1 DESCRI PTI ON COPPER ALLOY SPUTTERI NG TARGET AND MANUFACTURI NG METHOD OF
SAI D" TARGET BACKGROUND OF THE | NVENTI ON Technical Field The pr2sedii 2008
invention pertains to a copper alloy sputtering target capable of formng
an interconnection material of a se conduct or device, particularly a

stabl e and even seed | ayer dur: gcﬁggc%hgplatlng, and superior in
sputtering deposition character present invention also pertains

to the manufacturing nethod of such a target. Background Art
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m niaturization of wiring. As the current formation process of copper
interconnection, after formng a diffusion barrier layer such as Ta/TaN to
the concave portion of %A@&ﬁngUN%QEHﬂE\WVWI@N)ove copper

el ectroplating is often perforned thereto. As the base |ayer (seed |ayer)
for performng this electroplating, sputtering deposition is generally

per f oTedaidabFizbpper or copper alloy. The even formation of this base |ayer
is |rrportant and, .if the base | ayer | omer at es, an even_ film cannot be
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during the wring. Furt even | fects uch as’"a vold are not ftorned,
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problem arise.in that th el ectrom gratjon resistance characteristics
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forma stabl e and even seed layer during copper electroplating, and a

sputtering target having superior sputtering deposition characteristics
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Conventionally, although Al (resistivity of roughly 3.1 1 Q + cm) has been used as
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




therefor. Heretofore, as the copper interconnection material, aa)tohbszﬂﬁﬁ

has been nade of adding certain elenents to copper so as to inprove the

el ectrom gration (EM resistance characteristics, corrosion resistance,

bond strength, and so on. For exanpl®, Japanese Patent Laid-Open
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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.




4 JUL 2006 3 Based on the foregoing discovery, the present invdhgidi 2005
provides: 1. A copper alloy sputtering target nost suitable for formation
of an interconnection nmaterial of a _sem conductor device, particularly for
formati on of a seed |ayer, wherein sd d target contains 0.4 to 5w % of Sn,
t he struct iBascdbn thecforegoing diskmwsrynthte predsst iamentn provides:ai n - any
precipitates, and e resistivity of the target mat.erial is 2.3 a cm or
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sputtering target nost suitable for formation of an interconnection
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| ayer, wherein said, .target .contains 0.2 to 9 Al, the structure of
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cont aicoatadns0.b oo 1wt ®obBnAl ; 5. A copper alloy sputtering target nost
suitable for formatjon of an interconnect, ogmi %t er.i al .of .a sem ccgnduct or

devi c&: par2i®aPHrlipyssppteingiarged et syitale Bation of 2B, IRteIeqngection, get
cont aipgeq 1]30ftaoseﬂ%q‘}{ed@&oifhevitcaepﬁm&w& 6fmdiid8 Jrareed 1AL swik@din said

substantrally contain any precipitatés, and the resistivity of the target
mat er itaiged sofains 0Q tomvafe abAd, the strncturspefethe sargesydospupt ewlistrgtinly gentain

accordi ng tqQ paragraph 5 .above, wherein said.t contains 0.5 to Iw%
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5wt % @bnsiind @86 1wt of Abponent sel ected from Sn, Al and Ti, the structure

of the target does 1not subst anti al Ig cont.ai ap pr.eci pitates, and. the
esi SO vi t yA OPPRTTopspEBering Fasksl andst Sufiede fer Rmation AE ap dBiesampPLiphor ¢ he
gOppermﬁlslliﬂyof{?%'nﬁgoﬁdﬁl@to? AB%ice, GRAMRQTArtY R fhratioh ¥ aREd E¢L, lwirdidRaiat at e;

A copper alloy sputtering target according to paragraph'7 above, wherein
sai d ttanggetontzion O tesSwt% of dl, thé s@uaurecofithe dargét dees nebsubstemtially apdaiont
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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 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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10. A copper alloy sputtering target according to any one of par ayyaphs?20s
to 9 above, wherein Na and K are respectively 0.5ppmor less; Fe, N, O
and Ca are respectively 2ppm or less; Uand Th are respectively 1lppb or

| ess, oxygen is 5pprn or |ess, hydrogl nis 2ppm2 4 JUL 2M5 4 less; 11. A
copper alloy sputtering target according to any one of paragraphs 1 to 9
aboveleSS,Merei n Na and K are respectively O.1lppmor less; Fe, Ni, O and Ca
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par agieghs 1 to 12 above, wherein the variation in the all oying el ement of
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intensity I (Il 11) the (I 11) face and the X-ray diffracti on peak

|ntenqur%qgl@m;ebwrlos:hfem(@owhmf:ta@% is 2.2 or nore in the sputtering face,

and, en th Ti 1,3( of the
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di f fr agleteirtheoakiation ﬁfﬁlbrauoﬁmg%&@ﬁembfthetal(gBOﬁhtehabmthﬁl ®R2%;or less in the
sputterl ng face, and the variation in Igl 11)/1(200) in t he sputtering

face 14 redperipryaligy sputisring serget ansarding tnamyAne aEparerghmbindd ®OVE copper
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conprising 't he st eps per m ng hot forging and
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sput tering tar get of the pr esent 1 nvention contalns
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15. A manufacturing method of a copper alloy sputtering target according to any one of
- paragraphs 1 to 14 above, comprising the steps of performing hot forging and/or hot rolling
to a high purity copper 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.

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




conmponent selected fromSn, Al and Ti. Wen 0.4 to 5wt% of Sn is 9 Syt 2006

I ndependent|y added, resistivity of the target material wll be 2.3,u Qcm .

or nore; when 0.2 to 5w % of Al is independently added, resistivity of the

~target material will be 2.2 g Qcmor. nore, and when 0.3 to 5w% of Ti is

i ndependently added, resistivity of >t he target material will be 9 g Qcm
or nomexedrandiddded, resigtivitydghe target enjterial 260 de 2932 x e crarmgt naerdethese exiydtel vi ty
of the t e erjal wl e 2.2 1L Qcmor re. These may_ be suitably
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target of the present invention does not substantially Contain any
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precipitates,wi/d | _arise durjng the.nmpufactur rocess he target. Wen
b ot BreBtEE2Biosp Fintfies Will At AGTR BB PEREES o he MEg ancr at e
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t hese D fOr ' te: . . (mddl of the target
separ %"%1 edg I’V@#]-l’lhg E@gﬁeﬁg@g 1'32%% Eﬁg{cgﬁ%@?&tﬁﬁgwf z(i"m;l got%mg% rface. Therefore,
pr obl ens chup&tichiyr, it Bas Pédoatecsvidan uhatrthéseduedipiated ard forinedlin ocataf
sputter] ut froma stage in which the erosion of the_ target caused by
sputt @m geﬁ ﬁgghe tﬁ%bﬁe@é’éf'é‘ﬂfgff”@ the swrfacs; andyerjmear the fargetiwfager ds,
preci pitat C ) : ol | ' 1oyt
ot tor i ng oo R YofSpd ey pRBlpH s e DL H A BB, | o1
m dwasputieringgbwstpfroines istage iAsviachehe erosafn ob thestrges icaveedsbic putteeingrhgsor t i ons
of the seed f{lm nerate u&ev&g electric .fields, t%ﬁ]co er %Iaikng film
st r ucPOEESHEY 1o HEEGHE daEegett AT MORTh STt SR PP Bt BETER PREKISt ance
char agdiihy Shixed Witd [thdepaftbMAtRm, WY alle its @BVIRuS! ¥ndtBhRer @bk fildl t hough
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st ageeompasitéon midveayrdyring spréeingn I n |ight of the above, in order to
confirmthe_existen of precipikates in the target, .i s insufficient to
search onl 0° dnatugofieiist SEE SRR Pabichh bEHRE et flim &deldiE theriss vy
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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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Cr and Ca are respectively 2ppmor |less, preferably Ippmor |ess; 2U aud 200
are respectively | ppb or less, oxygen is 5ppmor |ess, hydrogen is 2ppm

or | ess; and unavoidable inmpurities _excluding aIonlng addi tional el enents
are 50ppn1or | ess. These el ements ar& harnf ul onents that may diffuse
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grain Sléf f.the target material is 50~Lm or Iess and the variation in
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subseembntcoppel albey spferingttaigst supsoiot amuniformisyaedwhe Hilinhihscknesshcameheal s
havi ngbtamegtlge?el; hermal capacity such as copper plates
Further, upon manufacturing the target, after performing homogenization heat
treatment 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




underwater, and to increase the cooling effect without generating g MApHKS
| ayer on the surface thereof. This is because if a vapor l|layer is forned,
the cooling effect will significantly deteriorate. Exanples and

Conmparative ExanBI es The present i nvéntion i s now explained in detail with

r ef er ooty 0H99.089%%amPveD. of S Epuit ol A9 W9 9%r) evarerdded thereigs apdithisavasand t he
present . invention shgl.l in no way be lim.ted. thereb I.n ot S,
Dar odublsfipriacain gud ing i AR Rinoen ek Bt sbRbHiordRed (bl adiBO0S: 1
claimed.d.n: i hall be included in the present invention as a
nattg?ggﬂtaﬁlé%%?ggt%%gnpl e 14) Electrolytic copper (purity of 99.95% was
- subj ect t o THieirgoo ek iteated b MOOY iandrsubject to ol forgiap sach alsattio belianfeab ent i at e
anodes from cat hodes with a di aphragm such that it becamre a -----------
------ 190x4@. Fujtber, fhipowast easdd 99, 4090%and . 1OHedo witil St Yevamiet W 265>30t. 9999%)
was added thereto, and this was subject to vacuumnelting in order to

pr eparldicecaftpr thip jyas troliechppsi it bycrmy  (HRAGOK10owitls orldaollinge beat Afeaiment Wadwt % of
-Sn. This, ing was h d_to 4009C and subject to hot forging such that it
b6 amPeBOTRERHSTED Bl OGr o hiteuryad His P S RRICT A GOPORT kAR 1 ¢
becant . nereafter, this was rolled until it becane 4) 360xI O
Wth”&ﬁ?g%?gﬁ%lg?ooﬁgg.t treatnment was perfornmed thereto at 5001C for 1
hour, and tMidrsovésthiawdsvintlokide prédessedip erbtgih atdscoithdeget hagingra fdiamefedr ced
cool i n?. Mor eover, this was_ machi ne processed to obtain a discoid target
havi ngt 43 d@hseend 2 thigkness oI #8s and a thi ckness of 7mm (Exanpl e 1-2)
El ect r(EJ(zM-B]BlE 1eppper (purity of 99.959% was subject to electrolytic refining
in nitric  solution so as to differentiate anodes from cathodes with a
di aphr agm $lattrol ftit cappeb Guuaitye of 99964) twasofub@gt g eletrolgtiswefisiog iBmitfipurity
of 99.9999% was added .1 hereto, and t.his ubj ect t acyummnelting in
or der Soltigh sp 25 b0 AHreafmoss BB saltcdPy B a GoRhtey b tREPR B ar mi ng
0. 5wt Yuftfy 199990995t DSwRlher SiF iRty (00 199.998D % vidicadedRhdstoCuad i€ whs 1, @
copper al’l oy target containing 0.5wm % of Sn"was prepared.

subject to vacuum melting in order to prepare a high purity copper alloy ingot ($ 160x60t)

containing 0.5wt% of Sn. _

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 ¢



(Conparative Exanple 1-1) Using the sane nmaterials as Exanple 1-1, 2af U8t 2005
perform ng heat treatnment at 500 degrees for 1 hour, this was cooled in a
furnace. The other conditions were the sane as Exanple 1-1. As a result, a
“copper alloy target containing |I.Om % of Sn was prepared. (Conparative
Exanpl ©0%4Qf) Fushergthisheassteatedia 460 Calasd aolleBxmtipitdetarle @R68x2Qer f or m ng heat
treatnment at 500 degrees for 1 hour, this was cooled in a furnace. The

ot her condifhemabtencthis vins Edlee wdil itbaspme £ 360xA8t withesgld rollingopeasr al | oy
t t t ai ni 0.5wt % of S d. Ex l e 2- El.ectrol yti

gg%ﬁ;iﬁre@%ﬁﬁl@s&%@gﬁ%ﬁgep S b Plf@:u% ﬂé‘éttf"él"g"{srip Séfelﬁ_“ﬁﬂl’%‘i“wgt%fcﬁl:’ﬁ?ﬁfir :SEC h
That HgS 8add dfedti iR Bl SOREOR: ATLFBL MG Bachs Rt 3BIGRHTT 1 o

added difteicetatzet Adng Hidianvas ofSldlihars ahda videkiess offiindg in order to prepare
a high purity copper alloy ingot (0 160x6Qt) containing I.Om%of Al . This
i ngot (Fggmple2d t o 4001C and subject to hot forging such that it becane 0

(1 " bocane. 0D Whper G B 9pis308 MESARRFL B0 lepu 8RS Me iR ol
\r/]vi th csolu(ljlioncsbla’s mgdiffmiéia_tet a;}r&mlbsr’_érnm Mmdpewﬁtdllrmtﬁdphrlagnemoh diat &G?cﬁn? ar 1d

: ool | roF ab oS e el R thiriy B RBRIo00H 5 wed therkfo. and e e get

e oot FafisF SRR Ml b GREE SR oo HEKPETS Bhpd oy ITERT 5509 o1 i ng

I N ni tdoh@inik@DIWtBHI¥. as to differentiate anodes from cathodes with a
di aphragm such that it becane _a  purity of 99.9999% O0.5wt%of A (purity
of 99. 9999Withdhe athse Fonditios Seingnthe tsans aExamplpj &dt ateoppeicelley MEati ng in

order(%g)g%aﬂﬁﬁgg\r%ﬁtﬁ d’fiﬁgmagﬁg%ﬁa\fccpopper alloy ingot (0 |60x6Qx) containing

0. 5wt the ot conditions being the sane as Exanple 2-1, a
copper(CainpasativaEgample@h) ai ni ng 0. 5wt % of A] was prepared. (Conparative
Exampl e 2-4) Usiing the same, Mt gl als 25 BBk Brainy nék i LbSh05g0n0 heat
degrees for 1 hour, this was cooled in a furnace. The other conditions were the same as
Example 2-1. As a result, a copper alloy target containing 1.0wt% of Al was prepared.
(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.




degrees for 1 hour, this was cooled in a furnace. The other condit®ansuwai@
the same as Exanple 2-1. As a result, a copper alloy target containing

| . OMm % of Al was prepared. (Conparative Exanple 2-2) Using the sane
materials as Exanple 2-2, after perf8rming heat treatnent at 500 degrees
for 1 hour Molepgeniss smeinegthine prodessedaombtilhe disdvéd targetdiavingns diseretert he

sane a Ex le, 2-2. As a.result, a copper alloy target containing 0.5w %
of Al 03/&3 "E)&'ggﬁ?% .th“’]f’fg’ﬁ%%flgm?)- 1) Electrolytic copper (purity of 99.95%
was s pkgfiplet3zel ectrolytic refining in nitric solution so as to
differentiate anodes from cathodes wth a di aphragm such that it becane a
purity of $eatwbgis coppenpurtsy of 99 0pth)iwas wibjeso (@ oBoBHlytiaseinidg dn titecet o,

and this.wa subj,eet to.vacuum nel ti,ng i n.order to prepar.e hi gh purit
o onpe oo af b hEfeher i ARHHHR coltbed iR e ReR SHOMR ] nédie Bes
heat egutigy 4099699993, 9hiterbt Tpgdmy bP0YI0NYIBY GhstAAALd itRerBC AP 1ifls WhQOX4CK .
Further, this was heated to 400t and rolled until it becane 0 265x2Ct .

Ther eafbjest, totviacwunaiselting ineordentoi frepare b dighneurlty 36ppdr@llowiingot € @l tbOx601)i ng,
heat treat r_rené was perforned thereto at 5001C for 1 hour, and this was
sandwiBHatiRg -AWEG - pl ates under water for forced cooling. 2 4 JUL 2001

5 Mo i < : i sonidt h
reover wiiitfe Wer %ﬁﬁ&glﬁgs {B&?g%é §8mt Oasoﬂzﬂﬁ;?g? n{) ? g;%gﬁ'eé) ﬂkﬂg arghtV! N9 a

di aneter of 13 inches an hi ckness of 7nmm a cttolytic

coppercoiftpiming §.59t%39 19 545 pwpsredubj ect to electrolytic refining in nitric
solutiqn so ﬁi o differentiate anodes from cat hodes with a di aphragm such
that CrOBREAHES Xa’BBr‘Fﬂ'@ of 99.9999% 0.5wt % of Ti (purity of 99.9999% was

added t her gfsthg HRGkabhlt Matbfials HUDLBEe BOL, VAAGY YEHERhingNkal ReMnflRE af Gopr epar e

a high purity copper alloy ingot 16N60t) containing 0.5wt%of Ti. Wth the
ot her degraeld farchboweithig waseconladeinag funagep (Tde Dther eondvjpperwet Ithy same get

Cont k0B 284 aft s YR LRRRR G BB EME TR e l) Lo 1
degr e¢Gohpirafivé\Bxamplel3-2) was cooled in a furnace. The other conditions were
the same a%.lsing the same materials as Example 3-2, after performing heat treatment at 500

degrees for 1 hour, this was cooled in a furnace. The other conditions were the same as

Example 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



Exanple 3-1. As a result, a copper alloy target containing |.On %20f JHL s
prepared. (Conparative Exanple 3-2) Using the sane nmaterials as Exanple
3-2, after perform ng heat treatnent at 500 degrees for 1 hour, this was
cooled in a furnace. The other condi tPons were the sane as Exampl e 3-2. As
a r esulescribedcahioper Therqabipr, tveitly eappenpemiiining phosphores asf thE ianvdes apoppartis. .

Eval J I f les. 1-1 3-2 d Co t] Ex I 1-1 to
5557 s RRBER b othe ETREFIDE Belifey afh RACesSr BBD oh e B8 M9 [0 3.2
and  GemRE@ Wi hERMPehod: ihér@af?ﬁr,%nn?tﬁﬁ%%ﬁﬁ%mggﬁﬁﬁd(%i filan ACRRE h

and so on regarding the resistivity ( precipitates, crystar grain
si ze, amnaobpitcrgrument istvémre cofrentaletsity ohilh'famipsreanss ShARANGAES WSy War €
conducted. ,The.resylts are shown in Table 1. Further, the analysis results
of i e ik POUT df Ol {0 PATES 4P cxfieaRie 9f igt ang. hiblggksén the heirioe yist al

grai n efdctd ti6R Rhadctwidihst he net hod of section prescribed in JIS
HO501, and the variation was cal culated by radially nmeasuring 17 points

(center, arfturthgr, dhé ratio l111/1@R0pnL e Kanydiffrattidd) pafk mnbasBp Uil ey bhgef ace of
the t t. Mr er . the. existence of precjpitates was_searched with high
resol g?@nfﬁﬁl\ﬂne#ﬁg ?%st‘ﬁfﬁf‘?tﬁpnvﬁgﬁcéﬂt@%l‘té{tte&z@ Héég‘ilr(?%) fage pwhighs

r espegbirégionds tdEkdiple APEAnd BEAnple 10YRN - ] i target
with the ?jourﬁtern?ﬁ%l ﬁEtIF]Od. egg%\iﬁnsgaﬁﬁgnEﬁﬂgc?ﬁgﬁga%%léﬁ?gl?@éﬁ%)

~ eval u&errespongdingeto Heaoplet3-Agendd Esdmplel 242 is shpon inaTablerd, tandathei miid@f gr oove
havi .y i.dt.h 0.2 d t f 0.8, . ] | | d
1) m St BIR000 o8 EBp e Yo ERIARE HE Y, et i b bR S Fi For med on

each ofspetiévelwri ous targets ---------- 2 4 JUL 2= 10 described above.
Thereafter, w th copper containi ng_ hosphorus as the anode, a copper film
was embedddompyds, thee influsaee dfilmtt wgmet&ﬁami,arthtddvieﬁonsg (%4)) rof athe ttado upper

art ved.w t h the met hod.. Thereafter, annealing was perforned
bt 40bgy 20 Koyt Xt pHastion pggk éﬂ‘tﬁnﬁ%ilf?é’o_& QUrthe ity dhiskays of 1012
| anpedRtiBRRioANs lshén 1O Thile G{WHdré]_gh@%riatfoﬂrqf]{gﬂgzngp) & Hx%fsPhRer?&gﬁE%’ EN; he

exi stence_of voids and hillocks in the wrin ectronrgrati
char a¥@g@llatithis 23@%r t her, the ratio 1(111)/1(200) of the X-ray diffraction

peak i ntengjt o] he ..(1 f ac d.the X-ray diffraction peak

intensity ?‘S(%ﬁ‘é‘%‘ ﬁ%r?s}) ¢ ’néoénfg{ﬂlg? %‘Jg)ém\ﬁﬁ’ls?ﬁﬂ%OQ’FJ?Ié‘EepB]:’ﬁBSSh?U“EQBWBP‘@“‘iQ 1 and

ExanpErarhplsi2s3 aib4d drd targbts én Jrhidtehe fitfal Reftredfndeht W2k (@ Brformed, and
Comparative Examples 1-3, 1-4, 3-3 and 3-4 are cases where the heat treatment temperature

was set to 750C for 1 hour.




- o
“ Aw o< o
w ™Moo o)
n w0 NnNo - .
m — % — c o i ° o>
BaC n.HtCoo,tm.VO
m ) W M, OO .— o <
NS Roth Rl NS ¥
-~ C . O 5 0" m —
t—_——-XOo00onco N ™
m. —_m N DVDm—mn O
vEEov _— m.m N
- - O EvM (@)] [¢D) oo
c2o” SV 505 N o
o LT _
~~ — b ]
m a5 852 0="0 o QHMZ PIISIXH | pajsIxy 9T I¥ punomy Jemg 01 1L%§ 041D g-¢ so|dwexyq sanereduro))
=0 W % m m = m m N % (@ . m_ww JUON UGN 6 9¢ PRAISQ)) JON (44! 1L%S5°0+n) Z-¢ sopdwexy
kcuu L Q\ m — =< < & H c _uo“o. cH uw.“__muxm PIISIXH 81 8¢S PUROIY Jfeiug 9°TI L% 0 T+0) [[-€ sajdurexy aperedwoy)!
" m —_ M m ~ m.%_ m.t No N : ON JUON g1 6T PRATISq() JON I'ST 1L%01+0D I-¢ sajdurexy
. — O~ i = N —~ -
N mm = m = mw o m s zde w””z vw.uhmﬁm pasIXy (44 $6 JINOUTY [[BIUg 7T [V%S 0¥0) [f-7 sojdurex aAnervdmos)
Qi DT cCERES Y ssz ON | duoN 61 St |pealssqQIoN| g7 [IV%SOFID 77 sedurexg
PR M o w Q_u Pt % N o 4 u:cz u””mﬁ pIsIXH e [ hUNOY Jjews 8 1V %0 T+0) [[-7 sajdmrexsy sapereduroy)
| m.t 1W,mv m ) - N g S W N . N IUON 11 6¢€ PRAIISQO JON 1% 4 V%0 I+a) I-7 se[dutexy
o -2 C @ wn oA F .
N — — ‘— .
_Uvua m % B m .m m. M.v m == * M = uww_wum PIISIXH | pajsixy (41 e E:E.uﬂ flewg | 4 U§ %S 0+n)) -1 sojduexy sineieduro)
.m - = w m. .m m h m e unoz JUON WON 11 T PRAIISAQO JION §7 Ug %S0+ 7+1 sepdwexy
.m m. = m % = < - a= ..Eoz paisIxy | pajsixy 97 89 UNOWY [JEWS T ug %0 I+n) -1 sejdmexsy aanereduoy)
So>EQ =T N2L,3 m N duoN auoN [ €T [PaATasqQ JoN 53 ug9% 0 1+n) I-T sejduexy
o m w T > % - W A SHOOIH Jo | SPIOA IO | (95%) (uE7y) (2. 25 77)
e 5 _ m W m o FUSIISUNISI(Y| UNSIXY |22UNSIXY [uoneLIE A 921 UTRLn) sayendeag | Lnapsisay ey,
() Vo mtSMUqu
mlo N—C O = c
OV 0. © ousOuw.
G N «— © um c m.t o o O
— - = Aw % © < —
— -O . O . QOIS
O ~0._XO©. - = _
" 0@ m Q- OON-:
OA_._ O __ « ©C N
CcC—Q > O _ O W l
——d@CoOococce AN O
© T ok N = N
[ — wn M — N l
Ouw COT = C m oo (@) @)
wn © @© — c N
eomdrm c—_cOxon
[ C (D) (¢ - N
s OB O O0OLVLCECEMO ! I O
OO0 C b @ oo 1 O




&
o
|mu.lh~w4
= I
X, .
-+ CO.
5o
- o
o o
o8
8o
: (7]
o o
020
>o O
IMG
< ;.
wTMC
Al ©
SRS
@)
2o-8
oo
N »
~ .0
= -
S |
s o
u42h
~TE
S
o n o
S5 O
gelf
03
S LOM
00~ o
o —_—
c 900
uw@dA
© 9 @)
o U;: m
cun O
own o
S .°?3
O " ®
d40.m.T
m O o
<t wl
om0
o @6
+ % o
%) o
+ O N
+ 4
>
+3263

10000 10600°0 10009 10000 1000°0 - 1000°0 4L
10000 10000 10000 T1000°0 1000°0 1000°0 l
100°0 T100°0 oo 1000 100°0 100°0 JH
10°0 10°0 00 10°0 700 20°0 7
70 (44 £€'0 £E°0 €0 £T°0 3V |
1 1 I I 1 I H
6 & 01 o1 8 8 0
8 g 01 [1) S [ 6 J
£0°0 £0°0 50°0 $0°0 £00°0 £00°0 D
10°0 100 £0°0 £0°0 000 ¥00°0 10
S0°0 500 £0°0 £0°0 1070 . 100 IN
T'0 1°0 [X)) 10 £0°0 £0°0 LE |
100 10°0 T10°0 10°0 1070 10°0 p: |
100 1070 100 10°0 T0°0 1070 BN
- — — — 00 1070 L
10 110 £1°0 €10 — o v
PO 0 $0°0 - 100 +0'0 700 00 us
Z-¢ a[dwexy anetedwo)) Z-¢ ddwmexy {y-¢ajdmexy sanexedmwo)) {1-¢ ajduexy [7-7 spdurexy aaneaeduwoey|z-7 ajdwexy
T1000°0 T000°G T000°0 T1004°0 10000 100070 LA
1000°0 10000 1000°0 T000°0 T1000°0 F000°0 n
T00°0 1000 100°0 100°0 T100°0 T00°0 JH
10°0 0o 500°0 $00°0 S00°0 $00°0 1Z
£0 £0 €20 €0 LTO LT0 | 3V |
I 1 1 T 1 H
01 01 L L [1] 8 01 0
01 i]8 8 8 01 01 ¢
S00°0 $00°0 100 o0 16°0 1000 D
S00°0 S00°0 ¥0°0 Yoo o0 P00 0
200°0 8000 50°0 S0°0 20°0 90°0 IN
00 700 600 60'0 80'0 $0°0 ad
100 00 00 700 10°0 10°0 p: |
10°0 10°0 1070 100 10'0 10°0 BN
£0°0 £0°0 €00 £0'0 €09 £0°0 L
- — (4] 00 £0°0 £0°0 v
10°0 100 - - — —_ ug
T-¢ sidwrexy sapeaeduro)y | y-zoidwexd  [g-T spdiuexy saneledwroe)) | 7-1 jduiexy {[-1 sidwexy 2aneredwo)(y-1 sjdwexy




w0
s oo
NN, OO0 1 O
ot — « O
5 oo
!l Ol O
m.tn o !
2chq~
o [ )
=
it
1
-0
— ~OO/®
ool
S g
mDv_uno
£ c Xz
o -
EONI
c —cw
—0EL- O
l e
o P8k
=7 ==
o o
ooocovu3oT
1 1 o
Co¥oF,
W~C~m~
o m
QrC&.
1 <@ 0
q~ﬂ,‘~t.ﬁm
(] .
b2d
o =2o0oZ
8=, °
. 8.8
&~moto
]
o_Z E.
S-6°-8

oo
mww.-
e g
_~4W44
+— [
(ON®) 1
= ~00
MOQOW
r0~COD
N
. Oocé&E

~ Z
56'.?.7
c= L
~ o
O W®QC
] -
B-..es

19'1 TLT $9'1 9L'1 ¥9'1 89°1 L1 ¥6'1 78’1 (002)/(111)
£59 089 LLY £89 069 £99 10L T0L r18 (11€)
£6S 095 L8S L8S 109 709 1£01 Sl £29 (0TT)
1291 SE91 LE91 8651 L¥91 €¥91 #SEl 8TS1 ¥Z61 (007)
€197 TIST 9697 #18T 60LT 89LC 9851 0962 0TS¢ (111D)
6 3 L 9 g 4 £ 4 I

(7-1 2a1durexy 01 spuodsairo)y) ugo,imMe g-nd
86'1 6L'1 8T'T 681 6€'T 98'1 e A4 88°1 00)/(111)
60L 165 €89 €EL 695 089 8TL STL Y61L (11€)
918 809 €16 €6L 736 L3S #201 LTL 16S ~ (022)
6611 Y611 ¥4 LETT (444! 8EST LYET 6971 cI61 (0027)
9962 €€17 9987 €012 1L61 9987 T8L1 1Z1€ 209¢ (111
6 8 L 9 ¢ 4 £ (4 I

ri On C

00

((1-1 ordwexy 03 spuodsaiio))) Ug9IM[-n))




o @ '
MOl o m
93 En .
wo 5®.C_
@' -“0.-o"
w0 Ooo
o (]
0= c < ©
o ~ —~ O -
M 0@ 1
E @ 0o
mw mCOn
..I..O_MOL
o
T2, =)
ose®
st._.. =08
a4)m4
] — .
~oholeo
—~ o
C.8%-88
EE o_ =
scEo_33
II\0 1.|Cw0
<= "Jo.c .
w =0 &
e@ﬂﬁ o
—_ W.OWC
o «©
© — O~
F~<t O, 0O
vo 00O
MC o
L o~ O S
%WJGOW,
RS52ZE.S
M Ir
-l = o __>
soo0oo00
D OO0 .
.Iv\O)_rI. H
. (@)
4FWO®V"
20_C nrl
e o
@UN mCO
co =.2
<,4_0
CO@JGOC
o o
85458

862 LE2 Z26°1 90'¢ £9't €67 9t'¢ 044 oy A (002)/(L11)
GPES 9766 6225 £0vs 86.L9 1019 0¢ss 1Z2EL 129 (11E)
£0L6 L9bP1 Geavl TR A" L{896G1] 8¢56 918v1 Qeell 85+01 - (022)
LZ0T1 88EL1 LEL1EL 0GGZ1 LEGEI JAt A LLZEL QZoll G80Z1 {002)
geole 61E£9¢ S12se £1662 8L022 ¥ 0L 6892 0€8L¢ L¥E6e 1))
6 , 8 { ) G L4 £ [ |
: (2-¢.@duwexy o} mﬁ:oawmtoov V%G Q-ND
|62 Go9'¢ 80°¢ QQN 8L¢ L87¢ 5ee gl hm& {002)/(LL1)
=CyPe 0LLE 9ZLE TCEE 691¢ 00LE 069¢ 99Z¢ 0{6€ (1L1E)
L8BE ££9¢ $96¢ 69¥¥ 9129 058¢ 14 V& 6¥Z8 LOLE (022)
65L9 1108 86£9 99¢€L CTAR: 99¥8 0LGL L698 206 {002)
08861 geele 88961 -9€1¢ celee 86¢¥¢ 88LLI 60191 1Zvic (Li1)
| 6 8 L 9 g L4 g ¢ l
(1-2 @|dwex3 0} mn:oamutoou IV%IM -0
3
(@)
(3}
R)
e
o
o
o
<
@)




"CD ML

~0r~X-

'~r 00 LOmMQ-d- G ¥3J o00) Cl1 0w

CDr,
- .t
, O C

0

cocn CO~t n

r-

C-4 Zable JUL 2003 15 Table 5

CoO W

wU mm
Wwco Ln mE E 03
0 U C
tT co C4 u-j

LO r,
aR O

~2ox

r
It 00 -

i

661 SOl gg'l vl Gp'| 0g’1 98'| £7'1 (002)/(LLE)
£0/ L9 089 ¢89 4 69 G8S. 0ZL 6£9 (e
yeg 09% ks 718G Z£9 | 218 Y 828 £LL (022)
vipl .2L91 viTl 28S) B8] {8l LGl 6891 0LLL (002)
BE6T LOYe Geel £982 9892 1192 G051 O¥Le 9L1T (LEL)
6 g L 9 g ¥ 3 Z 1 ‘ .

{(z-¢ s1durexg 01 spuodsaiIo)) 11 9IMG -0
v0'Z £9°] Ge'l 96°1 671 (51 8E'1 €6t ot'| (002)/(LEL)
£0/ ¥¥9 LiL ¥89 859 789 985 80L 999 (L1E)
£es 86% ths £1s £19 £16 6Z1L1E 028 069 (0zz)
99%1. evol- elzl Rl 9981 08L1 eZLL . A TIE £GL1 (002)
L8862 LL92 8€91 2208 £96¢ 9817 8rG1 y8lE 999% (Iiy)
6 8 R 9 g P 3 Z. 1

(1-¢ ordwexy oy spuodsanio)) 1L9MI-0)




|2¢n@@@

to 0 Cl) (O wmdC-) G4co~(.~~-1IT co-It cocowr Cj
u~r- mC @ wece) O ~Cj coc! u-ntouC mNOmMco G miOn'lIr
COCG4 CI C-OC MMO7ri I 0 CLOPcli QO OINIFI ~: 1 CD2

4 J UL 2006 16 Table 6 Cu-Sn ExaerJr% 1-1 Exanple 1-2 Conparative

Conparative Exanple 1-3 Exanple 1-4 (111)/(200) 1.83 1.67 2.35 3.56 Film
Thickness 1.5 1.1 1.7 1.9 standar Q‘aﬁ%\ﬁi ation a

Cu-Sn Example 1-1 Example 1-2 Comparative Comparative
Example 1-3 Example 1-4

(111)/(200) 1.83 1.67 2.35 3.56

Film Thickness 1.5 1.1 1.7 1.9

standard deviation O

(%)

Cu-Al Example 2-1 Example 2-2 Comparative Comparative

' Example 2-3 Example 2-4

(111)/(200) 2.64 2.25 1.73 1.21

Film Thickness 1.3 1.4 1.8 2.6

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 O

(%)




M Cu-Al Exanple 2-1 Exanple 2-2 Conparative Conparative Exanpl & -2 2008

Exanple 2-4 (111)/(200) 2.64 2.25 1.73 1.21 FilmThickness 1.3 1.4 1.8 2.6
standard devi ation 0O MI CUTI Exar‘rP e 3-1 Exanple 3-2 Conparative

Conpar ati ve e 3-3 Exanple 3-4°{111)/(200) 1.65 1.51 2.74 3.46 Film
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var i atioRls aaSillicRe did not@ik e aaRchdi %&%Sd:?éo%@&iongx' st, and there were no
di sconnections. Contrarily, regarding Conparative Exarrpl es 1-1 to 3-2,

pr eci pi t at é¥nivarily, oigsetivg fompatutive rﬁxamplesgrhltm%ﬁ :peao@nthgsedc dbbﬁvycarl ation

f d fil | ock t
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to 3- there Wed dietonnd&ticiROTHe feBuilsalt@ i1 3nfefoPin MAEHH tapned Al,
the rat |n(:) 1(111%11/111(1200) of t%e X-ray Iéll f?rglctl onr%glg&@F%%g glg)'?ylatP I11) of

t he (3?11) face and the X-ray diffraction peak |nten5|ty 1 (200) of the

200) f 0.t h ttering fa d, he all
f:ont ?ati nggegwﬁgn%/%r qu“qpf eﬁbalé'g _PLGD% eliéf?%ﬂfo 8y ?9%’2&1%4\/?@ o‘&“Fferra'g?;t |Oon
peak nme}mmqa o (thd X)-ranf diffhetiod beak frf&ﬁﬁltjillgllﬁéf the’ @Y1 Pfakt LAE HORRpak

|ntensl}{ 200). of the 200) face was 2.2 or less i'n the sputterlng
face, df éctqu HWHPI?RH@@H rﬂiéw@%w@puw 32 oxaBorE. ifMho spuitsing faced a

COPPendl 54 AP YN ORI Ina D B SRR 1) AR IR bRl S pess

was obt ai ned t her eby. ntrari npar
2-4, Ppedk lnmdltysl(zlll)aofe!hc: €Eld}p thct ahdtierX 2dy ditf2s@ion prak iftesdilyt IRZ00Y of tﬂff er ' or
evennes ccordin it is evident that the copper alloy sputtering
targ ef 02]9 ?‘T‘Fewﬁ é less in the sputtering face, the film thickness standard deviation 0

was 1.5% or less, and a copper alloy sputtering target having superior evenness in film

thickness was obtained thereby. Contrarily, in Comparative Examples 1-3, 1-4, 2-3, 2-4, 3-3

and 3-4, O exceeded 1.5% in all cases, and resulted in inferior evenness.

Accordingly, it is evident that the copper alloy sputtering target of the present

invention possesses favorable characteristics.

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 voilds, hillocks and
disconnections durihg copper clectroplating, it has low resistivity, it has electromigration
resistance and oxidization resistance characteristics, and it is able to form a stable and even

seed layer.




i nvention possesses favorable characteristics. Effect of the Inventignogie
copper alloy sputtering target of the present invention yields superior
effects in that it is capable of pr(igenti ng the generation of defects such
as voids, hillocks and disconnections during copper electroplating, it has
low resistivity, it has electromgration resistance and oxidization
resistance characteristics, and itCF8IMBle to forma stable and even seed
| ayer. --------- 2 4 JUL 2006 18 CLAIMS 1. A copper alloy sputtering
target nost suitable for formation of an interconnection nmaterial of a
sem cdnduct dv capeer ey prurttering| targkt mostr sdimblvafor dormadtion sfead iltayednectidrer ei n
said target .contains 0.4.ta 5w %0 0, the structure,qf the tayget, does
not s&?)ag?%ﬁtoifﬁl ﬁeg}’“‘co&ﬁ?%t% deyiges P&F&‘é‘{“ﬁﬁ&@f@%"mﬂi}?@ qf[eas?esefiﬁwqrywﬁ?relnh%uq ar get
mat er igbeti OnRind 004 @ $Wtd; 6f SHBhEstridAfe 'E)P-EHGQalfgéﬂ d&eéhbtliu%%}uialﬁf conPén Xy @Y
diffraction peak intensity I'(l 11) of the (I" 11) face and the X-ray
di f f r geacipiatescthk resistivetnoif the targep 00Jeriaf ist2hdu (Q6@)orfnamre, the rRic2l(bI)IEES) i n t he
sputtering face, and the variation in_ 1(l 11)/1(200) in the sputtering
face PLURGSHRLaifTeitpn aonk irersipol | 13) oRthedbbdiiaes fush s prraed Mg tionpgd
accor ity @0B) B the (0O £icB iS 810 RESEE HRABLALAR: froll ardOun Watlaln - 3+ A
copper all Oy sputtering target nost suitable for tormation of an
i nt er 8EdAHEKE2G0 in thewmpettérilg fofe ia resprstomhdwithior30eui ce, particularly for
format,ion of, a seed | ayer,. wherein said target contains 0.2 to 5w % of Al,
 the sfruct qu‘eCOB?ertaﬂ[BYtsé?tge@P\QGﬁggt at‘?B‘Br%%gtc i % re&‘b?ﬂ‘if%ﬁgeéﬁg?mams 0.5
preci pd tRtvgofshhe resistivity of the target material is 2.2 IL Q cmor
nmore, the ratio I(111)/1(200) of the X-.ra?é diffraction peak intensity
1(1119- of t Hecoppan 3llgyasmutigriag ttrgetxmpstysuitabler fac tfomrmtive ak an mterewineytidn ( 200)

of th f - .noore i n.the.sputtering face, and the varjation
1 T P30 eRa e B ol DSl Wl 0 s AT vhetRngdi . O
coppetargdticontaiip G2 wriwigs bBAYelie aaRaiebNctagel ®endt subleht@illy coatath 43r get

contains 0.5 to | w%of Al. 5 A copper alloy sputtering target nost
sui t apresipitgtesfthe msistigiy of therfatest mateoiahis &3 o1§2 covar erdral tho fatie I6EH/EEAYuCt or

devi ce ticul.arly for, formati of ayer, reip_sai.d target

cont aphiRocsy BB spcpay 18 Cot BpaTHD riTisme o ke pesk

subst giérsal IM200)dfahd (200} face is 2.2 or more in the sputtering face, and the variation in
I(111)/I(200) in the sputtering face is respectively within £30%.

4. A copper alloy sputtering target according to claim 3, wherein said target contains 0.5
to 1wt% of Al

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




precipitates, the resistivity of the target material is 9 g Qc o rzﬁ,
the ratio | (I 11)/1(200) of the X-ray diffraction peak intensity 1’?@1 3"
of the (111) face and the X-ray diffﬁxction peak intensity 1 (200) of the
(200) face is 2.2 or less in the sputtering face, and the variation in |(l
11)/1(200) in the sputtering face is respectively within 30% 6. A copper

al | oy&?ptﬂfg%riﬂﬁ@ﬂﬁlaﬁsg@e%c%ﬂﬂi thy tesisdyity pf the vweopper allewihavingr Bet samemt ai ns
0.5 .00 of . i : e I ' ’ i e for
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part i ofitherXyay ditfricionyicab intedsity 16H& ¥ of theql 1 1)hey sridths al-ehy difffgdbn pedld ai ns a

total .of O. 5wt % t.| t | ted f Sn, d Ti,
the. sienstitd2p thibe (200 dicibob? Ro maais fitAERe fish A g the alloy
pr eci ebﬁtgihet%n A0fr trh&né _?a%iqsmw)ixngoq oftift ¥ty 312? tioh hehlP ﬁn&%ﬁgqg 1 ﬁ&er i al

is greater than the resistivity he copper oy having t
conpotiet(il bh face andithe Xrmly déffractiorbpsalrintsasityd, (200)erf théE08) favy ixdAbalessinAl , t he
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(200) whtAGer3®,2. 2 Or nore in the sputtering face, and, when the all oy
contains Sn and/or Ti, the ratio 1(111)/1(200) of the X-ray diffraction
peak Pnt ensitgppper allpy)spaiteringniarget aadprding éo elgun (7h@hxeimyaiditfreet conians peak

i ntensi.ty o 0 i . [ ss.lnr~the sputtering face,
and t’fidéélvoafgj |Sg[[%?l§)r1t/‘?é1f#?e%i§%%1&() %gﬁg?tr?glteﬁggg%m %Ig’r‘d?lr%ﬁf%ce IS respectively
wi t hi 8. 30% A&opperclipp eputtdring targpidcberdingo tobdi@er ol giat 8li wigeréia tied At
wherein said target contains a total of 0.5 to |Iw% of at |east agne
corrppo‘i’?ﬁlS%\é‘FSé@‘{eetﬁ the gligyarg clamentig resistivgy that iph A dimegs|or g3ore fhanttlatiohghe ar get
accor gicRfatdufiis@iul. 7 or claim8, wherein the increase in resistivity due
to the al?oe&i ng elenent is resistivity that is 1.2 tinmes or nore than that
of thé&0. t heAnmippapllolyi dpoitenng théget Acowdine to ahy oyne s widies ilng 4, avtgedin &acor di ng

to an e of clai | _to 9,. wherejn d K are respectivel . 5ppm or
| ess: X%ﬁ? af fGSEfcﬂagﬁr Ueppay g1 Jesy EI&:N@? @d% B‘TSPF%’?,P}P TPPuheF o, %aarr@p
respeghie Iryspleﬁmgg rib PIL@ 8P lesOX ¥ SRRl i§ C@aﬁ%presé,qgam SR %@ﬁl b 163 PAROT

| ess; and_ unhavoi dabl'e inpuriti’es excluding al'l dying additional elenents
are Soppwidabld ipparitigsiexchy ying ddgitianplieicments gret Mipgetordessor di ng to any

one o112 Beaboluby ST s8R SUESF L G JBRRS |
Ir 22 g;ealgdn%eiw rdspéubivelly 0. Ben oPkyQ @R, N§ YRIAMNCH ark eSpectVEN B8N0t 18ss2 PPARJOT
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.




unavoi dabl e i nmpurities excluding alloying additional elements are®ly @pprzogsr
| ess. 12. A copper alloy sputtering target according to any one of clains |
to 11, wherein the crystal grain si of the target material is 50[tm or
| ess, and the variation in the avera’g rain size by location is within
20% 13. ‘A copper alloy sputteri B ﬁgﬂ" according to any one of clains |
to 12, wherein the wvariation in the alloying elenent of the target
material is within 0.2% 14. A manufacturing nmethod of a copper all oy
sputtering A abgeir aliog apditéring! Argn ncs0suiddble Edrafoimation of 48 .inefBAhéGioAY t he
steps of performng hot forging and/or hot rolling to a high purity copper
al | oy maigyenl of Brsamicapdpgtor desiieanparticulaply; for farmptien pga seadniayey, eharacterigeti ng
t her et 0; I i hi: ' r u rwat er and
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performng forc cool1ng ereto durfng heat treatne b 20
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an interconnection material of a sem conductor device, particularly for
f or maor aroref Thisdexgedt Emapdes, fouhsticcofean mderconmectibmtmatérial todragsgmicomtuatons 0. 4

to -5w,%.0f Sn,. and the. structyre of.the target does npt. substantjally
cont atAviampapadity & ARES iag Hofte Seble G g Pppsrcop Bling S0 GRS | 2. 2
a Q Ci spttcTRizCdepbition (chhdSler QNP Nem iRt B nAufictdihg! LR 2CARREGE LR
material of a sem conductor device, particularly a uniformseed |ayer

st abl disglasethg copper el ectroplating and is excellent in sputtering

deposition characteristics. A nethod for manufacturing such a target is
al so discl osed.




