PCT/ JP2012/ 072726 H GH PURI TY COPPER- MANGANESE- ALLOY SPUTTERI NG TARGET
Techni cal Field pow The present invention relates to a high-purity
copper - manganese-al |l oy 5that has a sel f-diffusion suppression function
useful and suitable for form ng sem COﬂdUCt or copper a F?XJP%H/M?%C’ can
effectively prevent contam nation of the periphery of e Wwring due to

di ffusion of active copper. In particular, the invention relates to a

hi gh-purity copper-nmanganese-alloy sputtering target that can forma thin

fil m havi ngpaeebURITY WO PEPER-MANGANESIKERONDSFWOERING TARGET
Conventionally, Al alloys (specific resistance: about 3.0 pacm were used

as a wiring material of sem conductor el enents. However, copper wiring 15

havi ng a 1RWBical ERi$t ance (specific resistance: about 2.0 pacnm) has been

put into practical use with mniaturization, of wiring. ap er WII‘IH? IS
egm e, Ta

gendioalll y f or nddiebpressnirinugnion; refaies & pRghrRty S0 eERAIB
ofy TaN i Ry EeQQa %bffvﬂlﬁuélgn HRRYESsigMduhdtRh L fw\daswtalb'lé (Ibr topring by

sputterl ng. ner al having a high purity N i s produced

from el ecaanajpgmtﬂl@t@bpgmerzajlothmsgaw pap |9cff§°BYel¥15’6%‘fe qqn %?E‘Iadap gas

conmponenty ﬁégﬁ?lpﬂeg Hlﬁealovmffuélbnfﬂf)bdwé'cf af.i R rﬂ@tﬁléﬁ thand the
purified co use

s uttering target. }Llé}?k‘ ri bgﬂ] ?bove
copper | snmtpreﬁeﬂai@'sm@ hlﬁllh MW@@RB@EWW?%‘@"O U@png JIFEA t sel f
is a very, %a% Q‘u Imﬂgglngaé!c'eneﬁit' Gfitsresty, and therefore 25 causes a
0 am na

pr obl em Ing a strate or its periphery through the

sEm conductor Si substrate or the i nsul ating filmthereon. In particular,
with progress in mniaturizatigRcf NI? t he probl em cannot be
sufficiently prevented by the conventl onal diffusion barrier layer of Ta or
TaN[@okly, and copper wiring materials thenselves are also required to be

| moroved. Accorlalionafl SACERAR (i deK ﬁfl 2GS IORPYrereh ch i <

a copper all oy are nganese copper (Cu), having a
sel f - di f fussidoas auplpngssatamal ohsemigorishuctarrelemgn bd‘IQW%Vefl agRREMWINNGsef f

tirough 3, Vil L I%@/@i] ?%Igtdg]g:% @geglllfjl:%sﬁé’{érﬁe‘:’)éﬁgﬁ{'Z'dqunﬁtbrhpﬁgé YeleRdout! | M has

bEen pro Ct or copper a I's formed using
a copper - |nﬁﬁm@&aemeaW|thymmatWEatm@ Qfawgmg IG”Dmﬁfth'm fo8guetaly copper

Sheet rocklnea GTMIRES FERFE PRy ol B RSB N MRS o
any pr oblwitingcaroees aarnd dbdalerfoaﬁlngeduﬁdrm@f tdoppgr dlydspitterings Generalist )
B nt egrRRSINE BrEBHIEY oF Doy Sel rRroHabk R SburdgRsbgpair 0 D
mqi at uri galihga gy iofabease N texaludiag gafs camponertslyas 8. crla(demetiahg}’ @, there
thin 111 eWPE PRGRUUTATonaaecass. 2 die bpoBus panedTis e & Fufiinml s
of the CugiMpetal | oy sputtering target: Patent Literature 1 describes a
sput[g(%gll ng tar geé d%ggp ggc? %bgl:/e cc}pper is very effective for semiconductor wiring.
However, copper itself is a very active metal and easily diffuses, and therefore

25 causes a problem of contaminating a Si substrate or its periphery through the
semiconductor Si substrate or the insulating film thereon. In particular, with
progress in miniaturization of wiring, the problem cannot be sufficiently
prevented by the conventional diffusion barrier layer of Ta or TaN only, and
copper wiring materials themselves are also required to be improved.

30 Accordingly, as a copper wiring material, a Cu-Mn alloy, which is a copper alloy
prepared by adding manganese (Mn) to copper (Cu), having a self-diffusion
suppression function by forming a barrier layer by itself through a reaction of Mn
in the alloy with oxygen in an insulating film has been proposed.

[0004] The semiconductor copper alloy wiring is formed using a copper-

35 manganese alloy sputtering target. In such semiconductor copper alloy wiring,



10 20.0 at% of M1, 0.05 at%or less of inevitable inpurity el enments having
di ffusion coefficients |ower than the self-diffusion coefficient of Cu, and
t he renmai nder bei ng Cu; Patent Literature 2 describes a

sputtering target conposed of 0.1 to 1,0 at% of B as a g |V ment ,
0.1 to 2.0 at% of M1 and/or N, and the 15 remai nder Egﬁlﬂ 5%2@@2&5}

i nevitable inpurities; Patent Literature 3 describes a sputtering
target conposed of 0.1 to 1.0 at% of B as an additive elenment, 0.1 to 2.0

at % of anRheliepRite Armtiondinngidhiss bRishber rssistaseapp thedwirrighlaBer, avtdct he

remai nder being Cu and inevitable i rities; 20Pat emﬁ Li erﬁt ure 4

descri bedag %@&QWPPH@?*'I"M@%‘!S%%%@ lgm,g@u§%§tprg r@(ﬂtfrﬁﬁ P9 488 ect ed
from t he \edIQURFC RISt {g18dAEt) Vprdbarele frdm. &N wat, @ftH Miogrdses lopast one
conponent” sel ected fromthe group consisting of Sc

: ) ., Al Y, and O in a
total anduiniatefizajionoslensity oY "H_%%é'?te_gf?ﬂoﬂoo%s?iﬁfﬁ%‘fjUGWd%rY,'Ceénﬁ”q he
r gal nderwiﬁ???&gr@s!sé@%f' RevibtARhfoh BHY iiddrégse 2B ARIABEr of Lwifing Uagers.

describes a sputtering target conposed of oxygen in an anmount higher than
6% by nolACCRIdingpshefe riplcedemanddar agoppegsanganese alloy sPUesRg NB9ein, ca,

20 N Yhat &n folfva #IA iR (witir) WiAks@laRafior.0 5% by mole, and the

remai nder bein _inevit mpurities; Patent Literature 6 describes
a silooo@r ed sputfherfolowingsgre exgmplesipf theoCeddp aleyspytteringiasgethonder of M,

B, Bi, or Ge amlian ?hér@(ur@o‘f‘d@éscﬂbe?é‘ts?ﬁﬁgriﬁ'%ttﬁ}r?e‘f%n%dﬂéﬁgoﬂoﬁ el udi ng
Cu) and Y, in which e anount of crystal grains Having an average particle
dicaret er 250 @t% af MB.0D0pratsonsiess of inayitabledrpurihecle ¢ havingiffisien uded i s

600 ppm Q:roelfff'c?eait% ]‘38@6% tttl%n éBeP @&ﬁuéibﬁeéc?%mﬂi?nﬁofj@iﬁrémﬁ%@ r&RaiddRr i Ng

t arget cofrpose % by mass o or suppressing occurrence of
particl edeid®Cppm or | ess of 3PCT/J P2012/072726 netal based inpurities,

10 ppmor |ess Y j Roteln] f

hydr ogen, 10 pﬁteor @agétuorg zggégo(gﬁ?ggazsp@%ém#e%a@ﬁ}grn%el ng@(&ﬁ%ﬁ_@ In
t hese sput¥eof ) asangeadditiveoweraent, thd ion2f at’éd obMmitang/oroNit ard the
cqopper - manganese .al. | thin fi f : a wafer is not necessarily | ow.
51%[ 0006] re rﬂ%ér%?i,&%%gd]wreé’ttgwfeq@ggjﬁt'%%nt has proposed a sem conduct or
el enent wi ri ng Patéet Litdraturhitessibesspaputiaringtargetgmmpesed of Grlrig 1.0

fo 5w oot of BS8Y A, Aafile Hdmedh 307 457D SRAGR" o ledpRnf InBfRIE 1) 0
In, and Ahai forend at edbmpoundtwith BOant thpnremaihdss peingd Ghandeimavitalde bei ng
Cu (see Patent. Literature 8). 10 This is effective for enhancing the

sel f - di f f'TOUSHESuppr essi on function, but the purpose thereof is not a
regducti on in i PAtANEiteratirat 4 esofibéda spuiferingnangstnesmpesédpf ahileasti | m

formed on a wafer. The present appli.cant di scl osed.

sem condRit&FOrEBppet sogkpgyd&quﬁ)ﬁ@e HERY ‘%Ps'éﬁgp?fs@}l%fﬁ% %Pr-e%ﬂ%&r F89 (see

Pat ent éi Mgrag\id%ﬂfaﬁtz%ﬁ% cgﬁlp@a@hi sslested T@a thé@@@&?dcg(s)isewmg beSicnngt\ar get f

conposed o : 0 0 0 ,_ A anmount. .0 m_or Ss O

e "B, gnd inep totehamenint k0 G0 BYhu RS, Pebia 8Bm bePRGet 2

i nevi t abligeirBRigiiddr®eing Cu and inevitdlesmperiséso ef fective for enhancing the

sel f-di ffusion suppression function, but the purpose therepof is not. a
fsbierdit dy

rédduct i on in i RPeahldteraira dasioes i Spuits, PRSP BYIERIM £i 1 m
formed oy iRt hiGREOHarP8Y6 My Kdieratdupe%l by JABRN 85 geditstnieabld ond065959
Patent Literature 27 Jaﬁanese Pat ent Lai d- Open” No, 2009- 9?%%% ng/egt

Li t er at urselgeted fipmdde May &a 4miNi. CheM. M9, apdifor i aaew! {Q@npe by
Literatur : Aabd- 37 Patent Literature
5: Japane@gféPg#gﬁﬁélﬁgrﬁgF e%@cgoﬁggﬁ{%&g%ﬁ gﬁt?é%i terature 6. rié'?panese

Pat ent Lai d- Opdiatent Lieosiure 16 xdesaibent aL pinéergdupRUtETNG JaFaa! e MBIR &
Og %86@@% a eég %?’?%traa?’&?@e{)%f} ﬁ’[@ﬁ%’;tgil’g?lrél P?ﬁ?ggfggﬁnm@bﬂ-o@pen No-
WD2008/ 04siseged metal containing X (including Cu) and Y, in which the amount of crystal
grains having an average particle diameter of 0.1 to 300 ym is 50% or more,
and the amount of gas included is 600 ppm or less; and
Patent Literature 7 describes a sputtering target composed of 0.6 to 30

35 % by mass of Mn for suppressing occurrence of particles, 40 ppm or less of



SUMVARY OF THE | NVENTI ON 4PCT/J P2012/ 072726 excellent uniformty by
addi ng an appropriate anount of a M elenent to copper and reducing the
i n-plane variation of a sputtering target. This can |rrprove the yield and

the reliability of sem conductor products which have

degree of refinenent and integration. $n addition, the' ﬁb@ﬁﬁ%m?%w des a
hi gh-purity copper-mnganese-al |l oy sputtering target usef ul for formng
sem conduct or copper alloy wiring having a self-diffusion suppression

; uncti on,mgegpaaLed fonp@hﬁégt 'IU?Tp)‘n RF §¥ENbf BYydehe 5pﬂ5rthi?€Ié$/s of nfh’@geMVl 5ing
rom bei ng cont am nat ed sion of active and havi ng%l el I ent

el ectron nﬁ%PéHS@Qf@EﬂﬁOQ@é‘s"Qtp&m:@r less of 63509R ?‘B@lﬂé‘? FPRINGRY Y ke. 10
[ Solution to Probjeah EEQ@@&M‘ targis, %w%%yetﬁemnw -VERRtibANGH the obl ens,

the present invention provid A high-purity
copper - mogRAESIANMaAneseaYay teini filg fpémg@tonca)wlgfersw ﬁ'Qt BeCQﬁS@S'M I8Y20 wt % of M

and {8 T eMBl NEgfHAGHAt Ctheé e's ﬁt\”afp?m;ﬁwt' ARY" pidpSed Waesaiitonbaciorr get

has "an”i n-pl ane vari ati on concentration of 3% or |ess;
2) The hiejempat Mry\gcam@@malnwmh@s@ smuwtéyn@;s%&g@érf%@rmggéﬁwpp@ifng 0.05
to 20 wt % gbel‘vg@p%r r{%earm %Bhﬁ')%@ l?)?'l\mglrph'n %ﬁ%drﬂ%‘f'ot(%){c% D8I et bRt

20accordin e tar has an 1 n-plane variation (CV
val ue) i rond elemest aaleate@lsfsomfsmz%ﬁr Cr, Au Cd, In, ang AsHe aript agpunty
copper }\eE I r % of h
and thenﬁg%al ndgp'%béerq%g%&aﬁ% r?%e%ﬁ?%ﬁ‘felﬁ E? slé?:]%hggg@_ggrgtlﬁh@ 8?\2 Caim1l
o1 2, wherein tTés nsue@‘ecthsforaanhangngrtbevsﬁ Faiffsion (SPPressien ynq:tfpn

chectr oy SRR el 181 o BEcusRty ipine vialF ol EoBILY |
and the rraemgamese alkbynyirciimafomedesn aavafer.i npuriti es according to any one
of a1 0 The HEiGHIpba# Bl Jaspald Biesapabehpel Yprl )
hi gh- pur iwiyingopreriaiancgapesed abf @y Guddn alioyg (ser doateot LiteeatpreesHntin
3 S pACanE B PhSed ARG oA Pt 08 Yook B el
i n- pl anea Yatal anivant of 500 avismrhtarriesy of Beg&, MgsAla Siecal Ba, Lheand &led and
the reli aabch teyremSalca_ér‘]beFl)r%g JCZU/ 8%& meQ/ltabIe impurities.

This is also effective for enhancing the self-diffusion suppression

function, but the purpose thereof is not a reduction in in-plane variation of the
20 copper-manganese alloy thin film formed on a wafer.
[0007]
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SUMMARY OF THE INVENTION

[Technical Problem]
35 [0008] It is an object of the present invention to form a thin film having



of sem conductor products which have made progress in a degree of
refinement and integration, can be inproved. In addition, the sputtering
target has a sel f-diffusion suppression function and has excellent effects
of effectively preventing the periphery of the wiring

contam nated by diffusion of active 15 and of enhan%cﬁgfpgﬁﬁ)g&eﬂ%?ml e,

el ectron mgration (EM resistance and corrosion resistance. [Description
of Enbodi ments] poll]In the present invention, desirably, the anount of Mh

cont ai nerxcenéthhlfb@m m}/w addifg 8h a\Mp%miatéWn@olﬁﬂ(bf%Q\Anﬁé}’emént f©Scopphn anount
of Mh less than O % reduces_ the self-diffusiaon a_gp;wesm on f ctl on

wher eas &F%T%Hﬁm.%hem‘%éﬂr'ww uepHtterindkiReeRl. ¢ e’ g?%’é’s

ther eby Wuéé%ﬂﬂm@%ﬁa&hw sresbifiesnd itof yﬂfducwwﬁﬁ:hsmecm@d@qdrcgres@rmer
alloy wiring. A copper al'l oy containjng to. 10 wt% of M is further

pr ef err ec® degrgepof sefinernet ﬁ'ﬁ‘éérétﬁgr ’ﬂl’”ﬁ’\ﬂent“'l (ﬂﬁ’d't&@sltpﬁﬂmﬁ“tmepfoﬂ' Safe
variati Orhlér%u\’ﬁ) Ugdp ﬁr—haﬁ?%’eé‘@ﬁwt §Qlttetihg Ntarget L@edgl four ff@mﬁngs 3% or

less. If t | ane vari alion of Mh concentration in the et
surface e@@é@@@@dm@r EARPRIOARYSVINNgnARVIag A a%lféﬁqusorbaww&wﬁnt H@Cf o film

formed by, a?,guret &3yl eﬁe&qgﬁcﬂ, @%\o@ﬂﬁﬁge@w@éri@ﬁeaﬁ G tHORRIAGE friokn cﬂsange of

t he sheet S| stance e I n sheet resistance Is used f
eval uat i rtg)rntammted by diffusion mftastlwﬁl@s@ndm@v'ng/emﬂ@t@e@mfbm'&f@&en by the

expr essi ctp: e)[r(._) o%ﬁoﬁ“‘e@ﬁl | ¥l @) 1 x100 (% . [0013]In the

present inventio esira n-plane variation (CV value) of the
Mocker s hardness on the target surface is 15%or less. If the in-plane
variatio har dness on the target surface exceeds 15%
changes HSBIUt'FHqP\(ﬁrrSang rate and sputtering rate of M di sadvant ageously

i ncreasie. Accordiardérto sblveithemlmve-mentionedbprajflemsethg prasest HuedHes s

shoul d be % olled to be 15% or |ess. The average Vickers hardness is 60
to 95 Hy. ng@ 5] In the present invention, desirably, the in-plane variation
(C\/ vaI ue) of 30t Achighguirity mppeomamganeseaﬁlloyi sphtering glergeduedrapesing 3% or

c ductl \}?ﬁgl tIf@)w&{]%fé\@gpéq@ﬁl%gé*%ﬁﬁ?gr%%r| a fid 'H% gtbﬁ%t"gﬁgﬂﬁsi’cal

conduct i wwhagretmthehtargat bas amnnﬁwleeeemlehdls (B% mluehm Mn porgentigdienafi on of
t he ther ) qnductlwty exceeds 5% changes in filmfornmng rate and
sputterin o Y'eSHf M di sadvant ageously increase. The nean 35val ue of the
el ectrical con(n)c'lthe/hghqmnty coppér-manganpse-atipy spdttetieg targat eemnpesiog

6PCT/J P /1,0 ther ., conduct

00151 1 n L8 Br Sudiet o MR RS th ST auidel e ef Al bivieBe etfmics
sputteri r&:do?dlggttolmatrﬂilel wheseintthe tsieyet ihas, arhingblape varigtico §@¥rvaiae)iing a
purity of nganese, an additive elenent, having a purity
of 5 N orV 'ﬁB‘?réor}ﬁ’gD gﬂf’%ﬁoéeﬁ%r bon crucible. Alternatively, high- purity
copper having a3)prHd hhghoéurﬁywopbefrﬁfahglaﬁeﬁ@iaﬂlev spatterinsgtdrget comprisihg i n
advance, and mapngane urit nor t hen. added _thereto
so as to @Pveoa2@end /S éﬁq@ nﬂ%a}r\ re rtl?%ng ([E‘é@fﬁjje J&'G}thaﬁ'epmwfﬁ'es

copper - ”Wﬁ? ! Coini noei 2ccvﬂ~teaeml ﬂ@ fargBt has24h Wi-Hiahe vafiatidn ¢@Y be

obt ai ned by castin Subsequently, the ingot of a

the resul tin
cBpper - maYiuplds elef T'6‘5’/| Gandystivif Sbgfgg’ tle$8: @Cdet er ni ned forging ratio,

fol I oved by roI 'T}Qaﬁ Uit Eff iR ahekeianey spatetih@target omerisingol | ed
sheet . rghgoshgg%blﬁs further heatiérgeate @ r!gg]spr edet er m ned

t enper at U-85fter 2@ W/edlfft Mpnand dhe ire@aiper; Reipg U@del?"f gole \RWIES pl at e,

L ol | owed Iyeotfhhnio® Bhi Sorké A ASEiMS 1 18U, wheRdihitheroRgbt! Ragein Aspramel y i s
vanatlon (CV value) in thermal conductivity of 5% or less.

30
[Effects of Invention]
[0010] The high-purity copper-manganese-alloy sputtering target of the present

invention can form a thin film having excellent uniformity in the thickness by
adding an appropriate amount of a Mn element to copper and reducing the in-

35 plane variation of the sputtering target. As a result, the yield and the reliability



hi gh-purity copper-manganese-alloy. [0017]1n the present invention, the M
conposi tion was neasured with an | CP-AES. The Vickers hardness was nmeasured
with a mcro-Vickers nmeter (digital mcro-hardness tester), nodel MMI-X7

manufactured by Matsuzawa, 20 with a |load of 100 g. T%ﬂ&%ﬁﬁ%@'&@. ce,

conductivity was nmeasured with a four-probe resistance
nodel RESI STEST-9 manufactured by Napson Corporation. The thermal
conductivity was nmeasured with a thermal m croscope, nodel TM 3

manuf act Ltg%%yhb‘oﬁﬂd?_@ﬂ pl@!taﬁgtshhﬁichmei a8t PREYrEas imbiddiyréd of AfihehRaitor was

determ ne measuri ng > factor at randomnine 25points on a target
surface and ddegration, ern brdmpsayed,allnadgiions ithe gartedry tafgpbhas Re3elbr .

Exanp! es Jiff8h HippRIsSRATurlcldR Bhdihs'bxdellBRreREold oF effebRiLIPBRERNEAG
exanpl es. e . ol owm ng exanples are intended to facilitate
under st artierperipheryiof the wiringtfremebeing sontaminated byrdiffgsign gfsactive Cu

di fi catipns.sa S t ni i t resent
imr%’venti onérfaH:eOfi r%gpghg@bi ﬁ%? gk%rﬁgtségnts F%Cﬁ\ggn{ﬁ? 8&?%0(5%81) rgﬁ%t_lafl %e BRdP
P2012/ 07 Zze®sion eesistabed cruci bl e under a hi gh vacuum
at nosphere. H gh-purity manganese (W) having a purity of 5 N was adj usted
so that the amount of M would have 1 wt% and was charged into the nolten
copper. TPesomptienothbmbedimentshnese al |l oy prepared by charging and nelting

Co B ool i LR 8 OSBRI il P ST A To o
removed tallogiiv 6.5 @@%68tmofeoahd @8dvtdy of tesgi nd\reamaunbefgndessathian ®P54. 8 to
0L a2 PRk A ool LR R Rhsplad Bitatoping 20T
ﬁgsiogl eg eg:m:gg:ng QO]E aﬁ%gtnm?si m? r:_ésistameda?q tharﬂbynﬂigdwantagaouawge_t
L o™ (0T St A B8, BBl S5 o oo Wi PRl v
carbon cragttsihinguigeo 1@ wioglof Waeisuirtaenpegfered. Hi gh- purity manganese (Mh)
Poabgas bor’ LhaShebine RS B e WAl fc el o ave 1
copper - nehgahes eoptémtyatiprepartad tygethaudace iandbomel tiessy Mi thesineplstei n a
SubsequentariRtonRBr duP Mt RsepTaker e Brodasey THE it Ehorsd 15 o ve
p180x60t , cirapbsiidshl bieliation ng saused an ghagthimtfilm dérn2ecd byo sputtering to
disadvantageously cause an increase in change of the sheet resistance. The
20 change in sheet resistance is used for evaluating uniformity in film thickness.
The CV value is calculated by the expression: [(standard deviation)/(mean
value)]x100 (%).
[0013] In the present invention, desirably, the in-plane variation (CV value) of
the Vickers hardness on the target surface is 15% or less. If the in-plane
25 variation of the Vickers hardness on the target surface exceeds 15%, changes
in film-forming rate and sputtering rate of Mn disadvantageously increase.
Accordingly, the in-plane variation of the Vickers hardness should be controlled
to be 15% or less. The average Vickers hardness is 60 to 95 Hv.
[0014] In the present invention, desirably, the in-plane variation (CV value) of
30 the electrical conductivity on the target surface is 3% or less. In addition, the
in-plane variation (CV value) of the thermal conductivity is 5% or less. If the in-
plane variation of the electrical conductivity on the target surface exceeds 3% or
the in-plane variation of the thermal conductivity exceeds 5%, changes in film-
forming rate and sputtering rate of Mn disadvantageously increase. The mean
35 value of the electrical conductivities is 0.18 to 30 um-cm, and the mean value of



20p200 and then rolling at a rolling reduction of 50%to give p440x10t.
After heat treatnent at 300C for 15 mnutes, the entire target was rapidly
cooled to give a target material, followed by machining into a target

havi ng a dianeter of 430 mm and a thickness of 7 nm | hows
the results of neasurenent of M corrpo§|t| ons of these%%ﬂf}gg@%zg As

shown in Table 1, the in-plane variation (CV value) of the M conposition
in Exanple 1 was 2.4%to give a target having a | ower in-plane variation of

the Mh CQHB%M&%O%@UEW@&. fs2BtcP400 W-phRrdr ati ve Exanple 1.
[ 0022] Subsequent | thin |l s were formed by sputteri ng the tar ets of 30

Exaf§fd 1 and dja %rpéi@‘iiV@'OB(%B]%h'thRH”t)é\P&PQSE'm?@QaIﬁ‘SS mﬂpvtspél&t BRIt hi n
fil ms forgrgy Fés%ht nﬂenﬁéﬁ Iﬁaﬁfbtun'ifébééé}%lrﬁ]aefﬁﬁﬁy bpsmedr pfra film

was neasur ed, he uniformty i'n thickness of I'm was cal cul at ed.
The resulang @naeggngam amadqditive elememnie havingat Ry afesNcQl mareatedmerem t he

”g@n val yg bbﬂecrﬁ |Bréiawlté#ﬁyfn?é|y Qﬂ%l‘i’guﬁﬂﬁ@épﬁéﬁaiﬁ@“ﬁ%wﬁyb B8 Riorr andom

poi nts on t in fil'mformnmed by the “expression:
[ (st andarmdogeiginaelterninod cagraoTeuRile i edvanes, addnanganasamheeng & reu,fay of 49

poi nts)/ t | j4e dﬁg&
As shomwﬁg%b@] H?)ret'ﬁ I ﬁa???;m?(%ﬁe%@udsél rﬁ%q\he%t g?g@%@)&f anpl e 1 has
a thi cknemnppalﬁm*rm ty of 2.9% Thus, the resul ts show that the film

O L A A e
usi ng t heofthdm gen bef oltasimedra ¢astingthapesulting a[l@y)zz-f];utpsmue@tly,]the imgt@fng
ratio Rolling ednaidMesbXicyed Adt88idNat a predetermined forging ratio,
followed by rolling at a predetermined rolling reduction to give a rolled sheet.
The rolled sheet is further heat-treated at a predetermined temperature
for a predetermined time and is then bonded to a backing plate, followed by
15 finishing processing. Thus, a sputtering target assembly is produced from a
high-purity copper-manganese-alloy.
[0017] In the present invention, the Mn composition was measured with an
ICP-AES. The Vickers hardness was measured with a micro-Vickers meter
(digital micro-hardness tester), model MMT-X7 manufactured by Matsuzawa,
20 with a load of 100 g. The electrical conductivity was measured with a four-
probe resistance measuring device, model RESISTEST-9 manufactured by
Napson Corporation. The thermal conductivity was measured with a thermal
microscope, model TM-3 manufactured by Bethel Co., Ltd. The in-plane
variation in each factor was determined by measuring the factor at random nine
25 points on a target surface and calculating the mean value and standard

deviation thereof.

Examples
[0018] The present invention will now be described based on examples. The
30 following examples are intended to facilitate understanding and do not limit the

present invention. That is, modifications and other examples based on the
technical idea of the present invention are included in the present invention.
[0019]
Example 1 and Comparative Example 1
35 In Example 1, high-purity copper (Cu) having a purity of 6 N was melted



tenperature (C) Heat treatnent time (mn) M conposition In-plane CV val ue
(%9 Uniformty Life average) Exanple 1 4.8 60 350 300 60 15 2.4 2.9 4.8
Conparative Exanple 1 2.3
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in a carbon crucible under a high vacuum atmosphere. High-purity
manganese (Mn) having a purity of 5 N was adjusted so that the amount of Mn
would have 1 wt%, and was charged into the molten copper.
The molten copper-manganese alloy prepared by charging and melting
5 Mn was cast in a water-cooled copper mold under a high vacuum atmosphere
to give an ingot. Subsequently, the surface layer of the produced ingot was
removed to give ¢p180x60t, followed by forging at a forging ratio of 4.8 to give
@200 and then rolling at a rolling reduction of 60% to give ¢440x10t.
After heat treatment at 350°C for 1 hour, the entire target was rapidly
10 cooled to give a target material, followed by machining into a target having a
diameter of 430 mm and a thickness of 7 mm.
[0020] In Comparative Example 1, high-purity copper (Cu) having a purity of 6
N was melted in a carbon crucible under a high vacuum atmosphere. High-
purity manganese (Mn) having a purity of 5 N was adjusted so that the amount
15 of Mn would have 1 wt%, and was charged into the molten copper.
The molten copper-manganese alloy prepared by charging and melting
Mn was cast in a water-cooled copper mold under a high vacuum atmosphere
to give an ingot. Subsequently, the surface layer of the produced ingot was
removed to give @180x60t, followed by forging at a forging ratio of 2.3 to give
20 @200 and then rolling at a rolling reduction of 50% to give ¢440x10t.
After heat treatment at 300°C for 15 minutes, the entire target was
rapidly cooled to give a target material, followed by machining into a target
having a diameter of 430 mm and a thickness of 7 mm.
[0021] Table 1 shows the results of measurement of Mn compositions of these
25 targets.
As shown in Table 1, the in-plane variation (CV value) of the Mn
composition in Example 1 was 2.4% to give a target having a lower in-plane
variation of the Mn composition compared to 3.8% in Comparative Example 1.
[0022] Subsequently, thin films were formed by sputtering the targets of
30 Example 1 and Comparative Example 1 for evaluating the qualities of thin films
formed by sputtering. The sheet resistance of each formed thin fiim was
measured, and the uniformity in thickness of the film was calculated. The
results are shown in Table 1. The uniformity was calculated from the mean
value and the standard deviation of sheet resistance values at random 49 points
35 on the thin film formed on a wafer by the expression: [(standard deviation of



50 3.8 [0024] Exanple 2 and Conparative Exanple 2 In Exanple 2,

hi gh-purity copper (Cu) having a purity of 6 Nwas nelted in a carbon

ﬁr uci bl e under a hi gh vacuum at nosphere. H gh-purity 1.5nmanganese (Vn)

aving a purity of 5 N was adjusted so_ that the anount ave 1
wt % and was charged into the nolten c%pper E%WQWH}Z%Q
copper - manganese al l oy prepared by chargi ng and nel t| ng Mh was cast in a
wat er - cool ed copper nold under a high vacuum at nosphere to give an ingot.
Subsequendpept résh@taﬁb'é fvéﬁi%s' V49 points)thenoPIGE fisheet revrtanesouRdstop gi ve
cpl80x60t, foll (?g forging at a forging ratio of 4.8 to give (1)200 and
t hen rol |491@o'at8)h<108| %)g reduction of 80%to give (4)440x10t. Af ter

heat treatment A?stsﬁ&i?ﬁ?ﬂ %H% h%re thﬁhfﬂnﬁfarhfe@i Ghg e WGl BPEUAMPROP! ed to
give a target materi al owe mac |n|ng’éntoatarget hayvi n

d| amet er h#s ﬁ3mlﬁkﬁe§t$dualf@lﬂiﬂlt}km§s% 9% 7Thys 69ty sRoto Mt ki \?/'lam Exanpl e
5 hi gh- F{chhwsé:ﬁﬁﬁ@rrml \)&Q sé‘t%‘fé&gg)ﬂﬁ%ﬁ '|ft§btﬁﬂcer|ﬁg'\édﬁﬁ|ﬁu8§|féneﬂ b iEirrfiaaf bon

cr uci bl e cuum at nosphere. purity manganese havi ng
a purity Q@ﬂn@radwaghaajmﬁh@@n%ss uwgrtrrrtﬂwfahgmm the cereWsING hﬁ%ataégeim% and
was char g@&ngakg [aq% lbef‘ copper. The nol ten copper - manganese

al l oy prepar y C ging and nelting Mh was cast in a water-cool ed copper
nol doo@dider a hi gh vacuum at nosphere 9PCT/J P2012/ 072726 to give an ingot.
Subsequerltl-%%l 1 hhe surface |l ayer of the produced ingot was renmoved to give
p180x60t FI JWPd by forging at a forging ratio of 2 3 to give y200Q and
then rollfing at @ rolling redyction of[ 40%t o gi Je rP440X10t After Heat
treatnment at 300C for 1B wripgit es Hetahe ent i re tardef" REESEYhbi dly coqgled to
give a tgrget naleiIHe, | fealcid ’\*racmeﬁl Mehfo—atarget ' )c

di amet er |of 430 Im'@Rd A to c\ljet%’g ab”lre @OZE]nTpabéev&m 1‘Ii(;'v\ers"’w?r e |resul ts

A

of neasurlenent of M coppositi|on and (%)
Example 1 4.8 60 350 60 o) 2.4 29
Comparative
10 Example 1 2.3 50 300 15 x 3.8 4.8
[0024]

Example 2 and Comparative Example 2
In Example 2, high-purity copper (Cu) having a purity of 6 N was melted
in a carbon crucible under a high vacuum atmosphere.  High-purity

15 manganese (Mn) having a purity of 5 N was adjusted so that the amount of Mn
would have 1 wt%, and was charged into the molten copper.

The molten copper-manganese alloy prepared by charging and melting
Mn was cast in a water-cooled copper mold under a high vacuum atmosphere
to give an ingot. Subsequently, the surface layer of the produced ingot was

20 removed to give ¢180x60t, followed by forging at a forging ratio of 4.8 to give
@200 and then rolling at a rolling reduction of 80% to give 440x10t.

After heat treatment at 350°C for 1 hour, the entire target was rapidly
cooled to give a target material, followed by machining into a target having a
diameter of 430 mm and a thickness of 7 mm.

25 [0025] In Comparative Example 2, high-purity copper (Cu) having a purity of 6
N was melted in a carbon crucible under a high vacuum atmosphere. High-
purity manganese (Mn) having a purity of 5 N was adjusted so that the amount
of Mn would have 1 wt%, and was charged into the molten copper.

The molten copper-manganese alloy prepared by charging and melting

30 Mn was cast in a water-cooled copper mold under a high vacuum atmosphere



Vi ckers hardness of these targets. As shown in Table 2, the in-plane
variation (CV value) of the Mh to conposition in Exanple 2 was 2.3% to
give a target having a | ower in-plane variation of the M conposition

conpared to 3.8% in Conparative Exanple 2. The in-plan i.at i é,\/
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Exa 3 and At I i ok er (Cu)
havﬁﬁdégla pur i t&yﬁé bza :ﬁlh\\/?glss e tégulélégé@?%g%@/t ggz%rgiépﬁ‘@s?grnggﬁa
cruci bl e Viokens tartihegs obihesmtatgetsphere. H gh- purity nmanganese (M) having a

purity of 5 N \t,)gét MﬁtiﬁdTéo‘?et@a{hé ?ﬁ.ﬁdﬂ%’%rigﬁomwt%%égaw tﬂeW‘E’){? and

was charged in I't en copper. ten copper - manganese a
preepar ed domptsition iy Examprel 2 iwag 3.3%Hovgise @atargeh havingt 2 lowebireplapgpper

o oo Bl TR ARIT o) Y500y SimpBibagiaion a e
by for gi nghetin-pldner gialri@t(i)crra(CV_ wilud) 8f the Ylickergdeodness iméxanylle iZhnwagt a
hour | RA5 D8l UG Gy R0 s B e SRS Rrdlesd 0, 1
fol | owed dympaehitoi 1835%nincCemparajise hamplg 22 di anmeter of 430 mm and a
t1h5I c[gog%ss of 7 éﬁ%sequently, thin films were formed by sputtering the targets of
Example 2 and Comparative Example 2 for evaluating the qualities of thin films
formed by sputtering. The sheet resistance of each formed thin film was
measured, and the uniformity in thickness of the film was calculated. The
results are shown in Table 2.
20 As shown in Table 2, the thin film formed using the target of Example 2
has a thickness uniformity of 2.7%. Thus, the results show that the film
thickness uniformity is satisfactory even if sputtering continues for a long time,
compared to the film thickness uniformity of 5.2% in the case using the target of

Comparative Example 2.

25 [0028]
[Table 2]
Rolli Heat Heat Mn composition Hardness
. olling ea Uniformit
Forging N treatment niformity
ratio reduction temperature t.reatme_n : (Life average)
(%) °C) time (min) In-plane In-plane
CV value (%) CV value (%)
Example 2 4.8 80 350 60 O 23 O 14.2 27
el Bs 40 300 15 x 3.8 x| 16.5 5.2
Example 2
[0029]

Example 3 and Comparative Example 3
30 In Example 3, high-purity copper (Cu) having a purity of 6 N was melted
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rapidly cooled to give a target material, followed by machining into a target
having a diameter of 430 mm and a thickness of 7 mm.
[0031] Table 3 shows the results of measurement of Mn compositions and
25 electrical conductivities of these targets.

As shown in Table 3, the in-plane variation (CV value) of the Mn
composition in Example 3 was 2.1% to give a target having a lower variation of
the Mn composition compared to 3.7% in Comparative Example 3. The in-
plane variation (CV value) of the electrical conductivity in Example 3 was 2.4%

30 to give a target having a lower in-plane variation of the electrical conductivity
compared to 4.2% in Comparative Example 3.

[0032) Subsequently, thin films were formed by sputtering the targets of
Example 3 and Comparative Example 3 for evaluating the qualities of thin films
formed by sputtering. The sheet resistance of each formed thin film was

35 measured, and the uniformity in thickness of the film was calculated. The
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The molten copper-manganese alloy prepared by charging and melting

Mn was cast in a water-cooled copper mold under a high vacuum atmosphere
Subsequently, the surface layer of the produced ingot was

to give an ingot.

20

[0035]
25

30

removed to give ¢180x60t, followed by forging at a forging ratio of 4.8 to give
@200 and then rolling at a rolling reduction of 90% to give ¢440x10t.
After heat treatment at 400°C for 1 hour, the entire target was rapidly
cooled to give a target material, followed by machining into a target having a
diameter of 430 mm and a thickness of 7 mm.
In Comparative Example 4, high-purity copper (Cu) having a purity of 6

N was melted in a carbon crucible under a high vacuum atmosphere.

High-

purity manganese (Mn) having a purity of 5 N was adjusted so that the amount
of Mn would have 1 wt%, and was charged into the molten copper.
The molten copper-manganese alloy prepared by charging and melting

Mn was cast in a water-cooled copper mold under a high vacuum atmosphere
Subsequently, the surface layer of the produced ingot was

to give an ingot.
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removed to give ¢180x60t, followed by forging at a forging ratio of 2.3 to give
¢200 and then rolling at a rolling reduction of 40% to give ¢440x10t.
After heat treatment at 200°C for 15 minutes, the entire target was
rapidly cooled to give a target material, followed by machining into a target
5 having a diameter of 430 mm and a thickness of 7 mm.
[0036] Table 4 shows the results of measurement of Mn composition, Vickers
hardness, and electrical conductivity of these targets.
As shown in Table 4, the in-plane variation (CV value) of the Mn
composition in Example 4 was 2.7% to give a target having a lower variation of
10 the Mn composition compared to 4.6% in Comparative Example 4. The in-
plane variation (CV value) of the Vickers hardness in Example 4 was 12.4% to
give a target having a lower variation of the Vickers hardness compared to
15.2% in Comparative Example 4. The in-plane variation (CV value) of the
electrical conductivity in Example 4 was 2.9% to give a target having a lower

15 variation of the electrical conductivity compared to 3.4% in Comparative
Example 3.
[0037] Subsequently, thin films were formed by sputtering the targets of

Example 4 and Comparative Example 4 for evaluating the qualities of thin films
formed by sputtering. The sheet resistance of each formed thin film was

20 measured, and the uniformity in thickness of the film was calculated. The
results are shown in Table 4.

As shown in Table 4, the thin film formed using the target of Example 4
has a thickness uniformity of 2.5%. Thus, the results show that the film
thickness uniformity is satisfactory even if sputtering continues for a long time,

25 compared to the film thickness uniformity of 4.9% in the case using the target of
Comparative Example 4.

[0038]
[Table 4]
Mn Electrical
) Rolling Heat Heat composition Hardness conductivity i .
Forging ducti treatment Uniformity
ratio Eancton temperature t_reatmept (Life average)
(%) C) time (min} In-plane In-plane In-plane
CV value (%) | CV value (%) | CV value (%)
Example 4 438 90 400 60 O 2.7 O 12.4 (0] 2.9 2.5
Comparative
Example 4 2.3 40 200 15 x 46 x 15.2 x 34 49
30 [0039]

Example 5 and Comparative Example 5



CV value (%9 Uniformty (Life sverace) Eicanple 4 Conparative Exenpla 4 4.3
2.3 90 40 1400 60 15 012.7 1 14.6 0 a 12.4 15.2 1 2.9 2.5 4.9
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In Example 5, high-purity copper (Cu) having a purity of 6 N was melted
in a carbon crucible under a high vacuum atmosphere.  High-purity
manganese (Mn) having a purity of 5 N was adjusted so that the amount of Mn
would have 1 wt%, and was charged into the molten copper.

5 The molten copper-manganese alloy prepared by charging and melting
Mn was cast in a water-cooled copper mold under a high vacuum atmosphere
to give an ingot. Subsequently, the surface layer of the produced ingot was
removed to give ¢180x60t, followed by forging at a forging ratio of 4.8 to give
@200 and then rolling at a rolling reduction of 60% to give ¢440x10t.

10 After heat treatment at 350°C for 2 hours, the entire target was rapidly
cooled to give a target material, followed by machining into a target having a
diameter of 430 mm and a thickness of 7 mm.
[0040] In Comparative Example 5, high-purity copper (Cu) having a purity of 6
N was melted in a carbon crucible under a high vacuum atmosphere. High-
15 purity manganese (Mn) having a purity of 5 N was adjusted so that the amount
of Mn would have 1 wt%, and was charged into the molten copper.

The molten copper-manganese alloy prepared by charging and melting
Mn was cast in a water-cooled copper mold under a high vacuum atmosphere
to give an ingot. Subsequently, the surface layer of the produced ingot was

20 removed to give ¢180x60t, followed by forging at a forging ratio of 2.3 to give
@200 and then rolling at a rolling reduction of 50% to give @440x10t.

After heat treatment at 300°C for 30 minutes, the entire target was
rapidly cooled to give a target material, followed by machining into a target
having a diameter of 430 mm and a thickness of 7 mm.

25 [0041] Table 5 shows the results of measurement of Mn compositions and
thermal conductivities of these targets.

As shown in Table 5, the in-plane variation (CV value) of the Mn
composition in Example 5 was 2.4% to give a target having a lower variation of
the Mn composition compared to 3.9% in Comparative Example 5. The in-

30 plane variation (CV value) of the thermal conductivity in Example 5 was 4.7% to
give a target having a lower in-plane variation of the thermal conductivity
compared to 5.9% in Comparative Example 5.

[0042] Subsequently, thin films were formed by sputtering the targets of
Example 5 and Comparative Example 5 for evaluating the qualities of thin films
35 formed by sputtering. The sheet resistance of each formed thin film was



+ 200 3.4 30 [0039] Exanple 5 and Conparative Exanple 5

13PCT/ JP2012/ 072726 In Exanple 5, high-purity copper (Cu) having a
purity of 6 Nwas nelted in a carbon crucible under a high vacuum

at nosphere. High-purity manganese (M), having a purity gjusted
so that the anount of M would have 1 Mt% and was chaf@%ﬁﬁmﬁ nol t en
copper . The nolten copper-manganese al |l oy prepared by chargi ng and
melting Mh was cast in a water-cool ed copper nold under a high vacuum

at nospherfieh8urgtly @naNtHN UPkfornHAP 6 AHRRhbYs df sl akes lcakelated. t Mhe
produced ingot was renmpved to give pl80x60t, followed by forging at a

f orgi ng rrﬁﬁi”bs are shayvp i §aklg %200 and then rolling at a rolling reduction
of 60%to gi ve RAdRxRtn TaBle @f%%rthhﬁfﬂh fdrﬁﬂsfd”@snﬁg e BYEL BpExamblélSS t he

entire target was rapidly cooled ive a target material, followed
machi ni nd'@sneo thickngsge tinfiafmifiy 4 %H7 t@huﬁf thes dessa oy F'Fﬁtcm?egﬁn of 7
mp | 004QI1icRn§Q§>THﬁfféltr1'1|erlsE§é’ﬁ§?é&o@ e%rﬁ"\"ﬂ#ﬂtiér%gc&ﬂmﬁbeé @) ahong fiened purity

of was ne carbon ‘cruci bl e under a hi gh vacuum at nosphere.
Hi gh 15 pwmparegdndhe e ti(nnhr)esmvmf@rrutymm % iprthe %Sml%]h?sﬁa&?t t hat
t he arrour‘tt;omgall\gmmagn 1 wt% and was charged into the nolten copper.
The nol ten copper - nanganese all oy prepared by charging and nelting M was
castlo®d a vvat er-cool ed copper nold under a high vacuum at nosphere to give
an |ngot ﬁquently, the surface | ayer of the produced ingot was 20
renmoved to grve pl80x60t, followed by forging at a forging ratio of 2.3 to

ive p200 and t 9 I
g p Hen rolfing a aH rtol Ing reduction o 0% 1,0 pi ve p440x10t.
i R iti ductivit
Forging Ro"'n.g treatment Heat compostion conauctviy Uniformity
ratio fieduetion temperature UL (Life average)
(%) C) time (min) In-plane In-plane
CV value (%) CV value (%)
Example 5 4.8 60 350 120 O 2.4 O 47 27
Comparative
10 Example 5 2.3 50 300 30 X 3.9 x 59 4.7

[0044]
Example 6 and Comparative Example 6
In Example 6, high-purity copper (Cu) having a purity of 6 N was melted
in a carbon crucible under a high vacuum atmosphere. High-purity

15 manganese (Mn) having a purity of 5 N was adjusted so that the amount of Mn
would have 1 wt%, and was charged into the molten copper.

The molten copper-manganese alloy prepared by charging and melting
Mn was cast in a water-cooled copper mold under a high vacuum atmosphere
to give an ingot. Subsequently, the surface layer of the produced ingot was

20 removed to give ¢180x60t, followed by forging at a forging ratio of 4.8 to give
@200 and then rolling at a rolling reduction of 80% to give ¢440x10t.

After heat treatment at 350°C for 2 hours, the entire target was rapidly
cooled to give a target material, followed by machining into a target having a
diameter of 430 mm and a thickness of 7 mm.

25 [0045] In Comparative Example 6, high-purity copper (Cu) having a purity of 6
N was melted in a carbon crucible under a high vacuum atmosphere. High-
purity manganese (Mn) having a purity of 5 N was adjusted so that the amount
of Mn would have 1 wt%, and was charged into the molten copper.

The molten copper-manganese alloy prepared by charging and melting

30 Mn was cast in a water-cooled copper mold under a high vacuum atmosphere



After heat treatnent at 300C for 30 minutes, the entire target was rapidly
cooled to give a target material, followed by nachining into a target
having a di aneter of 430 mm and a thickness of 7 mm 25 [0041] Table 5 shows
the results of neasurenent of Mh corrp03|t|ons and t her ng| ongéj tivities of
t hese targets. As shown in TabPe 5, the in-pl ant T(/JE) IEWZ?CV

val ue) of the Wh conposition in Exanple 5 was 2.4%to give a target having
a lower variation of the Wh conposition conpared to 3.9% i n Conparative
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conductivity in Exanple ive a tar havi ng a | ower_ i n-pl ane
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each for I al 21
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[0043] [ Tabl e I'ng ra
composition in Example 6 was 2. 2% to give a target having a lower variation of

the Mn composition compared to 4.2% in Comparative Example 6. The in-
plane variation (CV value) of the Vickers hardness in Example 6 was 14.8% to
give a target having a lower in-plane variation of the Vickers hardness
compared to 19.2% in Comparative Example 6. The in-plane variation (CV
15 value) of the thermal conductivity in Example 6 was 3.3% to give a target having
a lower in-plane variation of the thermal conductivity compared to 5.2% in
Comparative Example 6.
[0047] Subsequently, thin films were formed by sputtering the targets of
Example 6 and Comparative Example 6 for evaluating the qualities of thin films
20 formed by sputtering. The sheet resistance of each formed thin film was
measured, and the uniformity in thickness of the film was calculated. The
results are shown in Table 6.
As shown in Table 6, the thin film formed using the target of Example 6
has a thickness uniformity of 2.4%. Thus, the results show that the film
25 thickness uniformity is satisfactory even if sputtering continues for a long time,
compared to the film thickness uniformity of 5.2% in the case using the target of
Comparative Example 6.

[0048]
[Table 6]
- Thermal
Mn composition| Hardness L
Forgin Roliing trthenE:;m Heat P conductivity Uniformit;
ra%o S | reduction temserature oLl (Life average)
(%) C) time (min) In-plane In-plane In-plane
CV value (%) | CV value (%) | CV value (%)
Example 6 4.8 80 350 120 (@] 22 O 14.8 O 3.3 2.4
Comparative
30 Example 6 23 30 300 30 x 4.2 * 19.2 ® 5.2 5.2

[0049]



treatment tenperature (t) Exanple 5 Conparative Exanple 5 4.860 2.350 350
300 [0044] Exanple 6 and Conparative Exanple 6 In Exanple 6, high-purity
copper (Cu) having a purity of 6 Nwas nelted in a carbon cruci bl e under a

hi gh vacuum at nosphere. Hi gh-purity ismanganese (M) havin I of 5 N
was adjusted so that the ampunt of M Mould have 1 wto/foggjg%%g?géﬁéged

into the nolten copper. The nol ten copper-manganese al | oy prepared
by charging and nelting Mh was cast in a water-cool ed copper nold under a

hi gh vacuyumai|aosphe Contearative E3Bnig@et . Subsequently, the surface |ayer of
t he produced 1 ngot was 20renoved to give pl80)(60t, followed by forging at

a forging rati & &xampde t'o highyeuiy o@PRRE (CWEhaYiDg i@ Rigitf & N oas mglteeduct i on
of 80% t Q,9lveRF49%ticible under a high vacuum atmosphere.  High-purity

manganese (Mn) having a purity of 5 N was adjusted so that the amount of Mn
5 would have 1 wt%, and was charged into the molten copper.
The molten copper-manganese alloy prepared by charging and melting
Mn was cast in a water-cooled copper mold under a high vacuum atmosphere
to give an ingot. Subsequently, the surface layer of the produced ingot was
removed to give ¢180x60t, followed by forging at a forging ratio of 4.8 to give
10 @200 and then rolling at a rolling reduction of 70% to give ¢p440x10t.
After heat treatment at 400°C for 2 hours, the entire target was rapidly
cooled to give a target material, followed by machining into a target having a
diameter of 430 mm and a thickness of 7 mm.
[0050] In Comparative Example 7, high-purity copper (Cu) having a purity of 6
15 N was melted in a carbon crucible under a high vacuum atmosphere. High-
purity manganese (Mn) having a purity of 5 N was adjusted so that the amount
of Mn would have 1 wt%, and was charged into the molten copper.
The molten copper-manganese alloy prepared by charging and melting
Mn was cast in a water-cooled copper mold under a high vacuum atmosphere
20 to give an ingot. Subsequently, the surface layer of the produced ingot was
removed to give ¢180x60t, followed by forging at a forging ratio of 2.3 to give
@200 and then rolling at a rolling reduction of 50% to give ¢440x10t.
After heat treatment at 200°C for 30 minutes, the entire target was
rapidly cooled to give a target material, followed by machining into a target
25 having a diameter of 430 mm and a thickness of 7 mm.
[0051] Table 7 shows the results of measurement of Mn compositions,
electrical conductivities, and thermal conductivities of these targets.
As shown in Table 7, the in-plane variation (CV value) of the Mn
composition in Example 7 was 2.3% to give a target having a lower variation of
30 the Mn composition compared to 3.9% in Comparative Example 7. The in-
plane variation (CV value) of the electrical conductivity in Example 7 was 2.6%
to give a target having a lower in-plane variation of the electrical conductivity
compared to 4.7% in Comparative Example 7. The in-plane variation (CV
value) of the thermal conductivity in Example 7 was 4.5% to give a target having
35 a lower in-plane variation of the thermal conductivity compared to 5.4% in
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(CV val uec)c Qfaﬁ n%%%():onductlwty in Exanple 6 was 3.3%to give a

t ar ¢@b63lhavi ng a | ovver i n-plane variation of the thermal conductivity

conpar ed %’% %i n Conparative Exanple 6. [0047] Subsequently, thin filns
wer e forr#e sputtering the targets of Exanple 6 and Conparative anpl e
6 for evaluating the|lqualijties of thin filgs 20 efaamed Rwasguttering. The
sheet resistance, % eaolns flop HEY, 1 hi maf i | mmpwien rrea@eﬁvited conguqeity t[hg, bl flormi ty
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As shown|in Table 6, |the tlhi KOFil orm @I(o/ﬂ( B o Alcg el @f Exanpl e 6 has
a t hi ckness—uni-formitv—of42-49% Thys he—-eStHH shew—that—the—F++m 25
t hi ckness$ SGATF o nfty| i ¢9sdti &Pact nr\}fzbm', i 7 spOkt&hingl edhti nudd for a
long ti el et o ®hd fP°m 1§ hi 8kneks| ubl f oF i £y of | 5.°2%li n “the |case
é% (% the target of Conparative Exanple 6. [0048] [Table 6] 16PCT/J
1%P872726 Exanpl e 7 and Conparative Exanple 7 In Example 7,

hi gh- E:Jrlﬂ)éano?;%l@and Od))m;tmtlmEaamMQBy of 6 Nwas nmelted in a car bon
cruci bl e under  a c at nosphere, urit havi ng
a purity of 5 I{F\l\%@ﬂgﬂ?% F‘éqrjn -Ryrity p?ﬁéCM%Wﬁg @fp%ﬁy RN b

in a carbon crucible under a high vacuum atmosphere. High-purity
manganese (Mn) having a purity of 5 N was adjusted so that the amount of Mn

would have 1 wt%, and was charged into the molten copper.

The molten copper-manganese alloy prepared by charging and melting

20

Mn was cast in a water-cooled copper mold under a high vacuum atmosphere
to give an ingot. Subsequently, the surface layer of the produced ingot was
removed to give ¢180x60t, followed by forging at a forging ratio of 4.8 to give
@200 and then rolling at a rolling reduction of 90% to give ¢440x10t.

After heat treatment at 400°C for 2 hours, the entire target was rapidly
cooled to give a target material, followed by machining into a target having a
diameter of 430 mm and a thickness of 7 mm.

In Comparative Example 8, high-purity copper (Cu) having a purity of 6
N was melted in a carbon crucible under a high vacuum atmosphere. High-
purity manganese (Mn) having a purity of 5 N was adjusted so that the amount

25

[0055]
30



Swoul d have 1 w% and was charged into the nolten copper. The

nol t en copper - manganese all oy prepared by charging and nelting Mh was cast
in a water-cool ed copper nold under a hi gh vacuum at nosphere to give an

i ngot. Subsequently, the surface Iayer of the produced ved to
gi ve pl1l80x60t, followed by forging at 18 for ging ratio S’FE}?P%?"M&W?@D
10cp200 and then rolling at a rolling reduction of 70%to give c2440x10t.
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SjﬁPV\? in ?@h grafive Example°~$ S hipiyen |n¥pld'rfebl\er|5tlon HEW h/lalud)l d)frntrﬁe)rtheninaum ng
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th f
results s‘f%\ﬁluﬁ%‘ﬁwni?'hgx @ﬁi"’@?hggs/e Ealgrlfg‘% rﬂol%rpg%ps/ hg\élpg S i%\fvgr Y 8@3% i f
sputteri ngrigOeh bﬂﬂ\%sthéﬁﬁalft:dn@[]&nﬁty'@S@mpb@@d)fmﬁie%ilnt@omberahvé Exbimptkdess

un! f[(?orsg? ty of Su8boé)elqr&etn“;/a, %I%rsmeflllrjr?s!. r]vge h?ortn?ercpeby sputteri ar I \{argetang%l e’
Example 8 and Comparative Example 8 for evaluating the qualltles of thin films

25 formed by sputtering. The sheet resistance of each formed thin fim was
measured, and the uniformity in thickness of the film was calculated. The

results are shown in Table 8.
As shown in Table 8, the thin film formed using the target of Example 8
has a thickness uniformity of 3.1%. Thus, the results show that the film
30 thickness uniformity is satisfactory even if sputtering continues for a long time,
compared to the film thickness uniformity of 4.6% in the case using the target of
Comparative Example 8.
[0058]



[ 0053] [Table 7] 15 [0054] Exanple 8 and Conparative Exanple 8 In
Exanpl e 8, high-purity copper (Cu) having a purity of 6 Nwas nelted in a
carbon cruci bl e under a high vacuum at nosphere. Hi gh-purity manganese (M)

having a purity of 5 N was adjusted so that the anount 0 have 1
W% and was charged into the nolten d8pper. 5%&6‘}4@8?212/8\%}281

copper - manganese al l oy prepared by chargi ng and nel t| ng Mh was cast in a
wat er - cool ed copper nold under a hi gh vacuum at nosphere to give an ingot.
Subsequerl% Bie gihe surface layer of the produced ingot was renoved to give
p180x60t OF| Awed by forging at a forging ratio of 4.8 to give 25p200 and

then rollfing af a rjolTing reddction [of ,90% to gi e R440Kk104 . After
heat treatnent|at, 408Gsf o, ;‘f% ﬁguures tehveosient i'PET drogetimpsreapildlymgqol ed to
give a target [rager gy, foh ;mk MaChL N ng, [ Nto ,ng,ang ar gef...nquk ngpeey

di aneter [of 43D mmland a t hPckness  dfvudu o[ DOBG AueGo[paratilve Exanpl e 8,
hi gh- purirty copper QW) hayh Ny apurol V- 0f |8 30N 8ES JTE[d[€U,T T ascar|bon
cruci bl e Uﬁﬂiﬂﬂﬂ hirgh, vacuygmatmgsphere,, H.gh-, ,pUt | Ty, mangagese ({Vh)| havi ng
a purity L&emEE N wasladi-dsted—do—t-hatthe—apuni—18PEH-3P20121072728 of M
woul g ave 1 wt% and was charged into the nolten copper. The nol ten
cop[.l)er-manganese all oy prepared by charging and nelting Mh was cast in a
wat er - codbennglehand Gunopamtiee Exahipk Svacuum at nosphere to give an ingot.

Subsequent |y, f ive
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then rol lihng atarbonolcrucibler athderi (an mgh3®%umﬂg|a/tmasphem(10tngh -purity Aft er
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di anet er wéuldIavem wtid, ant Waskctergedintd thenmdlten @if&rTabl e 8 shows t he
results of L:nea ) reme o? Vh co gSItIO Vi érl{r% ﬂg&ﬁﬁ aﬁhe?ﬁ%‘slh
conductivity, a @FHBHOPESH&”@DQ%% %ﬁpyté{g get ‘5\8 g ; gh own in
Tabl e 8, MAhevascasteinea vwateatooled eaima) wider lzehiyh \aoupos atmosphare Exanpl e
8 was 2.3% t.0 ceeata t havi(dg?ﬁ:il)Iowe?i riaé]fighs g 'YH gsmlmc))n
conpar ed PIHe fr}go&orr%ggﬁ?qwt&xMﬂ gcelf%éer 8]%5 [5#“ %g g |on (cv
\éal ue) Ofrlehhﬁ/e‘d t@kg':ltl’/é qi”l@Odl’lGSf follovi@ I fergingvas anargmg ratigof/ 4. ?ta gwget |
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to 1890% V&%;\?eﬁ” ing=3 %ﬁ"l—:‘”%re‘;‘fé'of‘r??ﬁ%ﬁﬁé O 9Fi% on%ECV V)al.l ue;rpof t he
f' ectrical | Conchft‘érlh(t,;ét)rtrdaln@h@f th@pueosct:waszmc&%tme?emteaar@tgms ﬁdlyg g(y
ower in-plane variation o e ri conduct i vi red.to oin
20 ConpadioRied éo giunal target 'T‘ﬁéeriai gﬁﬁW@ @;ozg(iargé?épvmgeat her mal
conduct i Vidihekdy FEEHIINGY Bni@sthick@¥ss of Bini®. a tar get having a | ower In pl ane
variation of the thermal conductivity conpared to 2 a%l n Comrat

Exarfgfiedl 8. [ 00dm]Comparatiyadmaryple: % HPPURLY GRRRE VIRP SRR Rg t he
targets qf v&é‘@&%’élf’e@ﬁﬂ%a@@%%@&b@uﬁé@ﬁﬁ'tﬁgﬁ ViaeUuRY atrieééphirge! hplighial i ties

of thin filns formed sputterin The Sheet  resj st nce of each forned
thin fil nPWily Naganese, (“@ﬂd‘ﬁl%@ @rﬁWEY @f OyNiwag ApitRiRd: 20 dhatithe ameyRtwas

cg) cul at e mARRUIERELE S RBof, TP Was! chalgéd Mt the molten copper.
The molten copper-manganese alloy prepared by charging and melting
Mn was cast in a water-cooled copper mold under a high vacuum atmosphere
to give an ingot. Subsequently, the surface layer of the produced ingot was
removed to give ¢180x151t, followed by forging at a forging ratio of 2.3 to give
25 @400 and then rolling at a rolling reduction of 30% to give ¢700x10t.
After heat treatment at 200°C for 30 minutes, the entire target was
rapidly cooled to give a target material, followed by machining into a target
having a diameter of 650 mm and a thickness of 7 mm.
[0061] Table 9 shows the results of measurement of Mn composition, Vickers
30 hardness, electrical conductivity, and thermal conductivity of these targets.
As shown in Table 9, the in-plane variation (CV value) of the Mn




As shown in Table 8, the thin filmformed using the target of Exanple 8 has
a thickness uniformty of 3.1% Thus, the results show that the film 30
thickness uniformty is satisfactory even if sputtering continues for a

|l ong tine, conpared to the filmthickness uniformty o .69 | case
using the target of Conparative ExarrpIZQ 8. 19PCT/JP20%§%6’$’§(§!§%0{2$§%I e 8]

[ 0059] Exanple 9 and Conparative Exanple 9 In Exanple 9, high-purity
copper (Cu) having a purity of 6 Nwas melted in a carbon crucible under a
hi gh V?C%ﬁﬁmﬁﬁmﬁ%mwmwzm W@@W§$&g@{\/ﬁévi\%}% ivet iatibl opf 5 N
was adj usted so that the anount of M would have 1 % and was charged
into the thelMercappesition mesnpasedee 4dipdh-Gomgaraive Bra®ple,Pepdinednby

char gi ng Uttt (GO Mhue)Per theVickérshaiehéss ﬁPEk?@pfét)ERﬁés qBlads ugder a

hi gh vacuum at nosphere to gi've an I ngot. Subsequent he surface | ayer of
t he prodgieal a hayget ayingemolaver n-plane yarsdiens of the gleeiieal sondutyitng at a
fQrgi ng rati 448 5bp: 0| r J ; i ction
of 50061 SopRLIR 18 20p W ChmpRrae BBy, Bt RTle farleion (00 Ry,
entire tafdhe elsskicabgintiugtiviciodbemnple Igvae28% i give atargstinavingialowehied by
machi ni ng.. i rge V] : i . o/t A4 SeOf 7
1 0060 P Boap e A el SoAEBLRn orRoltoB b Sy i) ChEBR e O ot ¢y
of 6 N wdsxampleed.Tihe in-plansonadatian KCY valie) of theyltheramlueerdusbvibhdn e.

H gh- purd S [ Iy v JaWiSt: hat the
arount " 200PRCVR AT Rdva % e SardeRhavhy £lovprinianddetigtion sant 2
Tive nol t éheoogipenduatighnesapatddoy pdpiar@amparativerkpangplerft nel ti ng Mh was
cast in a watersco C g r i her gi ve
an ingot. Subsér e%ﬁq‘@t,s g’ﬁ@‘ﬁédm%%ggg@earn%op @%@8§$€%@c% ingoﬁ @gégr enoved
to give phdarandtin Mol lcombsitionf ovigkers hardnelssr gileajricalt conddctizity andgi ve
25p400 a then raol lj.n t a, rolli I | %to give 9700x10t .
Af ter hegﬁerﬂ] aﬁor?éin:{“QB' %E)Bet F%Pe%‘ggﬂitﬁ%r%é%ap&ﬁgeet%?i re target was rapidly
coolmdzit o give a target material, followed by machining into a target
havi ng a[ é&g%ﬁer of 650 mm and a thickness of 7 mm [00611Table 9 shows

f

tiRe resul nmeasur enment of WMh conposition, Vickers 30hardness,
el ectrical condctivifty, and therjmal c(o)lndu,g;,;i vity of thpsgat ar gebs. |As
shown in|Table P, the kdipl afe var i @ki oneog@ifon pl TEY*0f ctnbueivitvh) conductiviy
Forgmg reduction ttreatmaetn:e treatment
e (%) emp(?é) . time (min) In-plane In-plane In-plane In-plane
CV value (%) | CV value (%) | CV value (%) | CV value (%)
Example 9 4.8 90 400 120 O 22 O 13.6 (o] 26 (@) 27
Comparatively —, 5 30 200 30 x| 44 |x| 182 |x| 53 x| 54
Example 9

[0063]
Examples 10, 11 and 12
In Example 10, high-purity copper (Cu) having a purity of 6 N was
20 melted in a carbon crucible under a high vacuum atmosphere. High-purity
manganese (Mn) having a purity of 5 N was adjusted so that the amount of Mn
would have 0.5 wt%, and was charged into the molten copper.
The molten copper-manganese alloy prepared by charging and melting
Mn was cast in a water-cooled copper mold under a high vacuum atmosphere
25 to give an ingot. Subsequently, the surface layer of the produced ingot was
removed to give ¢180x151t, followed by forging at a forging ratio of 4.8 to give
@220 and then rolling at a rolling reduction of 90% to give ¢700x10t.
After heat treatment at 400°C for 2 hours, the entire target was rapidly
cooled to give a target material, followed by machining into a target having a
30 diameter of 650 mm and a thickness of 7 mm.
[0064] In Example 11, high-purity copper (Cu) having a purity of 6 N was



20PCT/ J P2012/ 072726 conposition in Exanple 9 was 2.2%to give a target
having a | ower variation of the My conposition conpared to 4.4%in
Conpar ative Exanple 9. The in-plane variation (CV value) of the Vickers

hardness in Exanple 9 was 13.6%to give a target havin | ane
variation of the electrical conducti V|2ty conpared to lg’cgé/l ﬁ?&#&ﬁgati ve

Exanpl e 9. The in-plane variation (CV value) of the electrical conductivity
in Exanple 9 was 2.6%to give a target having a | ower in-plane variation of

the el ecthéleed |ﬁ@%%dﬁ"&ﬁ0l5l@”ﬁﬁ6&dat ﬁlgﬁ %dd?n(‘étﬁﬂﬁsbﬁbré’e ﬁ@%ﬂrﬂ y 9. The
i n-plane variation (CV val ue) hermal conductivity in le 9 was
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manganese (I\/h? havi ng N was ‘adj usted so that the ambunt of Mh

15 woul d dve qyf@@%mah%l%ﬁ@ha?@%eﬁmm t he nol ten copper The

mol §RBs Copper - "I‘BB@a’ﬂ@%ﬁoWs'tﬁé réé@%ﬁﬁmeﬂ%u@h@ér&'&%ﬁ%n@sﬁﬂm Wikkergs cast
in a wat er-cool ed copper mold under a high vacuum at nosphere to give an

i28got . Sth%@féftﬁaﬁn?l%ﬁt”%{é?%dk'ﬁ@dﬁ/ ﬁ&‘i’/é’?era’fa'Pﬁ@thUHM(%&hﬁﬁg@l’g%s removed to

gi ve pl80x151t pf QHMWEQ h‘&bﬂ‘eowl e dh- pc"rarié)rv@hagoﬁa(b\p v@iu . 8f e ive
20p220 and then ro rolli ‘ﬁ‘)@re duction of 90%t |ve 700x10t .

After hegompasiiareiit Eaammdmctofws Z uthe Iri-nl@nen\tarraélon ofdbedl y

R e e e
of the Mn composition in Example 12 was 2.2%. Thus, targets each showing a

30 low in-plane variation in Mn composition were obtained. The in-plane variation
(CV value) of the Vickers hardness in Example 10 was 13.2%, the in-plane
variation (CV value) of the Vickers hardness in Example 11 was 12.3%, and the
in-plane variation (CV value) of the Vickers hardness in Example 12 was 11.9%.
Thus, targets each showing a low in-plane variation in hardness were obtained.

35 The in-plane variation (CV value) of the electrical conductivity in Example 10



[ 0066] Tabl e 10 shows the results of nedsurenment of M conposition, Vickers
25hardness, electrical conductivity, and thermal conductivity of these
targets. As shown in Table 10, thein pl ane variation (CV val ue) of
the Mh conposition in Exanple 10 was 1% the in-plan Latd

val ue) of the Mh conposition in Exarrpl2@ 11 was 2.2% aE8¥@E28féﬁé)%Vé@/
variation (CV value) of the Mi conposition in Exanple 12 was 2.2% Thus,
targets each showing a low in-plane variation in M conposition were

obt ai ned.ygghe, 3% I@hé‘ﬂﬁ-p{aﬁé aia'n‘éﬂoﬁ Qe 3lalip) @ff tH@labthdRr SorttRicHw®ssn i N
Exanmpl e 10 was : he in-pl ane varlatlon C\/valu%)P{ t he Vickers
a

har dness E’?@”IEBJQnﬁI lé’aﬁlz VL ?L'Zd 306 inpRlane,¥afialiqn frY Al Bie eleotieal ue) of

the Vi Ck%ﬁdb@t"\ﬂ@eﬁsEké‘m@@Whﬁaé% GRS 3I'1=1u§(V‘ta@@téseaér@rsﬁéﬁvﬁw%eé%wslhow ng a
| ow i n-plane variation inh hardness were obtal néd he in-plane variation

(Cv val u@jans vatiticn icelecligal conduetivityiwsrei ebtaingdpl  neoin- plape-vapation
P3012/ 0736%6\, )B%()f fiﬁ(% tﬁsﬁnémc&%omﬁv. y?“‘d @xbﬁrmé% wakugh opfthehia-mhsst ri cal

conductl % "and the I n-plane variation (CV val ue)
of the e|veaat1mécvcvﬁiua):pf \the yhermmwu@tl\m iRaExample 1TiAS 243p.g804 each

show ng q & Y |dhepv§|'[b‘?lo\éua(d\g/b®% 'o'f‘tr?é ?%Wa??bn&@&@‘rtgtlh Exaynpiere Whs ai ned.

The i n-plane vari at her mal Conductivity in Exanple
10 was 221@3/0 t h&hug, jaegess vaa¢rat$rmwmg,\/avéqvuem -pipnehyanatiomen St i vity
in Exarrpl % t he in-plane varlatlon(C\/vaIue) of the

t her mal C?Hé c | i\'tg?/éabtax%gpl e 12 was 2.6% Thus, targets each showing a

1 10wldoBZ pl ane variation in thermal conductivity were obtained. 10 [0067]

[ Tabl e 1ﬁ ble It was confirned by Exanples 10 to 12 that
simlar ?ects can be 15obtained as |long as the anbunt of Mh is within
0.05 to 20 W% Tndubtrial App|icabiflity [|[00§9] The preseBiuik NV emdiaon
provi des|a cop Jermna1g°¢g§e>eoua,l Qs plut teer i|regretsigr ge*iar "8Nd cPrFIto) esucin ¢
qual ity of a f|FEfBlme r«y%”bui"beem nketis) [addi0g( an,.20 [aRRLOPl T a6 anmount
of a Mh ¢l enent to cppper r edlici ng t hg ciaxeph anvewar|icaticon| ofaut joe
sput t eri ngahaspets; Hrpar st ar ot e RveeiTon soexgettentjgffecys of

i mprovi neddenyi ebd ands T hesa el i adi [i tyooflosem cpmdust gp| prodlmt 24whi ch
have madeepreogress in as degeeel ofoor ef | endet ahdl@Int@gri8ti 8h. 19in 24ddi ti on,

t he 49 \ienti on is useful for form ng sem conductor copper-nmanganese-all oy
wiril g having a sel f-diffusion suppression function, capable of effectively
preventing t he ltpamispbenfirnedd thye Ewamiphes fi0oto HE theat ceintilaniefietcés] cap bké f f usi on
of activ

d havi [l f i gration (E
s ot an@b el 351068 PoAN cerr LM RBR OSBRI 756 LAl ME. 1. A

hi gh-purity copper-mnmanganese-all oy sputtering target conprising 0.05 to 20

W 9
5the t ar gRGUNES ARPICADIBAnC vari ation (CV val Ue) Tn M concent ation of 3%
Or  [0069] The present invention provides a copper-manganese alloy sputtering
target and improves the quality of a film formed by sputtering by adding an
20 appropriate amount of a Mn element to copper and reducing the in-plane

variation of the sputtering target. In particular, the invention has excellent
effects of improving the yield and the reliability of semiconductor products which
have made progress in a degree of refinement and integration. In addition, the
invention is useful for forming semiconductor copper-manganese-alloy wiring
25 having a self-diffusion suppression function, capable of effectively preventing
the periphery of the wiring from being contaminated by diffusion of active Cu,
and having excellent, for example, electron migration (EM) resistance and

corrosion resistance.



| ess. 2. The high-purity copper-nmanganese-alloy sputtering target
conprising 0.05 to 20 wt% of WMh and the remai nder being Cu and inevitable
inmpurities 10according to Claim1l, wherein the target has an in-pl ane
variation (CV value) in Vickers hardness of 15% or |ess, I
hi gh- purity copper-nmanganese-al | oy spu??’t ering target cg’%P?’ZP}g&c%‘% to 20
wt % of Mh and the remai nder being Cu and inevitable inpurities 15according
to Claim1l or 2, wherein the target has an in-plane variation (CV value) in
el ectrical conductivity of 3% or ¢iesipis 4. The high-purity
copper - manganese-al l oy sputtering target conprising 0.05 to 20 wt % of M
and the renmai nder being Cu and inevitable inpurities 20according to any one
of d ai 1 toa3mi ' . ' i hevht al ue
'n ther mal conauagr R 8pbgey-KndBhe 8615118 spUteNi el tahpReing Do 2l LE)

to 20 wt% of Mn and the remainder being Cu and inevitable impurities, wherein

5 the target has an in-plane variation (CV value) in Mn concentration of 3% or
less.
2. The high-purity copper-manganese-alloy sputtering target comprising
0.05 to 20 wt% of Mn and the remainder being Cu and inevitable impurities
10 according to Claim 1, wherein the target has an in-plane variation (CV value) in

Vickers hardness of 15% or less.

Sl The high-purity copper-manganese-alloy sputtering target comprising
0.05 to 20 wt% of Mn and the remainder being Cu and inevitable impurities

15 according to Claim 1 or 2, wherein the target has an in-plane variation (CV
value) in electrical conductivity of 3% or less.

4, The high-purity copper-manganese-alloy sputtering target comprising
0.05 to 20 wt% of Mn and the remainder being Cu and inevitable impurities

20 according to any one of Claims 1 to 3, wherein the target has an in-plane
variation (CV value) in thermal conductivity of 5% or less.



