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the interconnection material of a semiconductor device, low-resistivity copper

interconnection (resistivity of roughly 1.7 » Q < cm) has been put into practical application
pursuant to the miniaturization of wiring.

As the current formation process of copper interconnection, after forming a diffusion
barrier layer such as Ta/TaN to the concave portion of a contact hole or wiring groove,
copp.er electroplating is often performed thereto. As the base layer (seed layer) for
performing this electroplating, sputtering deposition is generally performed to copper or
copper alloy.

The even formation of this base layer is important, and, if the base layer
agglomerates, an even film cannot be formed upon forming a copper film with
electroplating. For instance, defects such as voids, hillocks, disconnections and so on may
be formed during the wiring.

Further, even if defects such as a void are not formed, an uneven copper
electrodeposit will be formed at this portion, and a problem will arise in that the
electromigration resistance characteristics will deteriorate.

In order to overcome this problem, it is important to form a stable and even seed
layer during copper eclectroplating, and a sputtering target having superior sputtering

deposition characteristics and being optimum for forming a seed layer will be required
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Disclosure of the Invention

Accordingly, an object of the present invention is to provide a copper alloy
spﬁttering target capable of forming an interconnection material of a semiconductor device,
particularly a stable and even seed layer during electroplating, and superior in sputtering
deposition characteristics. Another object of the present invention is to provide a
manufacturing method of such a target. _ ,

In order to achieve the foregoing objects, as a result of conducting intense study, the
present inventors have discovered that, as a result of adding a suitable amount of metal
elements, it is possible to obtain a copper alloy sputtering target capable of preventing the
generation of defects such as voids, hillocks and disconnections during copper
electroplating, which has low resistivity, which has electromigration resistance and

oxidization resistance characteristics, and which is able to form a stable and even seed layer.
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| ess; 7. A copper alloy sputtering target most suitable for formation of an interconnection
material of a semiconductor device, particularly for formation of a seed layer, wherein said
target contains a total of 0.2 to 5wt% of at least one component selected from Sn, Al and Ti,
the structure of the target does not substantially contain any precipitates, and the resistivity
of the target material is greater than the resistivity of the copper alloy having the same
composition in a thermal equilibrium state;
8. A copper alloy sputtering target according to paragraph 7 above, wherein said target
contains a total of 0.5 to 1wt% of at least one component selected from Sn, Al and Ti;
9. A copper alloy sputtering target according to paragraph 7 or paragraph 8, wherein
the increase in resistivity due to the alloying element is resistivity that is 1.2 times or more
than that of the thermal equilibrium;
10. A copper alloy sputtering target according to any one of paragraphs 1 to 9 above,
‘wherein Na and K are respectively 0.35ppm or less; Fe, Ni, Cr and Ca are respectively 2ppm

or less; U and Th are respectively 1ppb or less, oxygen is Sppm or less, hydrogen is 2ppm
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performing forced cooling thereto during heat treatment.

Best Mode for Carrying Out the Invention
The copper alloy sputtering target of the'present invention contains a 0.4 to 5wt%,
preferably 0.5 to 1wt% of Sn; 0.2 to 5wt%, preferably 0.5 to 1wt% of Al; 0.3 to 5wt%,
- preferably 0.5 to 1wt% of Ti; respectively, or a total of 0.2 to 5wt% of at least one
component selected from Sn, Al and Ti.
When 0.4 to 5wt% of Sn is independently added, resistivity of the target material
will be 2.3  Qcm or more; when 0.2 to Swt% of Al is independently added, resistivity of

the target material will be 2.2 1 Q cm or more, and when 0.3 to 5wt% of Ti is independently

added, resistivity of the target material will be 9 1 2 cm or more. Further, when these are




Al t hough the structure of the copper alloy sputtering target of tthe prexdht
I nvention does not substantially contain any precipitates, when the
foregoing additive amount of alloy exceeds 0.2wm % precipitates will arise
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a major problem.

In light of the above, in order to confirm the existence of precipitates in the target, it
is insufficient to search only the mechanical strength characteristics such as the resistivity
value and hardness of the target surface with the likes of XRD, and it is necessary to also
search the inside of the target with high resolution SEM.

Further, with the copper alloy sputtering target of the present invention, it is
desirable that Na and K are respectively 0.5ppm or less, preferably 0.1ppm or less; Fe, Ni,
Cr and Ca are respectively 2ppm or less, preferably Ippm or less; U and Th are respectively
Ippb or less, oxygen is Sppm or less, hydrogen is 2ppm or less; and unavoidable impurities
excluding alloying additional elements are 50ppm or less. These elements are harmful
components that may diffuse and contaminate the semiconductor device.

It is preferable that the crystal grain size of the target material is 50pum or less, and
the variation in the.average grain size by location is within £20%. The crystal grain size of
the target and variations in the average grain size by location will affect the evenness of the

film thickness.
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the target and variations in the average grain size by location wgl4d Jaffaes
the uniformty of the filmthickness. Mreover, when the variation is
significant in the alloy elenments of the target material, the
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cause thehiarget and vevatinastin dhe mearege gininofize b laratipe grild wéieot theawnifoanity of

parti ul@rl ﬁlétkhe resistivity of the seed |layer, to change, and it is

desir X "F#e variation be within 0.2% Further, orientation of the

crystal w Morabwep, ¥#hkfahe tVagiatiod fiosignificaal id hBe falloin dibmenaststhe tagperal |y,
although it is considered that a randomorientation is favorable, depending

on t haaterighethe Cheraeferisticevalnesfrthe tasged aaterial avill chpangs ansy therefore icavseihe h t he
vari a | n cert. . 2 , rjor

i t oPHPRORECAfn Mah i of ineCinul BPRiL birbhfehS) e FMSUORS oPHBSELET
A, t et ab clanke ldnl)it Is(d26@3bleothat e viriawoh bewithinali2%on peak intensity 1(111)
of the (111) face and the X-ray diffraction peak intensity | (200) of the
(200) f acefyrthep ozicgtatign of thecryHal ikl alosatfseh thedmiformity of (hiechiim thickgedsoy

cont ajNs - ' : . X Lifraction
peak pr%? cerﬁg%ta@mﬂé%lf;ﬁ %?&S?ﬁééd(atﬁ% éﬁﬁ%?@&\%%%&%ﬁ%@%%ﬁ g@ iogrtlﬁegeak

I nt ensypeyofladd2d) elemehh)en §pRHjc Egstal bHeRaorowitheths vaniatibe bempuwitiniang f ace.
And, when the variation in 1(111)/1(200) in,the sputtering face is
FeapettTB et bsaupTa ket AERARER Fovi ot on G wi 11 be
1. 5% or "| eg$ othe’Nfbras, CRRBEthALIGY cithinb &Il MKk AT RH1DWPSN0) O the updyf ormi ty

of the filmthickness can be obtained thereby. Further, dpon manufacturing
t he t difffe¢tjonapenkrintorsifyol(hi Hpfhbndénfazannd then¥any diffraationspeakvintensity kert ai n

degre I C ' he b ent. coolin en, it 1.s i rtant to
s ag d\/\f%oﬁif) f’h p@ (éﬁﬁ)rsﬁﬁ% isr:g -6 %h g\sf’%fh%etﬁg PRipgEng ﬁ"ﬂlecl‘3 tgr%ﬂsdt’ ES‘Q‘SQI(#‘? é}foglucgﬁ%é%s pper
pl at egnd/BNTE NG ERio I(BNY/I(200) BETIRAESa} HiEfr&RdNi egk ehtefGly I 1) @fthoaney ating a
vapor |ayer on the 'surface thereof. This is because if a vapor layer is

f or nefacetand tho &-rayglidftaction park intensitydi RPQaoft thy (deDdlervisa?-8 orfsaarplthes and

Conpar.at,j v nplesy T. r . l.pvent | i W e ' N tajl with
refer éﬁlé%erlﬁgﬁg‘ éinzir’rpwbg%& tﬁ%’ﬁ‘g@gh@éﬂpF(ggl)gi%dbﬁelrneﬁgé ﬂplqlﬁgrtléétf%\%e?g and t he
pr esepdspediiRt wihinSh30%, the filen aoknlSs dthrtat®devibi®d edywill Be at4veorwassds,
various nodifications and ot her enbodi nents based on the technical spirit

cl ai mentl ancopper all@ sputichiagl tatget supsiriodéal uniforrhidy of dbe filmi MNcknedsotande a
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----- ;r;az;t;nent with a certain degree of thickness, in the subsequent cooling step, it is important
to sandwich this with metals having a large thermal capacity such as copper plates
underwater, and to increase the cooling effect without generating a vapor layer on the
surface thereof. This is because if a vapor layer is formed, the cooling effect will

significantly deteriorate.

Examples and Comparative Examples

The present invention is now explained in detail with reference to the Examples.
These Examples are merely illustrative, and the present invention shall in no way be limited
thereby. In other words, various modifications and other embodiments based on the technical
spirit claimed in the claims shall be included in the present invention as a matter of course.
(Example 1-1)

Electrolytic copper (purity of 99.95%) was subject to electrolytic refining in nitric

solution so as to differentiate anodes from cathodes with a diaphragm such that it became a
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thereto, and this was subject to vacuumnelting in order to prepare a high
purity copper alloy ingot (0 | 60x6C containing |I.Oam % of Sn. This ingot

was heated to 4009C and subject to hot forgl ng such that it became O
19N40tpurisupf ABO99%i 3.0ma% eledm denrity oA FHRESAM Was ¢@Gdt}h¢fﬂ° |at1d (tleis ayas 0

265x2Cx Th ft t hi til .t b 360x h | d
ol SHbieHeR VaE P uh TR YE Qe D e eRe a N PeA APPaCBIEeineht (b HRPODang
‘this taﬁﬁnﬁ?!"'@%%dof‘@ th copper plates under water for forced cooling.

Mor eover S was mac I ne processed to obtain a discoid target having a
- diameter dghislihgonehesheard ta 4007 kindsabjelt vt foiagsueh that)it be@stadnl ytic
- copper (purity of 99.95% was subject to electrolytic refining in nitric
sol ut i160x401. Fprther, ditif erasnbéattde tandPes fndmobied hodisit whachma di 2628y m such
that it becane a purlégl of 99,9999% 0.5wm % of Sn fl purity of 99.9999% was

added Theeatter this neastraiied wrill it Bessmec @ i@x@%fc‘ﬁﬂihncﬂlﬂl 1’9 W@ heat dregtment ov aﬁr epar e
~a high purity cop (o] d) .160x6Cx wt % 0

W t hoprBomRemeh gt sPohe forel g i Ui iass SR 0BT e oy
targe wt % of Sn was prepared. (Corrparatlve Exanpl e 1-1)

Usi ngRYahqug%négé g‘lﬁln 1s-as Exanple 1-1, after perform ng heat treatnent at
500 degr eMoonvcr,ltHis)wms miachisie \pasces@d! to bitain a distoich caeget Haeingt hédlameeendi t i ons
were the_sane as nple 1-1. As a result, a copper alloy target

cont aloﬁllh’g“qhemd/ﬂ&“ﬂgﬁsﬁl\%fs BMepared. (Conparative Exanple 1-2) Using the
sane g&g%ﬁé s%])as Exanple 1-2, after perform ng heat treatnent at 500
degr ees f our, this was cooled in a furnace. The other conditions were
t he sane aEledbodytisl eopbel (putidy af PROGIH), wan mbjn@élto alebmgrlytialrgﬁmingcbmtni;'riqi ng

00, 950 1UHA8 e b e B EPa B e GPPSHORFRIAY & Jotrterh sua BRER RAER s o
di ff enghly &f 99, ggmsofsww &fasxh%iﬂﬁ y \¥F 190, 9@99%3%@@1&& Wedietbhakd tilis hasane a
purity of 99.9999% |.Owt % of (purity of 99.9999% was added t heret o,

and t silgestets vasuin mﬁltmgnm/tadmmam Adugnpuity eoppay aﬂingp@goé (& ¥60xh0puri ty
coppegoﬁgln?ggbgw?(gb (fO 160x6Qx) .containing |. ONt % of Al.

With the other conditions being the same as Example 1-1, a copper alloy target
containing 0.5wt% of Sn was prepared.

(Comparative Example 1-1)

Using the same materials as Example 1-1, after performing heat treatment at 500
degrees for 1 hour, this was cooled in a furnace. The other conditions were the same as
Example 1-1. As a result, a copper alloy target containing 1.0wt% of Sn was prepared.
(Compafativc Example 1-2)

Using the same materials as Example 1-2, after performing heat treatment at 500
degrees for 1 hour, this was cooled in a furpace. The other conditions were the same as
Example 1-2. As a result, a copper alloy target containing 0.5wt% of Sn was prepared.
(Example 2-1)

Electrolytic copper (purity of 99.95%) was subject to electrolytic refining in nitric
solution so as to differentiate anodes from cathodes with a diaphragm such that it became a
purity of 99.9999%. 1.0wt% of Al (purity of 99.9999%) was added thereto, and this was
subject to vacuum. melting in order to prepare a high purity copper alloy ingot ( $ 160x60t)

containing 1.0wt% of Al
This ingot was heated to 400°C and subject to hot forging such that it became ¢



This ingot was heated to 4001C and subject to hot forging such tha 4 UL 2005
becane 0 2 4 JUL 2006 8 19W0Ot. Further, this was heated to 400' C and
rolled until it becanme 265x2Qt. Thereafter, this was rolled until it
“becanme 0 360xIQx with cold rolling, Beat treatment was performed thereto
at 500190x#ot Farthaythis mmdatﬁdgowa@%s andwlltzidedhtihittbecaoppe265x2Mt es under

water for forced cooling. Mreover, this was nmachine processed to obtain a
di scoi d t arkhsreafiayi this avagi ebsd eyntdf it1Bcamen &s36ibd Ok with kb gellise, hesh
(Exampl e 2-2) Electrolytic co (purity of ,99.95% S.subject to

el ect rtEA{RIR waéfﬂcrfpﬁgﬂY HeFatd Al S00°C ofi wr,sﬂ&déglstwscﬁa%@@ﬁﬁ? Wi OB des
from cat.h ] | r u L ; C . rit f 999%
0. Sur ISP Aoy forapRBY’ 8Ty Filedo Ve ol RCRIR: pRieloct B o 2000

t o vaaiisosid@idet Agvihda distedtert of 13rig¢ElRE @ndia khignepsisf ITymcopper al | oy ingot (0

| 60x6Qt) containing 0.5w% of Al. Wth the other conditions being the sane
as Exa(ﬁiSFIBPlZ-zl?) a copper alloy target containing 0.5w % of Al was
prepared. ¢ % | 1E§|HH %ﬁ;, lfblﬂﬁz' | aks: | e
2-1, after éggr ot?né%oé)%ﬁe t#g)g?r’;?r?t at%g%o ézgrm;eé’gg OIE: r?ibﬁlgg?nﬁ%(tﬁ?g was
cool edolutioa sbus tadi#ferchitimteotrivales fromdiathodns wishraedibpleagiarsach shat fixdsemhea2- 1. As

(compeity e SEOBRmCL sy SL AT piite o o8L9%are ot g thork B 303 934 o
P nacaoio Q% Bbplh SRR Slder Wbre SRR by ot i By LGB {7

coppercoftaiifivg 0 3wgBtofant ai ning 0. 5wt % of Al was prepared. (Exanple 3-1)
El ectrol yti_c, cogper (purity of 99.95% was subject_to electrolytic refining
innitric Wik the gthes sopditiops feingethe pmst s Brastrls 3-1om ©@rpaoaliey Wigth a

di aphr t el purity of 99.9999% 1.OMm % of Ti (purity
of 99.%8@%%ﬂ£%g@c%éﬂv?ﬁgﬁg%a@d'and this was subject to vacuumnelting in
or der (Compampize Example@ql)purity copper alloy ingot (0 160x6Qx) containing
1. Om % of Ti .. i s ingot was heated tq 400 C and subject to hot f i ng
such that  sitge heosams matstiRInces CRIMRlfcy | S SeHaEHEARE (It M 1ol | ed
unt i | debreBEFGTE hﬁu@@%?\gs- cqol i & ihBhee. [THeSothBS crditiil Wak! the lskmPggane O
360xI O "with cold rolling, heat treatnment was perfornmed thereto at 5001C

for 1 Bxemple 24dAs hirssultas ceppedwllehtzehcottainogpedwh af éd wasgespared.
~ (Comparative Example 2-2)

Using the same materials as Example 2-2, after performing heat treatment at 500
degrees for 1 hour, this was cooled in a furnace. The other conditions were the same as
~ Example 2-2. As a result, a copper alloy target containing 0.5wt% of Al was prepared.
(Example 3-1)
Electrolytic copper (purity of 99.95%) was subject to electrolytic refining in nitric
solution so as to differentiate anodes from cathodes with a diaphragm such that it became a
purity of 99.9999%. 1.0wt% of Ti (purity of 99.9999%) was added thereto, and this was

subject to vacuum melting in order to prepare a high purity copper alloy iﬁgot (¢ 160x60t)
containing 1.0wt% of Ti.

This ingot was heated to 400C and subject to hot forging such that it became ¢
190x40t. Further, this was heated to 400°C and rolled until it became ¢ 265x%20t.
Thereafter, this was rolled until it became ¢ 360x10t with cold rolling, heat treatment was
performed thereto at 500°C for 1 hour, and this was sandwiched with copper plates under

water for forced cooling.




water for forced cooling. 2 4.JUL 2001 9 Mreover, this was nmachipa JuL 2008
processed to obtain a discoid target having a dianeter of 13 inches and a
t hi ckness of 7mm (Exanple 3-2) Electrolytic copper (purity of 99.95% was
subject to electrolytic refining in fitric solution so as to differentiate
anodes froMerbhagtds wias mazhilicgpdecagh te wbknib hatisddid kegartaving pdianteyerof

99. 9999%, .0..5wt % of, . Ti u of 99.9999% was added thereto, and this was
subj e@?{?d %ﬁﬁ HBF‘E'}"%{; ﬁuﬂ"%’rder to prepare a high purity copper alloy

i ngot (ESMRME)3-2)containing 0.5wt % of Ti. Wth the other conditions being the
sane as Exanpl e 3-1, a copper alloy target containing 0.5w % of Ti was

prepared. Elntedytin ¢WE£@AT1§Y of §9.95%) wasi sugjachéo skawolytic eefizihg imsitExanpl e
nent ..at 500 d rees f or

3-1, f It th

ool eolFon3F b B8 HeftRenl R ero PO IR Heytie Wil ARG g s, it Bllehhe og 1" as
a resuyutity af 99.0p99%a0I5ex9% af me(puﬁ@ﬁbﬂgg@ggsv%) Qs %datd Tﬁer&@S alﬂu aRarad.-
(Corrparatlve Exanpl e 3- 2) Usi ng the sane nmaterials as arrp e 3-2, after

per f osuhjngt theacuum extliienin ede5OPrepheg a digh lblmtyroppmra,lloyhng)t\(/dlslﬁmémed in a
furnace. The é)t her condltlons were the sane as Exanple 3-2. As a result, a
coppe FORNRE 9-ar§étofddnt ai ni ng 0. 5wt % of Ti was prepared. (Eval uation

Resul ts of vipRRRY Bthel chndifions et chhccgﬁ'ﬂﬂérafitﬁby Exgﬁéwl Q%o%pé]r ﬁlg)ygfag%% Wth

respect to the targets prepared Fn foregoi ng Exanpl €s 1
Oorrpalcamthinénﬁ&éwp%eﬁﬂ%spmp@mﬂ measur enent, observation, research and so

on regardin ivity (it cm, preci pitates, crystal grain size,
vari agéglﬁparggy%gg%ge Voids, hillocks and di sconnect i ons were conduct ed.

The resul t gsagethehame infteFial & Hxanfplé Bhﬁraftefr fiﬁrfoﬁﬂ VifdaB tre@®itnt it b0
inmpurities of the targets are shown in Tab : tg the crystal grain

si ze weareesmfarul howwl this twist mlwemhwlroﬂces é”chteucdhcrpcmdmnbembre ithe Ja18¢ WO501,
and the variati S ca ul at adi al | a Qi n s (center,
and - BSplBle B R0 YOG upeR R st & St REPTE Bl TEvfogPaBeof “the

tar ge(Coﬁ{pﬁreﬁVceExamﬁles E)XI stence of precipitates was searched with high
resolution SEM The resistivity was cal cul ated by nmeasuring 17 points,
respect i vel§ing Wetweulaa@rwlfsa?@eﬁxampé%ér2 fafiee psHaTmingdicat fragtmedt at AR0 t ar get

Wi th hhgefOR-1 R680 MRS Wil LRtk | E‘?ﬁfrﬂéd&g ;[?lg%tﬁ:éyl SnifHoRs nl-: %]tlé gzﬁnc as

eval uation, after depositing a Gsl on DAarrier I’ ng groove
Examplc 3-2. As a result, a copper alloy target containing 0.5wt% of Ti was prepared

(Evaluation Results of Examples 1-1 to 3-2 and Comparative Examples 1-1 to 3-2)]

‘With respect fo the targets prcpared in foregoing Examples 1-1 to 3-2 and
Comparative Examples 1-1 to 3-2, measurement, observation, research and so on regarding
the resistivity (&  * cm), precipitates, crystal grain size, variation, existence of voids,
hillocks and disconnections were conducted. The results are shown in Table 1. Further, the
analysis results of impurities of the targets are shown in Table 2.

Further, the crystal grain size was calculated with the method of section prescribed
in JIS HO501, and the variation was calculated by radially measuring 17 points (center, and
8 points of 1/2R and 8 points of R) of the sputtering face of the target. Moreover, the
existence of precipitates was Scarched with high resolution SEM. |

The resistivity was calculated by measuring 17 points, respectively, in the upper face,
lower face and middle face of the target with the four-terminal method. Regarding the EM

 characteristics evaluation, after depositing a Ta/TaN diffusion barrier to a wiring groove
having a wiring width of 0.2um and depth of 0.8um, a copper alloy seed film of 500A

(deposition film thickness on a flat substrate) was formed on each of the various targets



having a wiring width of 0.2,um and depth of 0.8,um a copper all @y Sk 2008
filmof 506A (deposition filmthickness on a flat substrate) was formed on
each of the various targets ---------- 2 4 JUL 2= 10 described above.
Thereafter, w th copper containing pthphor us as the anode, a copper film
was erfsseribad alove Fhrecakien svitlponper sentripggiosphoguseasctis anbdd, mcappetrffﬂmupper

part d t The eafter, anne I|n per f or med:
Bt 40008 chBERdet \g{;&&s‘tﬂc g‘“%ﬁé‘\“& m&ﬁ‘??eﬂ’é FEGTSN o1l & Gbrihe P erﬁéﬁft‘yasof 1012
/ anpergmeRsd mlth@eMpm%hedWrﬁérEl&té?eatnneélﬂlr \Jas%&'forﬁx@dg #e5ct i zﬁP fxe the
exi stence of voids and hillocks in the w el ec romgrati a(SEI\/p

char a(attlanspi‘tcm; urentr hadving a tchﬁeﬂtaimat)&éﬂM?/bﬁm@a&owas)ﬁpﬁlfw t- tﬁ@wlﬁiﬁg h&action
peak i nt é (1%1r) of the ﬁlll face and the X-ray diffraction peak
i nt enJP{ D 40)0Tdr 10 Q03es¥h g gxistapRs @f vaids raad phillasks: én mherwiriag 251 and

Exarrplcq;cclmﬁngﬁughgm)lcﬁar{ plllﬁlcg the ratio of 1(111)/1(200) corresponding
to Exanple 2-1 le 2-2 1s shown in Table 4, and the ratio of

1(111) /7 1( zdﬁl)rth@nrthemmnlﬂlﬁglltzﬁm]zmﬁﬂm KsradeiIffIacmbrEpwmine:nSrt)? I{131s60M8 in
Tabl t filmthick t andar d
oo (PR B B B ol AT S0 oh bl e o

peak icotresiinty tolEXaRple A0 AREELAhpN:t r hn Table
6. Herce flﬁjél vari ati 0?1 of 1(111 %(l%%i%ﬂlgﬁﬁtuhgh@%lﬂ 'Pgﬂlaﬁg °F3@2m&%b9an

" Wi t hi gofrgspanding to Emmalﬁl%-énan xypoplat -2 eis Bhawpl msTdbld 4, and- the antio alf SO
shown {i 2-3 an -4 are r g n. whi ch final
neat (EITRED' (ifespbH AR opRumpRh T SnbSrhfvE Sinapren . a5y 3.5

and 3iekpactivetmses where the heat treatnent tenperature was set to 750'C
for 1 hour. 2 4 JUL 2006 Table | z M zz zz z ZNZZ z z z z wp .-~Z4Z4 7 2z
zow 4 PQ Weyeovercthe influgnem (film thickness standard deviation o (%)) of the ratio

I(111)/1(200) with the X-ray diffraction peak intensity I(200) on the film thickness
distribution is shown in Table 6. Here, the variation of I(111)/1(200) in the sputtering face

was all within +30%.

As a comparison, Comparative Examples 1-1 to 3-4 are also shown. Comparative
Examples 2-3 and 2-4 are targets in which the final heat treatment was not performed, and
Comparativé Examples 1-3, 1-4, 3-3 and 3-4 are cases where the heat treatment temperature

was set to 750C for 1 hour.
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Film Thickness 1.5 1.1 1.7 1.9 standard deviation a M Cu-A Exaip} elU2-2005
Exanpl e .2-2 Conparative Conparative Exanple 2-3 Exanple 2-4 (111)/(200)
2.64 2.25 1.73 1.21 FilmThickness 1,3 1.4 1.8 2.6 standard deviation 0 M
| CUTi Exanmple 3-1 Exanple 3-2 Conjb%r ative Conparative Exanple 3-3
Exanple 3-4 (111)/(200) 1.65 1.51 2.74 3.46 FilmThickness 1.2 1 1.8 2.3
standard deviation a 2 4 JUL 2006 ¥/ %s clear from Table 1, regarding

"Exanples 1-1 to 3-2, precipitates 18. not observed, the crystal grain
size was within the range of 50 9 m the variation was mnor, voids and
hillocks did not exist _and there were no disconnections. Contrarily,

regan §itmf Conpar ati ve Hxampiedsl 1]1 Ewpmplel-2py ecCpnpaetixe wer Gomppmgiveed, the
crystlal grain size ehlarged, thelvariation was ant , nd

hill acks existed, and _there were disconnecti ongk %éeigesul?%la%\xgélg

i nf eri(lclrl)/(ZQO):orrpari spn to Exahf ¢s 1-1 tol&7 2. Furtheéx3s as showhsén|Tabl es
3 t o G when i py-—-contarEd A —the ti H it (208)y——ofthe{ X-ray
di'ffr—ggiﬂi on pg{gﬁkﬁéﬁ% ENsity I(]l'lfl of the 2 11) face anl' the X—ra%fb

di f f naeedagh qezikion vt ensity 1 (200) of the (200) face was 2.2 or nore|in the
sputtering face, anfl, when the alloy contained Sn and/or| Ti, the rafio
1(111 /Jh(ZOO) of the] X-ray diffraction peak jintensity 1(j111) of the|(111)
face and the X-ray diffraction peak intensity 1 (200) of the (200) face

was 2.2 or less in the sputtering face, the filmthickness standard
devi aCPed a was 1. 5p &xampled-1 ahd Braswir? 4 | 6ympamtiveer|i ngotmragiee havi ng

supenior evenness in|film thickpess was obtagin r@lﬂaei by jly, in
Conparative Exanplesi 1-3, 1-4, 243 2-4, 3-3 a%g -4 §a ex%g@ge?i. % 1 N

al | ¢ES®¥208nd resulfed in i @tér{or evennd@s.| Accordi agBy|, it islavi fent

t hat [Ell8 COPPFhicRiasDY SPUtteniggtarget —of jtte pr esentz 26
standard deviation O
(%)
Cu-Ti Example 3-1 Example 3-2 Comparative Comparative
Example 3-3 Example 3-4
(111)/(200) 1.65 1.51 2.74 3.46
Film Thickness 1.2 1 1.8 23

standard deviation ¢

(%)




i nvention possesses favorable characteristics. Effect of the InvéhéiBH ?ﬂﬁ%
copper alloy sputtering target of the present invention yields superior

ef fects in that it is capable of pr zenti ng the generation of defects such
as voids, I ks and__ di sconnectio during copper electroplating, it has
| ow resi stl Fi}'ar from g Labde dot fegtigaExemples ebil stoadcd predipdiniesi werei wt

A S 5, 0 i BB OO R T

t ar ge'[vomsatndf’ﬂ‘}l'[dc‘kb kgt ﬁdlrcxfst)raﬂﬁttﬂc‘?@vv@fe Mlkfﬂﬁtﬁfﬂ&%@em fon material of a
sem conduct or devi ce, cgartl cularly for formation of a seed |ayer, wherein

sai d targéionéi@ﬁtyarmr nglqom}‘avattﬁ/@(ﬁxaﬁp]estlhbtcsﬁmqammlﬁtanés whre dbagrged, does
not suyps t .cont.ai n recipitates, the resistivity of the target
at er 155 9l Bl i BBl R waltifioPes Qi oifs S SbupckSpaind 0  ay

di ffrakdré m:d)aa&mnettﬁml Te tetltslddre fl ihfdfiof | aaa i r
diffraction peak intensi ti/ (200r)e of1 thg " pa gggt(?ggghggﬂ(l tgéés in the
sputt@rl ng face, and the variation in |I(l 11)/1(200) in the sputterl ng

face isre I ] A copper all oy sputter] tar

accor di ng tﬁgﬂﬁ%lj s %/Lh()%vétg{rlgllﬂ %\b:f%a(?d?(t & g%%% glhe[ ﬁtlu% ?P‘gam?‘g g‘% @Sn 3. A
coppe n(1a1)/m20tgmftthew nag dlﬁﬂr@%n pesK indefisital181F Of tHeQU1TBY fa00 aﬁcﬁ X ray
interconnection. material_ of a sem conductor ‘device, particularly

f or matfgACtHM Bﬁﬂgéét?nﬁlé)yér(zﬁwrﬂéﬁ (Z00xifage wasr yator qoreanribe Gplztet'mgﬁtm% of Al,
the SEﬁ&‘C&ft’crnethQ llB?%oﬂl% n%@tSndz%%?o tnﬁt thE 48§ ?(ﬁ%&?féﬁ(?@lo%r}éa;&?% C{HGCE?H or

preci p|tates esistivit targe

mor e, pc&i@ntmtsltp I(llll)l dt)thd.(]ﬁ(bﬁ)face afid tl'h:eX-Xay’ aiffralitfonrpak inenQAK200% §MAK t Y
1(111@@5 t he 1%) face and the X-ray diffraction peak intensity 1 (200)
of t hEPYDdese Vate-4 or ks inthenpugiering fase, Hisulilne thiskness sanderdddavistionar i at i on

in h uter| face | respectively within 30% 4. A
copper Y ]%‘{/]“s'égg% eaP?ng (?p B e @10%153%&51“1563{%§@P‘é‘i" S§p°’§}\ﬂ’fe¥ WRess At il get
cont athickn@ssdwad ebthined %e@ébyAConfianlf\ i CoRfaraiveWxagiPiéd B3I NG bay gef spst

sui t abl e for formation of "an interconnection material of a sém éonductor

devi cend 34y t§ é’éﬂeaﬂft(%ﬂ 5%rmfadirqmtsl o wsultedge énfetionyerennesser ei n sai d  target

contains 0,3 tg kM I g@f }lructure f the target does not

subst ant i af'F$PTEBED; a|1$1 1%1&"/1 °Bt Lt g spRRer *’cl PRIteEing fagget Of thpepresspiget
mat er indkntich FosesSscaverabRRhEraclelidsatio | (1 11)/1(200) of the X-ray
diffraction peak intensity 1(111) of the (111) face and the X-ray

di ffracti on peak
Effect of the Invention

The copper alloy sputtering target of the present invention yields superior effects in
that it is capable of preventing the generation of defects such as voids, hillocks and
disconnections during copper electroplating, it has low resistivity, it has electromigration
resistance and oxidization resistance characteristics, and it is able to form a stable and even

seed layer.




intensity 1 (200) of the (200) face is 2.2 or less in the sputtegig}ngmffm,
and the variation in 1(l 11)/1(200) in the sputtering face is respectively
within 30% 6. A copper alloy sputterl'%ng target according to claimb5,
wherein said target contains 0.5 to 1l wt%of Ti. 7. A copper alloy
sputtering target nost suitable for_ formation of an interconnection

mat eri al of a sem conductor devi ce,LﬁQ\’[tSi cularly for formation of a seed

| ayer, wherein said target contains a total of 0.2 to 5w % of at |east one
conponent selected fromSn, Al and Ti, the structure of the target does
not subst antAl edppgr eldopt sputtesing tprzecinoit sititmble fondotringtionesf &t intéreynrebtidn 4 JUL

2005 19 the.,t t terial, | t t th i stivit f the,
a1 T oy TSI e iandooigh HPties el Ao HamMondt FoeBrFn wheel, Shon t he
al | oy t&gaticahtamsM.4 tol @4 8f S8 P}-J): btfrddrdré b€ gﬁqarl]rgepéoefs 'ﬁ@ta &&fb&@ﬂmﬁjﬁ donifh E‘%n peak

intensity I(l 11) of the (I ace and the X-ray diffracti'on pea
i nt enpracipitptes2ihe yesidtivithof (1R0@)gef sateriabis2.P 1 2 cooorendrn, thb eatyyit 1946260) f ace,

d, h ) . [ .S d/ Ti, th tio 1(111)/1(200 f th
1 S i s B 0 B L Mo
1A el RO ok 99 ol gk A oo et L

i s reddébyi(2A)yn theisphiteringse B respectvppewitnlidp%sput t eri ng target accordi ng
to.clgim?7, wherein said target contains a, .total of 0.5 to |w% of at

1 east Tone. cOnBhE R 8p i Bl s 8k to S, Shsteinn id e ity 0.

sputt e 1WA, bagget according to claim7 or claim8, wherein the increase in

resistivity due to the alloying elenent is resistivity that is 1.2 tinmes or

nore Bhan t Ratopper el spuitering |targefuimostbyuitable 00 formatioppdiranalntaryorswdiarer i ng

targe rdi s .0f _cl.al l.tQ 9. wherein and K are.

respec a?e?/“e%?;?gé‘ gg%%c%ngﬁ%?lgé'g\?g%g : ﬁuﬁl&fogg%x@ogrog arseeggNZﬂef’v‘gﬁ‘?elﬁpsﬁm or

| ess; tdgardntaibi 0 © JvasPeCAl, Ued strdchipd oDthelt@E6t doRX MG bEENRIRBoRlaid 855,
hydrogen i s 2ppmor |ess; and unavoidable inpurities excluding alloying
addi t PEsHNtaEs dhe Asistigie of Bppaigst matesiel is £12 1 A enpp erorgl thoyatiod(t 1l #12A¢) t ar get

07" Bh Mok b maten Hept e g weTELT R 9 e Ke-ByHifrachiab psak) and
Th ar eutéREPIqROM)Ed Hiht REID) Fhcd BSE2 oPIUFEM iR SRRBQY fc8Smd MY VARG inS 2PPM

or less; and unavoidablé inpurities echqding al lI'oyi ng additional elenents
are | HOBDAHHIO) ineths sputtering faesip egspedtively withint8P¥ng t arget according to any

one o6, 1 Kbl 45t 0 et 5-o Bl F B P b b5 e o,
| ocat taoIwi% ofil.hi n 20%
5. A copper alloy sputtering target most suitable for formation of an interconnection
material of a semiconductor device, particularly for formation of a seed layer, wherein said
target contains 0.3 to Swt% of Ti, the structure of the target does not substantially contain any
precipitates, the resistivity of the target material is 9 4 Q cm or more, the ratio I (111)/1(200)
of the X-ray diffraction peak intensity I(111) of the (111) face and the X-ray diffraction peak
intensity 1 (200) of the (200) face is 2.2 or less in the sputtering face, and the variation in
I(111)/1(200) in the sputtering face is respectively within £30%.
6. A copper alloy sputtering target according to claim 5, wherein said target contains 0.5
to 1wt% of Ti.
7. A copper alloy sputtering target most suitable for formation of an interconnection
material of a semiconductor device, particularly for formation of a seed layer, wherein said
target contains a total of 0.2 to Swt% of at least one component selected from Sn, Al and Ti,

the structure of the target does not substantially contain any precipitates, and the resistivity of




13. A copper alloy sputtering target according to any one of cl aizg Q t?ﬁ"
12, wherein the wvariation in the alloying elenment of the target tJ L Q"
is within 0.2% 14. A nmanufacturing ﬂ%t hod of a copper alloy sputtering
target according to any one of clai to 13, conprising the steps of
performng hot forging and/or hot rolling to a high Burlty copper all oy
i ngot thsptaagseratsyial, it Eapteretbennge fesistivisr ofdhe otombeg adey davisil thegsanier et o;

dt 1
o G OBEBLEGT it A Rl ndi ?@8%@% il WIIRE YRICH 19200
ABSTRACHhe Xérra:pmw&actmhlpayk amensntgrl(ng) bAfgal 1 Ijfate gui tha b{-eayf mffmfoaomleam ? of
1 evi ce, artl cuj ar or
o it GO B! Bla B2 chrms s hssreisend o sk etroscn Mo ©. 4
to Swdaesths SR.andd 16 NBe SdtloUR1 Hr)ﬁzg@ ) BP&etﬁ&aﬁ&fQQ&%n bk uﬁaﬁﬁgg\gmﬁ{)f y

contai n any precipitates, and resistivity o e’‘tar ria
a Q cthe (cbll)rfweeand‘lthw X-mrd@mmamaksnibwtydt(%@n) aﬁtha@mhfeeaml‘mectasmm
mat er | aI o nm con tor devi cul uni form seed | ayer
T IR bkt Sisc PREHE Watlpf@’ LRTEDOC R spuflers FRE T Eeerval
deposiithan-shar act eri stlcs A nmethod for manufacturing such a target is

al so _discl osed. ) ) ) o ]
A copper alloy sputtering target according to claim 7, wherein said target contains a

total of 0.5 to 1wt% of at least one component selected from Sn, Al and Ti.

9. A copper alloy sputtering target according to claim 7 or claim 8, wherein the increase
in resistivity due to the alloying element is resistivity that is 1.2 times or more than that of the
thermal equilibrium.

10. A copper alloy sputtering target according to any one of claims 1 to 9, wherein Na
and K are respectively 0.5ppm or less; Fe, Ni, Cr and Ca are respectively 2ppm or less; U and
Th are respectively lppb or less, oxygen is Sppm or less, hydrogen is 2ppm or less; and
unavoidable impurities excluding alloying additional elements are 50ppm or less.

1. A copper alloy sputtering target according to any one of claims 1 to 9, wherein Na
and K are respectively 0.1ppm or less; Fe, Ni, Cr and Ca are respectively 1ppm or less; U and
Th are respectively lppb or less, oxygen is Sppm or less, hydrogen is 2ppm or less; and
unavoidable impurities excluding alloying additional elements are 10ppm or less.

12. A copper alloy sputtering target according to any one of claims 1 to 11, wherein the
.crystal grain size of the target material is 50pum or less, and the variation in the average grain
size by location is within £20%.

13. A copper alloy sputtering target according to any one of claims 1 to 12, wherein the
variation in the alloying element of the target material is within 0.2%.

14. A manufacturing method of a copper alloy sputtering target according to any one of
claims 1 to 13, comprising the steps of performing hot forging and/or hot rolling to a high
purity coppér alloy ingot obtained by vacuum melting; further performing cold rolling thereto;
and thereafter sandwiching this with copper plates underwater and performing forced cooling

thereto during heat treatment.

is 2.2






