' ; t WL DG i e .
PrORRRIE) OHas. por BN bl b ShhPA BB B, resitance

charactevinticsle(fed tdistomreations)hearidt filn aresistaned Bew Besistance of
and Ce is extrenely | ow at

, Si, Ca, Ba, La, 4
2-1Q/?WALer§1'?rH%rb@§99$@ Heanganesenst diffused wastie upperapart, side face
and 56658 oL Ao Rl Sop P ok istance
the Wweinter G Bt WiringNs GRANBEA S OThé el h§ J%W't ﬁig&%ﬁ%ﬁ@%wld be

to be that the specific surface area
obsegvad isf cansiderad jetbesinat e tataksambyht offBe, Badg, Al, Si, Ca, Ba, La,

' Lti.es are shown in Table 2. Here,
anﬁgﬁggggéﬁe c'8k‘{'§‘%-b\‘%%9%m ppm the nitrogen content
vasThzebp e @Hidrinitg TArRAs PRt eny th%?e We%ﬁﬂf&es that are

It is considered that the reduction of these

0.210onpoenges | She anaini beesomgwihy thee upifeveityt iapa partiche count were
0

eneration of particles in conparison to the o
aredd I TR eR oo F KSRl O IsCRRSIdRTER {0l be eRainifiesspecific surface
ared Bf te\(1 1ffadacifltA et BiASCE WaRTigs, described above.

When the specific surface area of target surface in

a dheegahermpanenissas jpaplritibs @@ o) irf Aakler®asHens] the oxygen

it h I .. Back Scatter D ffraction Pattern
contirh e POmieLg IR GOPR CATFer e CPURPIs 81 TR arban content
wassBeatgpra. surksagendde@dothdthpe( AebbktibAcsH ﬂfesbhﬁa% tc,g{ngﬁénents is

surface was 3.7, and close to the condition 0
confrigyiting topthesereveation pftthe generstion af ruasticlesnn @drmparisgn to the

[Stid j deterioration of the
Corﬁﬁﬁr? g\(e:n ?g@%gé%@e fIEH%S the (111) face
or Irerxerple, 3j tforgngtwhs peérfdrined RBreeotitidd &3 Qestised above.

resent ipnvention. Since the tendency of the uniform
Whelj y

d} ¥i& PRRATIG RUBACY REeq 91 &)targed SublECe R & case wbeseriangose-packed
(1) P B S O SRR s vy

_ times forging I's perfor
distrisded ibellpdieéationis| is t,othe specitihsurfaoberreafofttheegi11) face of the

f.orging up t three ti . 30 The S conponents as ,
targ?tn%ﬁ?‘i“% Wes 2. <ndFipsentoriin consition. pL4 UHESSApgRiigscribed in the
preseAningehtiv@s 20wt ppm the nitrogen content was 20w ppm

and the carbon content was 30wtppm It is considered
t hAltheugh thislischearting towarskthegdate Gonaionarittise iumiform distribution of

R T N A —
Sinc&xaanméedertgsstthd efifbath /listrib&tich 6P @Pzﬁﬁdc\éeorientation becoming

. eval uation, Exanple 3 showed favora
inferighds gensidered ta beSiausedrbyt tha nembieswé tinmes farging issperfermed, it

coul®bBSE1 that it would be preferable to limit the number of times forging up to

—

three times.

The gas components as impurities are shown in Table 2. Here, the oxygen
content was 20wtppm, the nitrogen content was 20wtppm, and the carbon content
was 30wtppm. It is considered that the reduction of these gas components is

contributing to the prevention of the generation of particles in comparison to the
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invention effective in formng a seed |ayer, this

shows that Exanple 3 is also extrenely effective as a
wiring material for sem conductor application. 5 (Film
Characteristics and Evaluati on of Exanple 4) Exanple 4
contains 0.07wt % of M, and the total anount of Be, B,

Comparalive Bxamples dégcrideal laterd Be a Bofpbihiéridive EDSluation, Example
rranue{ga t%rl r]% onditions of the target are shown in

3 SROM agterisiigfen Simdlac dpiee akoveynat phiygisftbe present
. ; \ , i cat i 0 d,l .
VBRI SRS 1 R '] 3By 8 SR Beartb 3 is aiso
extrerselyteffentivé laara wiring matgril foresomioBAdSHBE Bpplicdtidnbot h

. d sh favorabl e EM resi st
(FIBRGRaladR i Fualialas ohReammg) and 1 m

[ CSERAABIE COAYIACO.07ANCE Bh, atd e 1ol &Pbunt B Be! B Mg, A, si,

because manganese Is di on t'he upper “par
Caf BaeLandnd 1Ge twtitDmippar.t e nenufacturiog tooniditfonsaof the target are
hfavor.l'fl e barrier film and the resistance at the
ShoWIThinetalle Tt he wiri ng i s reduced. The reason why few

5SS e g8y 5, AR gt an

the|sged layer @e fosmed: asshown ioWakie 1, et Bpraiffusion resistance (barrier

[ ess, i.n_conparison to anple 1, the M ]
propEEsh We< Uinstlr (8 BRI ner. AR PhaFed. BHAaMEaRM resistance
chardete 8Py f (fow S didRppedli®ns) Zhdffilkherdsistdncd aGSWOfreEigfénce of

target surface is sonewhat large at 3.2. In Exanple 4,
1.9:a8 e structure of the Cu-Mh alloy sputtering target

fo .forg)i ré%Ht he sem conductor w ring of the present
i nJ&IR IBPeCaHER MARIANRSA 15 diffusgdt ak har wRPET Part: sidgeface and

i . ) 1 .
ot 8 ey ST PO BIRUET 140 5B = e
centedt ofethy wisngvemeguesddi Shei teased why delv disceaheeotivhs sould be
onshaplls GRSERE GLLBRF Y BB DR o PR Al 15, e, L
and@eé iPexirémely BwW\as1 5wapmanNRIHR IR 6 één&%&i&?ﬁé&%xample 1,

e
that are 0.2pmor |arger. The nain reason
the NHy eorieat isociase i@ dhe)lavwerclimit at Oc@rwtas i s the speaifiplsarface area

of e 1TERE e LoBTsbitRke IeiSorBBRER} Eag o 8% Shery
| alrgeExamnslet fe ahtreorteRtureSof tha "l Wb Moy $PEHERSy target for
co nents as jnpurities are shown in Tablé 2. Here,

nm . . , :

forming tgﬁyé@'ﬁ"%’ﬁjlué rWidRg dwihishrareserd inviendigen wioen dhe specific
t r C e S 0 It

w59 N U s S I S S SR (1) rce

measurgebneithh s EBSP 1Electnom i Batk nGcaneevibiftratttort hRattern) is evenly

cistrBuE cBrfietions Bohplticabhasipre Sraasel heed 1) face of the
e e S R et eristico. Similar Tb the
abbverebyothe uniformity 1 ¢ was 1.5%, and there were 18 particles that are
0.2um or larger. The main reason why the particle count was greater in
comparison to Example 1 is considered to be that the specific surface area of the
(111) face of the target surface is slightly large, and the Mn content is slightly low.
The gas components as impurities are shown in Table 2. Here, the oxygen content
was 20wtppm, the nitrogen content was 10wtppm, and the carbon content was

20wtppm. It is considered that the reduction of these gas components is
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only is the present invention effective in formng a
seed | ayer, this shows that 5 Exanple 4 is al so
extrenely effective as a wiring material for

sem conductor application. (Film Characteristics and
Eval uati on of Exanple 5) Exanple 5 contains 7. 1w % of

cor@ﬂbuﬁr‘ﬂ&| 55‘@ %@%@l t@”@lém r8ven$ﬁoe E%f Hﬁ%cﬁlﬁp?%mn G particles in

coropadsdn clmsthefCanatalv@eExamplesl&e%ntfddOIMﬂeﬂ n As2Bl eorhprehensive
en the copper alloy wiring for

ev%!léﬂﬁ'%%{mm AaEBPW@QtfaYﬁfaBWdChﬂféCt@élétjcs ay%lmlaréo the above, not
dj
o 5T AR AbrT e 16yt LA, By sy ghows

Exarapkes 4 wdalsmcmemnﬁ@lyoéﬁédﬂ% EM aewirfiganesterial for semiconductor
haracteristics (few disconnections) and film

apFﬁ'&éf'@'ﬂance (low resistance of 2.4pQm. This is

(FiIRPERHRRASRARANARPEYSILNOT UPERaibid B, upper part, 15

ttom part ing to forma

f avE»rample Haoniains 7ilwite ahldlnt bad thedoial anmeinaof BleeB Mg, Al, Si,
duced. ,The reason why

f
Ca.gfBe bangod IS BeWPBD ot MiviaduEBa onaioRs S b target are
as éﬁ@Wnﬁr‘i‘%b@ fl  AsDypdsUp nvg%y ﬁt)a V&dﬁ)eéﬁslw?\é%ng%r B8miconductor

a, and Ce reduced extré
apmeamm lagdeihe, seédh ImwpmelfsmedpaEWmlmTablbm ameuﬁu diffusion

Qnt.ent is ater 20 I n Exa
resilerie (PHER P RS HEs nafion 1 P18 sty Fng aHiangit favorable
EMF ésisfapicsl @BafdtteSRBsC Qe CHisEoMhddtiBsPT abdefilRt e&tance (low
i nvention, when the specific surface area of a target

resistancgoy 3. ‘ﬂw 8 am)se Wheisbecalsesmapgahesk (sldiffisécion the upper pan,
h EBSP ectron Back Scatter Diffraction

swqg‘i@qee@nﬂ lP%t WA O(fél"gt\f"lr'ﬁgt@dfqrﬁ‘ 8 favarable thasrier fikn, and the
e $pPe fd r a fiat ) FHage e

res@tanlcgr gaZt ﬁgéurc%egwééer“ V\é/afzqﬁ%t Wfrﬁwgg is ?%d&c.ﬁilreg?% r%ésf)ﬁ‘ why few

disapmineotions 9oujdd)e/\alssérved/ds aoiksitéredetoviss malsh@artal ameant of Be, B,

B O e R ——
in cbfhp@ﬂ@ém @@Eﬁdnﬁﬂ’e hetHehainobReoMANCMiEnttis ‘@?éat%? @t

gas conponents as | uritres are shown in
é

Ta%ﬂ| d5>23mlPl§r 8, ashéhengigsiureont dhe Go- M;asalmwsppttenmg]darget for

t he .car bon coten -

o8 AR AT SR 4 o MR 1SRG, SRR e specit

surfhbesgregasf compAERNESface |ﬁ0@t<§a§wtwrraesanemﬁélpatcﬂea her11) face
prevention of the generation of particles in

mea@Hﬁ%r WéBn BESR héElestipar Bactke S‘E)@Hﬁpl Piffraetien i Batiern) is evenly

ens val
cisthEh 25, By SO ISINEspaBn SRR B AL face of
targabmrﬁce”was sehto/be 2.5.he present invention effective in

formng a seed | ayer, this shows that Exanple 5 is
Thewby; the Hpifemide flioy evais 28%i ANAghere wiere13f particles that are

0.2&{?%'9 qg%u%tor.rhe r%lallncarteagon why the particle count was greater in
comparison to Example 1 is considered to be that the Mn content was slightly high.
The gas components as impurities are shown in Table 2. Here, the oxygen content
was 30wtppm, the nitrogen content was 20wtppm, and the carbon content was
40wtppm. It is considered that the reduction of these gas components is
contributing somewhat to the prevention of the generation of particles in

comparison to the Comparative Examples described later. As a comprehensive
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5 (Fil mCharacteristics and Eval uati on of Exanpl e 6)
Exanpl e 6 contains 18.5w % of WMh, and the total anount
of Be, B, My, Al, Si, Ca, Ba, La, and Ce is
20. 3wt ppm The manufacturing conditions of the target
are. shown in Table 1. As a result, when the copper
evajyatign, #Xam@efﬁﬁh%ﬂd é@vmabke@hara@iprlsm i dPimilad to tfee above, not

oni 8 e Hfsed Tl PR ptBR W I lpdaE, ok JAE e shows et
Exarnpler Sois Ialsdatﬁxltrem;ZSeff@WeSBQV@dNﬁmgOﬁfé?éﬁal Y semiconductor
resi.stance characteristics (few di sconnections) and

applicphoR.esi st ance (low resistance of 2.6p0cm. This |3
er part, side
(Fil GF}HF&% %%%IGEV%I Q‘@cﬁrﬁ ﬁ?@%rﬁﬁlﬁag&? upper p

aean om par oformafavorable

bar&xamplfaue omntam 1818wt Yesfi Mh aaed th to&éiearﬁ@mtedsf B¢, B,nelg, Al, Si,

i s reduced. The reason why few 1
Ca \(%%c & C6ns 2bawipnse. oEBem@anagtuwamtm&@f the target are

shoW?f"in *rgﬁlce;‘i’t alyg2 Qﬁlt oho@ th@ co Z@c:é/ﬁmnrﬁc?o E€miconductor

educ ext’ reme "ow

apphleartmn laabethe, seddh Iayerrrwelfemed oaﬁmﬁWnelanattlba allhi@u(Du diffusion
[ I n Exanp

t 18. %
resiSlagt, 2 fﬁ%?ter@r?%ﬁga\t@% PETIbIN PRt CaBEMgaRd sgoiveiofavorable
EMfQéé'Ibt'éﬁcéhﬁ en : QHCgCI ¢ Clﬁb%é?:ftlobg')e éﬁdasfﬂm cresistance (low

i nventi on, surtace area

resnstangetoféa.lﬁﬁ Qcen)i n Tdms:%baemeenangém |pad1#@sbd duilhe upper part,
face nmeasured with EBSP (El ectron Back Scatter
sidepfaqer apeli kattapatRast Y the véviealtp fomsarfavorable ibarden film, and the

CI rea-Qf th
eSS p20 Sehie! ' SRECUIR, UL TR DL 78, Bison vy row
dlscﬁhaeeﬂmrms tdeld el cﬁt&rem/éd |slc@13w@'ea 4 Ye had tHd®itgl ambent of Be, B,
re 25 0. 2Nm or Iarq The nmin

agbré%v%/a tﬁ-ﬁeg;%‘tgr ¢ é?@%%tf &RElYdPwAte0.3wtppm.  Nevertheless,
in cmaaﬁéd)ﬁm&gmﬁa?%% émhanﬁmq%%%t iQ PeeatéPa{ 18 86%.
i ghtly high.

cont ent was 25 'edmponen
i rr’purExamleaB,e ashthvn stnucltabl ef 2he I-@uHMn tdibyospgmlng target for

formigl BirseliePrihEt Sa e cointiéhiPlane . DOiet g When dhe specifi
surfeéeasardar 8l d Ravget NUFRAUGH | Kt WHePE §38050HR! ?R@ﬁtﬁﬁ) face

is 30 contributing sonewhat to the prevention o
meagerRd avitbn EBSHat B@‘lr@@ BﬁtCkc&mHer an‘fradlqrhePattern) is evenly

s EROIA BB RS 5Bk 8ol it of o

targetaurtsieenas et béSig.l ar to the above, not only is
the present invention effective in formng a seed

| ajerebynthe shibemnithao was Bxidhpard there wbsn 16xparticlesthat are
effective as ring materia sem conduct or

0-210}, 9% 49156, rfBﬁWatrPQ\%O’Ex‘é{h}Sfﬁ”r? Particls) couph, was greater in
om0k, SSEHBTEKHB B e ot b et gy o
The gasgonpapentmas impustias areasthowmén Fabte 2as Hére, the oxygen content
was 40wtppm, the nitrogen content was 10wtppm, and the carbon content was
20wtppm. It is considered that the reduction of these gas components is
contributing somewhat to the prevention of the generation of particles in
comparison to the Comparative Examples described later. As a comprehensive
evaluation, Example 6 showed favorable characteristics. Similar to the above, not

only is the present invention effective in forming a seed layer, this shows that
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conditions of Exanples 1 to 6. (Film Characteristics

and Eval uation of Conparative Exanple 1) Conparative

Exanple 1 contains 1.3wt% of M, and the total anount
of Be, B, My, Al, Si, Ca, Ba, La, and Ce is 2. 3wt ppm
The manufacturing conditions of 10 the target are

Exaipwn 6 s T80 Coxdremly2efiéStiet asV‘Q.e\F‘virH;ﬁ éﬁé’tﬁgﬁg é@l g 's8¥iconductor

wi ring for sem conduCtor application
appliggéenare fornmed, as shown in Table 3, although there

rQhl em cqncerning the Cu diffusion resistance

(Cd?ﬁé?%ﬂgg %?3?‘83, EM resi stance characteristics
(f ewitli respacteet Conparaid Ekhmblst %Qﬂcd?qy Qllnéj\e’onglitigg/s shown in
resi stance of 2.31p(Qcm, the uniformity a was 4.6%

Table B (weree changed. 0and 1thepeannaioings cohditioas ear@. 2flrteosame as the

éﬂﬂ inferior results. Mreover, when the
Cor’ggﬁe(%ﬁ?fc sur‘?lgg\éﬁ% ‘fa of a target surface in a case

(Filwh€haraztarisse-aprickesluaddr b C@%aWE??rgme; fy EBSP

(El ectron Back Scatter Diffraction Pa 1s evenly
di <¢9mBatadiyeiExampled centainsns.3va%L1of Mne anokibieftotal amount of Be,

5, S, ChPastacdi B 2aRiPefon e iRl Soadtions of

the dafdeteatei shdvne inrEseat3.i NASH rédult, [Voh &% 'lﬁ’é d@}brp@?aallbpewiring for
di stribution_ of the 111) face orientation was

sem|GeRyetor ﬁpwﬁi&naﬁnqghgx%ﬁqﬂ Byer argrgirmgdwas shown in Table 3,
snSEEh VRS iod P gL e CASHRLAPRL B e

perfornmed are as ( _
propertigsh =M (resistdndeocigaragieristicgifew disdohfbetiorfE)rand il resistance
was .reheated to 350C, then_subject to 25 clanp forging
(low £esistance g2 3¢) €) atheatniforngity 3 cL00as 4.6% lad there were 102

partiid it gt g2l BB Topr Rt s aits g, i nen
subj ect Mdreowérammenahei spaclficsirtdt el fedi 6T téra?ﬁqﬁc{é ih a case

85 x 100h, further subject to upset forgl ng _
where,8yiGiese-packad 41 Hl)ofanes meassired awmith fERSP! (Eleatspre Batko Scatter

i elof 468 860l Sy 14 5 Al s i surec

areadofsthei (HUt)i faoe of thé eargéfld0rfdccwasid. Brdrd bREesRVER. cordftion of 4
desi rabl e. The gas conponents as

or 'q's%p%#] S'Eﬁ'i‘% f{’r g‘nf‘s PHegest ipveriionn ilm othen words, Hee glistringtion of the

111 PFae@cdti ' W3 th t ppm the nitrogen content was
(1 p}ﬁqﬁgﬁﬁp?ﬁe cae%%m content was 30wt ppm

Oowt
NeMeEDH@laeatéV,e Esxampiehdugbrgiﬂgemsgmfﬁrwmgelﬁmes,\fl\am@_t?e forging
' t ot orm
stepg JnaF MEF nsrtoliiedl i S5ElRlous: oAhe dndphmascpuect To hof forging
L . _ i ian rative .
(s SRRl T 0T SN B BB SO e

clampr forging (Beoded forgriatorhttaif $YgseRt fooH aakhER 3LbBeMd ot upset
Impurity Uniformity Nunber

forging (third forging) to attain ¢ 105 x 65h, reheated to 350°C again, then subject

to clamp forging (fourth forging) to attain ¢85 x 100h, further subject to upset

forging (fifth forging) to attain ¢ 105 x 65h, and finally subject to hot rolling and cold

rolling to attain ¢ 310 x 7.5t. It is obvious that excessive forging makes the

distribution of the (111) face orientation uneven, and is therefore undesirable.

The gas components as impurities are similarly shown in Table 4. Here, the
oxygen content was 20wtppm, the nitrogen content was 20wippm, and the carbon
content was 30wtppm. Nevertheless, even though these gas components were
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10

15

le tion Forging Treatnent Treatnent of Metal 1 P ti ny
p P.o'.ing >Vlethod' (""t"' of Particles (tinmes) ( C x
( Cx "vtPPm) (p Pcmp 0.2 /Imup 350 x 60 1 4.5 5
80.0% 350 x 30 1.3 2.3 46 102 2.3 2tnes 2 2.1 1 350 x
60 80. 0% 350x30 2,5 510 2.5 79 2.3 3 2.7 1 350 x 60

redgBeBufre5 e Suthsandngs ety vas ety dad e gperation

of FEazranielsemBaaraseelr Ras i SénpehBTEINE Seval ORRIT, )Cé\‘ﬁﬁaﬂati%@xample 1

ation Rate high, Unlformty not | pood,
Shof"éﬁ"f N CRTRABRSYGE: e 2 X x “inpurity | arge,
ttdicles' nunber large --------------- 3 Q M
content too low, Cu barrier not fornmed 4 (r) O M

content tog large, Resssstivity ftoo [high., u1s,U|tabth§1ber

Chrappratiys|@richta-| 5 [ Tab|"8t 4] Cohmdadat | me [ExanfiPusty|Hisurt|t i @s | Resis
Efpipny tex %ﬁ%’jﬁi 'Foa@"gf%‘]mo@a%é}'ie”t Wetpgl (20 | 300D APa®@es |0 |
3 20 10 20| 4 AQ) nk@ed (ijﬂmacteristics and |02#mue
Eval ualt i4asn |ofs C( ﬁ?’drﬁ%ﬂ bove| Byl e. 2) { £onpar at |4ye 102 23
= 1 o) it o oo times witk 04 ~AF N Py he—total pUAt
EAAITpPr e 27401 a AS——pWt—7961 VIS T u LI e ot
of 2Be,| 200 |(B,! My,350A060 | &5jo% @Q_XSOEa,- Laz5 Am@jloos 2.5 79 23
210w gp he manuf acturin artijons et rget
arg s OL% in Ta Igééxgq %ﬁ %P &8yl t, whén f‘ﬁe cGppdr ' 19
al 4 oy |wizsi mg 1 of 350%&d1] ﬁ).@ﬁdﬁgiﬁr .a.pFL_hﬂit 45@Nn| ang tlhe,s 5.8
Al Lo, © ar o aor-nn Fa¥al fa) o\ e L fa
Comparative BJCU. R E.M .
Evarnls Prca’:;:y e:;seta Comments
1 o o Orientation Rate high, Uniformity not
good, Particles' number large
2 X X Impurity large, Particles’ number large
Mn content too low, Cu barrier not
6 O O formed
Mn content too large, Resistivity too high,
g O O unsuitable for use
[Table 4]
. Impurities (wtppm)
Comparative Example Oxygen | Nitrogen | Carbon
1 20 20 30
2 30 20 50
3 20 10 20
4 40 10 20
(Film Characteristics and Evaluation of Comparative Example 2)
Comparative Example 2 contains 2.5wt% of Mn, and the total amount of Be,

B, Mg, Al, Si, Ca, Ba, La, and Ce is 510wtppm. The manufacturing conditions of

the target are shown in Table 3. As a result, when the copper alloy wiring for

semiconductor application and the seed layer are formed, as shown in Table 3,

although there was no problem concerning the Cu diffusion resistance (barrier

properties), the EM resistance characteristics and film resistance (low resistance of

2.3uQcm) were considerably inferior.

However, when the specific surface area of a target surface in a case

where

a close-packed (111) face measured with EBSP (Electron Back Scatter Diffraction

Pattern) is evenly distributed in all directions is 1, the specific surface area

of the

(111) face of the target surface was 2.1, and fell within the scope of the present
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al t hough there was no probl em concerning the Cu

di ffusion resistance (barrier properties), the EM
resi stance characteristics and fil mresistance (|l ow
resi stance of 15 2.3/1Qm were consi derably
inferior. However, when the specific surface area of a

invp R8T RE ARy el 11 doftpufitgatk Wi P and ‘showed no
proBildrh! el Were 78t ﬁfrﬁepesitﬁate%ﬁ%"d%u | 5t I'é@éﬁ e%g%enqaﬁgclzomponents as

directions is 1, € SpeciTiIC surrace area

imgurities dracimiarly Beowaripdablad.f ablereydhe 2xygeardntetitwas 30wtppm,
resent 22 invention. In

thefifdesh, Contemlo g (ABaR offf( Jiet e comenbes SOWtppm.
Negé}‘i’r\{tﬁéséloev@ﬁ Ol‘ﬁbﬁgheiﬁb%,’ee g‘ﬁ?rgor%ﬁ{)ﬂé‘ﬁfs' Aeis {e{&?}?zs@r jp%re were

. 2pm or’ l'arger. gas conponents as 1 npu
probiems anl thas hiven genefeatioine off .pariitles inbreaderigenAs at®@mhprehensive

evalfiioth B AR Saheafe ek Dl apRRisS. cven
(FilbNCHEMRcéIRsiRs G EPADANGTbPCHRIBSRALE oIS © wer e

problems in that the generation of particles
i ndv@mpadtiveExantplep edrtaiisv04wtralaiMin camd tBentodal ainmount of Be,

I iLnfeci h teristi . (Film
B IR e S PR B A0 A B ASTEH 1Ol SRR dessghan present
SN TPIS NG RN R OO Sl . hs
resighgwhenitge Lcanpgr| allyowiringaforis@wigeprucioe sappiication and the seed

GBI T ESHSGLANGR FEE b concernmg
the filve resip@te 3IdV\DVe94\étéhBQ of Q79A® Bh) OIMEUGE Qi ARG tﬁéfgﬂee (barrier

and the seed |ayer are formed, as shown in Ta
propgrigsludgind Hoe e EMisrasistanod| eraraciecistics niewt bisscbhhettions) were

conbfiBlf BiErat " TR ae (obRkEren 1059 Papavas &% Salidorwaton of the

barrkY Iapsr was meeffidiaiiact eri stics (few di sconnecti ons)
were considerably inferior. This is considered to be

beEiRysver, Hehere the speeific isurfacé arém of baargedrsurtagerinweasase where

i i i ent.. i f i f I
2 o SEEA Bt RSkt Sl BRsaP Gelebhn HALEEaBG Birractor
Pattefr) 1is dventy disasbuted inidlihdiesbions Bk et thernsRawe §9rf?ééeeélrea of the

giffra?ti on 20 Pattern) is_evenly distributed in al
(111);7ace Of dhe targei suriaseswasid 7.card fel ydthin dbe sicopheof the present

e8] 2 PG L Y, B, 10 1 e
that agtdi DiZpn drheargel f ARdT thiéséd %dg?é(f N0 a?ﬁ%l%rhﬁqggléﬁ{e The gas

18 particles that are 0.2pm arger, an
comparmwrie A9 ipwurities! are mimbakyn shbiven gasTalslenpondidre, ake oxygen

j Ltd e, sLm.larly sho in Tabl e 4. re, the
conteffen e e Plidlend BBl vele! obricand i enbon content
was BIWipEMt PINBveRihelddie ev@hDABUGRNhES gasecomPuhdE were reduced,

Nevert hel ess, even though thése gas conponents were
therg cHBBiIgnifieante preblema gni thasathe pCobldiffisiom tesistande (barrier
propQ‘fie@) féﬁ{?'é’lﬂ F@ﬁ%ﬁhggcghér%% eristiCs aggregated considerably. As a
comprehensive evaluation, Comparative Example 3 showed inferior characteristics.
(Film Characteristics and Evaluation of Comparative Example 4)

Comparative Example 4 contains 21wi% of Mn, and exceeds the condition of
the present invention. The total amount of Be, B, Mg, Al, Si, Ca, Ba, La, and Ce is

25.3wtppm.  The manufacturing conditions of the target are as shown in Table 3.
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properties) and EMresistance characteristics
aggregat ed considerably. As a conprehensive

eval uation, Conparative Exanple 3 showed inferior
characteristics. 30 (FiIn1Characteristics and
Eval uat i on arative Exa arative

As aEgg |w any%ﬁt GORRErna w/y\@rpng/ﬁ r §ﬁ ggghcatlon and the
seed %’yn% EieB?‘or%ed A?; s@ﬁﬁﬁ‘\em ng%egt 'tl‘?é‘ ofi (ﬁ d%s fQhdle JRYBL, O cm.

This 8% RYURRIthE el GSiIBH e lufg@awmrhdbt MIs IRfaddifort, ah8Rt were no
are as shown in Table 3 As a result, when the

probleypp peancgrniog thier Cngdlﬁ@slogerﬁ%siﬂa@@t(barr@pspwrpasftleﬁ% airtithe EM

re&st%ﬂ? (?r?ag'gg{eg%gés E\I%}%ﬁ% 2iﬁh%hwpgége E@ull'qs Q?nce is a

significaat i pﬁdbﬂ@rlnonaﬂﬁ asl aloge sanaiet fof Mactubal agishlica®ion. As a
there were no bl ens concerning the Cu _diffusion

compf@gﬁrﬁ\@ng\éalgg'@@m,, Q@mpa@jylet Empl@rﬂj shewegnferior characteristics.
(Film CRRY3UBASELHRS BBRIRE S ne! eos, Lhe | ner ease

m resi stance nt pr obI em and is
nBkaswpld Adontding 1p®wt,%|cmyln aqmtrl thmtdta)lraméanlaof Be, B, Mg, Al, Si,

o, cB0T: SO B oS Bk A TP g o
reso RO EL T RSSO oL 08 o Sl oo .

emplBad lthe ;mwidére metaBurgyi frietbod &/M3otethpdm But pswider and Mn

h f th
powdsiat S5 g eBsts By BRECHANY filSd £ § taptlte dicsnn SpSequenty,
the gr@%t@ Gice RADHRLEEH ttJS‘GBEI@P@dWaWc%hWer FRbed t& FHdY' press of
hod). Cu powder and powder of 50 nesh or
retainingy i fm stevbuarat 4 ipréssiire roféS@rkgtdmn?t e Theebtained ¢ 360 x 10t disk

Subsequently, the 8ra phite dice was heated to 850C in
was Paio%%%ﬁ?@rfﬂtoaﬁaa@@bﬁé tused iRt Swt@gﬁe@m!i@nrt@ﬁ& ning it

S0 aral iferfutR B35 Caty SRR ComiEBAAiR dipfiodfon and
the seed daygrusitesforaegahsag showneist Tatfle 3, ﬂmﬂlrm readsmndehwas slightly

copper alloy wri n%ﬁfor sem conduct or appl i cat i on and
highet 1@t 36842 ¢ray e Neayesthesse dhekes wetigwio .mogém% cgncefing the Cu

aifusigoy R BR e et € o B R s Ba Ak ke o
20 diffusion resistance (barrier properties) and EM

resi stance characteristics. [Table 5] Process np r.ty
[Tablqﬁ.] fur n, y. Nunber n, “yea s Exanple OrientationF nF

} R 1

at I_Ecl_ VI F' F’[I ;.r“i)'clelssUf I\IZDBL dl J. d dl U1 LI o d ITU .
' At Ny Lot A reett pYysiy [y umbe of| Resis—
Example WOr% taZionr b;::gi'” Eﬁ%i{' YT Heéar ~ - p/rM)d @] gf-l et; 9"?4‘@11 tivity
rr=a) x|, .ml“.gt P TXaththiLl | @ollidg 1 12050 WBEP Ot (oo 95(9& &JQZ (i Qom)
35 O B 1 o x i) (0 X minutes)
7 1.2 - T . - 350 X 30 O 1.0 395 2.6 132 3.5
, EM
Example S:JOB::E:;’ Resista— Comment
P nce
7 O O Particles’ number large

In addition, when the specific surface area of a target surface in a case
where a close-packed (111) face measured with EBSP (Electron Back Scatter
Diffraction Pattern) is evenly distributed in all directions is 1, the specific surface
area of the (111) face of the target surface was low at 1.2, and fell within the scope

of the present invention, and the uniformity 1 ¢ was favorable at 2.6%. Therefore,
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E x a male Properties ReO s'.3- Cooment nee 7 00

F'artcles' nunber |large 25 In addition, when the

specific surface area of a target surface in a case

where a cl ose-packed (111) face neasured with EBSP

(El ectron Back Scatter D ffraction Pattern) is evenly

. : . I . . . P
e ae ol Rt DRy Pl o BB RO 4 ysable range.

wasWittwespedt 1, thengerfezatiomif partidlés anciothere vferé H82 particles that

resent invention,, and the uniformty 1 a was ) L
are] OGP 4%, G0l FHEPetho, NS40ehoaapRANS as impurities are
imiRAY fshe - iHGeC by | ' i
S iche TANSS 1S gy P BheFEaRR. Sl i rivogen
cordenfpoaasi 30wipprandnchihee cadran t8Rtqdrwas| 43wippat, ame the oxygen

r.larg and i ncreased. The S .conponent s ,
corflefiib{Hased 3his BanstiESERE ke oisedivaic. deneralion pipartiles,
oxygen content was 450w ppm the nitrogen 5 content
was 30wt ppm and the carbon content was 40w ppm and
[TableeSloxygen content increased. This is considered to be

causedq—by e gerehathon—o particles. [Table 6]

=y ! 1| L}
@%mnblFOﬂkgn itrogen |  Carbon’ L'Q 7 450 10 As a
CONpr ghensr ve ev —1 his would be an inferior
eval ugti on4jop termm|of the| generation of particles as
but the o

descrilbed abaove. ly problemlies in the

generation of particles, and there are no ot her

pr | ) el e i e . .

o 98 R ToBREAL 09 SRR SIS SEL FRAT vl tems

of thegengeateoradf partiflepastdeskcebed idbove, bat&ssanly pr@blem lies in the
en content. In 15 particul ar,

geng‘f' T é’fﬁrﬁaﬁiﬁ tsginggcgﬁﬁéégn@éﬁtnv sotebvReplAM B agatiing the other
chaPAGERSIRIE Y TIRéedrRM iPGSFh%rra{d YvePESHE Mhe b lem conceming the

generation of particles i's not only a rest
genegatiper ohparicles, jt ismedessalysio adjustthebgormtained dxaerr sontent.  In

; . -t '
parEl, 8Bl BB g BB o et SPAL St pretercbly
5owtpemshape 20 of the target or backing plate or the

met hod of nmounting the target is available, the
gefrangralbh spealdapt ithe genesationd obyartices ds gt only ea irasult of the

8L Y22 S o NS, RS, “HR 8 ance, o an

appamatus optrutinee capableadfreducinaperdglinthtion bEpakticdVigfthe shape
en content in the target should be adjusted

the o ) . > .
of th%taé%%%&j%@%%@'%ﬁ ArBeBeEgsi oignpubting dhe targeiis available, the
, S
oon MR, F pHHEIGE RRELED B hORARER b2 P AL Bl rocucoo
Thug,olbees ast lcagesvwhieng thisrmighirinoorduse er signflicantpiablem in terms of

the total amount. Accordingly, reduction of the oxygen content in the target should

be adjusted in consideration of the foregoing factors.

As shown in the Examples and Comparative Examples, the utility of the Cu-
Mn alloy sputtering target and the copper alloy wiring for semiconductor application
according to the present invention in which the Mn contents is 0.05 to 20wt%, the
total amount of Be, B, Mg, Al, Si, Ca, Ba, La, and Ce is 500wtppm or less, and the
remainder is Cu and unavoidable impurities is evident, and the thin film wiring and
the seed layer possess high conductivity and are equipped with a superior self-

diffusion suppression function.
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according to the present invention in which the M

contents is 0.05 to 20m % the total anount of Be, B,

My, Al, Si, Ca, Ba, La, and Ce is 500wt ppm or |ess,

and the reminder is Cu and unavoidable impurities is

evi t, and e seed i

"y 378 sl BYleff 1 B i ot e el g affect in that
theauR Gty bf Scfé;fosm@hf &Hﬁr@ %Ipﬁft@ﬁﬁ&?é'fQVorfaBﬂeCtanﬁnthezgeﬁération of

i s al so "evident that esent~invention yields
pardiciesiis iadsmredsicedct i n that the uniformty of

deposition during sputtering is favorable and the

generation of particles is also reduced. | NDUSTRI AL

APPLI CABI LI TY Si ncmmbs-rngpgppqa_ll(bgmmnrf{l ng for

sem conductor application according to the present

invention is equipped with a self-diffusion
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is 500wt ppmor less, and 5 the renmainder is Cu and

unavoi dabl e i nmpuri ties. 2. The Cu-M all oy sputtering

target according to claiml1l, wherein the total anount

of Be, B, My, Al, Si, Ca, Ba, La, and Ce is 50w ppm or

|l ess. 3. The Cu-WMh alloy sputtering target according

to claiml1, wherein the total anmount of Be, B, My,

Al, Si, Ca, Ba, La, and Ce is 1 Omppmor less. 10 4.

The Cu- M alloy sputtering target according to any one

of clains 1 to 3, wherein, when the specific surface

area of a target surface in a case where a cl ose-
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packed (111) face neasured with EBSP is evenly
distributed in all directions is 1, the specific
surface area of the (111) face of the target surface
is 4 or less. 5. The Cu-Mh alloy sputtering target
according to any one of clainms 1 to 4, 15 wherein the
oxygen content is 100wt ppnCoAIM8ss. 6. The Cu-Mh all oy
sputtering target according to any one of clainms 1 to
4, wherein the oxygen content is 50wtppmor |ess. 7.

1. A QuOGmH bﬂdy %Bﬁ’itéﬁr'i% rfg@i méwﬂw WG %o'ﬁtér{iei%'\é‘o% to 20wt%,

content is tota anmount
thewgtal Amougt of@ BaVigLAl, SinCaCBai, 4 a5afdtQeis 500WHPm or less, and

dabl
ihe rﬁ,ﬁﬁjncﬁ]ﬂg@@aﬁ@ﬂﬁé&%%]‘eim%wfggm”Qg\r/]g'ucfl or evvi ring
o T 0

am@UqufeB@B Ngahl, ), GanBadralartdEe\is SDWpED oo ekisng AIt 0
5 THE, Cuihhiy shlifiedy denoedidiiBs Botiaim 5 woereimdne total
am@th‘f B3, IB)yMG M S@@@(B@fLa/\ﬂdridlge%%\‘ivfbpﬂﬁ or fesdly one

of |ms7t09, wherein the Cu-
4. se feioMporliay spwiering danget |a¢gordimgrtoany onbeoff okaires 1 to 3,

whé&?n&) \\/Nerf.é?g@%vs%e%mctéﬂbc%far%a R B Gt Ut in% Ldd Were a close-
packed (111) face measured with EBSP is evenly distributed in all directions is 1,
the specific surface area of the (111) face of the target surface is 4 or less.

5. The Cu-Mn alloy sputtering target according to any one of claims 1 to 4,
wherein the oxygen content is 100wtppm or less.

6. The Cu-Mn alloy sputtering target according to any one of claims 1 to 4,
wherein the oxygen content is 50wtppm or less.

7. A Cu-Mn alloy semiconductor wiring, wherein the Mn content is 0.05 to
20wt%, the total amount of Be, B, Mg, Al, Si, Ca, Ba, La, and Ce is 500wtppm or

less, and the remainder is Cu and unavoidable impurities.

8. The Cu-Mn alloy semiconductor wiring according to claim 7, wherein the total
amount of Be, B, Mg, Al, Si, Ca, Ba, La, and Ce is 50wtppm or less.
9. The Cu-Mn alloy semiconductor wiring according to claim 7, wherein the total

amount of Be, B, Mg, Al, Si, Ca, Ba, La, and Ce is 10wtppm or less.
10.  The Cu-Mn alloy semiconductor wiring according to any one of claims 7 to 9,
wherein the Cu-Mn alloy semiconductor wiring is a wiring material to be formed in a

concave portion of a contact hole or a wiring groove.
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