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DESCRI PTI ON  SPUTTERI NG TARGET 5 TECHNI CAL FI ELD The
present invention relates to a sputtering target
capabl e of shortening the burn-in time and performng
deposition on a wafer or a substrate at a stable
speed during sputtering. 10 BACKGROUND ART Her et of or e,

the reduction of parti Qj@gcq:?qur@movenent of

uniformty (uniformzation o e filmthickness and
filmresistance) were 15 sought by controlling the
crystal grain size and crystalline orientation of

hi gh-purity tantal nt al um
sputtering target. %E@Iﬁézﬁg‘f L[{Ahtg@t'zgre descri bed

bel ow. For instance, proposed is technol ogy of
providing a tantalum sputtering target, wherein the
average crystal grain size is 0.1 to 300pm 20

vari ation of the averlageH&NNBalFiglddn size according
to location is within 20% the oxygen concentration is
50ppmor less, and, with respect to the inpurity
concentration, Na 0.1 ppm K <_ 0.1 ppm U <_ 1 ppb,

Th Fhel ppbsefre |ﬁueﬁli’|l@'ﬁl r@at%%p% é\"?ﬁuﬁ%ﬁ’m qg?#f‘ecﬁrpable of

total content of high-nelting net

shoMé’niMé tHe MNAElA tlrﬁezgpéor?QF@OQFm teﬁ-eg@ @%b aI u\&nafer or a

sputtéring target 1s 0 |rrpro

y ncreasi ng, t he plane orient atl on
sub§fERd iifa 386 bt b U LR PR i gh at om
density as the sputtering surface, and inprove the
uniformty by inhibiting the variation of the plane

orientation (Patent_ Docunent 1 Further, proposed is
a tantal um sputt eri RACHFGROYNRDARTNG a

Heretofore, the reduction of particles and improvement of
uniformity (uniformization of the film thickness and film resistance) were
sought by controlling the crystal grain size and crystalline orientation of
high-purity tantalum materials in a tantalum sputtering target.
Examples of this are described below.

For instance, proposed is technology of providing a tantalum
sputtering target, wherein the average crystal grain size is 0.1 to 300um,
variatibn of the average crystal grain size according to location is within
+20%, the oxygen concentration is 50ppm or less, and, with respect to
the impurity concentration, Na = 0.1ppm, K = 0.1ppm, U = 1ppb,
Th = 1ppb, Fe = 5ppm, Cr £ Sppm, Ni = 5ppm, and the total
content of high-melting metal elements (Hf, Nb, Mo, W, Ti and Zr) is

S0ppm or less. This tantalum sputtering target is able to improve the

deposition speed by selectively increasing the plane orientation of {110},
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5 crystal structure in which the (222) orientation was
preferential froma position of 30% of the target
t hi ckness toward the center plane of the target for
i mproving the uniformty throughout the sputtering
life (Patent Docunent 2). Patent Docunent 3 proposes
a_net al Product and a sputtering 10 target conprising
{208t anch§? 1 Sbavar rahiol atprosiensisy asatitabowtt@iingsurface, and
~(100) cubic texture of that the surface is
impsoletthe: Laifioymity bgrimhibitth pakeng@aticaxefriime gians orientation
size of 50 mcrons or less. This technology is useful
(Patent ®owmiraknprioduct having a fine and uniformtexture,
particularly as a sputtering target. 15 Further, in
ord e Rart | [ N .
spurpéyﬁﬁg gn 6%%2”% g 6%b?§?ﬁ§f%$ﬁ?%ﬁ%¥%g?ﬂ?é@?ﬁ”ﬁ?rw'“g a
1S 1 t sur roughness and ..
eryelpl SRERLAE (A b B He LTl B BBl HE Fef8ntial rom o
L.ayer Jhe surface of the sputtering target, An
posy L ik 51 N1 BTGR0401 PR BEE claw st tiergeaterzblane of the
Pat ent. Docunent 4 describes that it is possible to
targeldafed MR Vigenkratineipranity dht pephe ubiheusruHRBriNG lije (Patent
elimnating the machi ning defect |ayer (crushed
Doquggeny Zlesul ting frommnute cracks and nissing
portions generated during the nmachining process at

| eaBtteomt thecsmerdacd posposesoh metapyiroehidigahar gebputtering
for a high-nelting netal alloy. In order to realize

targlehico mpbishag eittl eBet Wiktaf tidesco b beswidast tdntatum and a (100)

important to refine the finish surface roughness (Ra

cubRf tOXAANMeIth8SHe sAPthd V8§ &%‘%ﬂa‘?’ﬁfaﬁh& gnwtif]é;rm?and having a

reduci ng the working steps 1n relation
e B PR B 1 E4F, | RSB o vser s
o ) e s8R B DN MBS, SRRy e
sputtering target.

Further, in order to reduce the particles in the initial stage of
sputtering and obtain a uniform film (uniformity), it is important to reduce
the surface roughness and eliminate a work-affected layer (residual
stress layer) on the surface of the sputtering target. An example of this
s shown in Patent Document 4,

Patent Document 4 describes that it is possible to reduce the
generation of particles by substantiaily eliminating the machining defect
layer (crushed layer) resulting from minute cracks and missing portions
generated during the machining process at least on the surface portion of
a sputtering target for a high-melting metal alloy. In order to realize this,
Patent Document 4 describes that it is important to refine the finish

surface roughness (Ra of 0.05um or less), and give consideration to
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5 refines the finish surface roughness through the
steps of lapping, polishing and nechano-chemn ca
pol i shing, and thereby reduces the residual stress
caused by grinding. Further, Patent Docunent 5
describes a sputtering target, wherein the surface
rou hn$§s\%ﬁaﬂis 1.0pmor less), the total content of ]
redyeimgy the o agnansIers aiy rRighoRele i e miisibetiememismaterial
excluding the primary conponents and al |l oy conponents
defgst bheadehhassiisdapbapynebminats thetrhachindnggeafect layer with
content on the surface is 50ppmor |ess, and the
cracks$ datbslsopofit thudewor k- af fected | ayer is 50pm or |ess.
Pat ent Docunent 5 further describes that, when
nec¥ssasyurfddee tt@aRbnt SNEBNGH aGd i €6k by ePE®FRSIAD grdfns and
cutting with a dianond tool. As described above,

ofifEt 8 YA LBORRCS | 3o SRR, LU0 B by tepping
ool RIS 8RS OHATEal o FEMLECLAL Weopy e tho

the nerati on o nodul es even if the surface
’eS'Pé’ﬁd%‘ié‘%%S i%%ﬁi?t%@”ﬂﬂé’hghi gh deformation is 20
performed. This is assunmed to be because when high
def BHRREMo R tent NG wingsd, 5 descatans 8 shutingegetarged, wherein
di sturbed and the angle of the particles discharged
the gurfaee gpughevdasy (BaciendsOi ower leas), gverotd! thatent of Si, Al,
surface roughness is low, nanely, even if the asperity
Co,ofNit h8 samd abégh smestimg | métaleatemeantserengadohg the primary
particles to the surface. Thus, it was 25 necessary to

comkrAfetieahlli 8KB§SSo Afp dHEN1OBK- b heshesaheY 8 S05P/ or less,

surface 50jumor less. 3 If high deformation is

the P?Ufr%@ﬂdcér‘?téﬂlaénttﬂi%t§@H‘é‘&%e%55@g)iptrﬁ%r !\@%rsk'a?r{(% i?@[életif/jmickness

ayer “exceeds 50Nm IS not posSible to effec

of tﬁ@q}o’G@T-atfﬂ@ct'éﬁ efs g@g@twe&r .parﬁ%tg%ngzlgf)gri ent 5 further

technol ogy 1tse I's e iVe. vert
dest s Satfar\]fvhen necessary, the target is manufactured by precision

cutting with a diamond tool.

As described above, cutting work (in particular, diamond finishing-cut) and
polishing processing (wet polishing or chemical processing) are performed in
manufacturing a sputtering target, and it may be difficult to prevent the generation of
nodules even if the surface roughness is adjusted when high deformation is
performed. This is assumed to be because when high deformation is
performed, the atomic arrangement is disturbed and the angie of the
particles discharged during sputtering becomes lower, and even if the
surface roughness is low, namely, even if the asperity of the surface is
small, it eases adherence of particles to the surface. Thus, it was
necessary to keep the thickness of the work-affected tayer of the surface

50um or less.
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5 extremely long tinme to conpletely elimnate the

wor k-affected | ayer (residual stress layer) of the
target surface, and there are problens in |ow
productivity and a waste of materials through cutting
and grinding the target thickly. Further, it is

di ff et Lfor lLLsh.a | arge, are for.
nelfafilth S8(2HhaRER. Yo lRarRhefhdy Sar s 3pée?hm§§@ of the
i ke b hem cal poljshing such as etching, and the

worl ¥ fiagle GiIKe BreBa et Biitor Ruo 1y &&4 6t RoetJeotively reduce
etching the crystal grain boundary. In particular,

the mmaeumfwmﬁésr]agﬁ paréatiesal resi stance nust be
pol i shed with powerful hydrofluoric acid or sulfuric
aci Ohisanelchhetegy dtselpriebbtecitivet haNdveetherassl itofequires an
the residual 15 liquid is difficult. In the

extrepuélyeriong piraeess. caneprdily ol Mgn AOCEES wetediested fayer
as a burn-in is perfornmed while subjecting a dumy

(resY@&ﬁélf st s s\#\‘{"ﬁ’r)uaﬁithet r@rqétnéﬁif@cedeé’ﬁéiﬁwieq@ Fggﬁﬂ{;@zﬂems in

stable. As this burn-in process, proposa

ov EEBUESFy} SaBST AL GRS BRYSHRIL 145 AR8 sining

Li.mnate the work-affected | ayer so as to shorten
targf%ﬂéﬁlb‘ﬂaﬁ'-i n tinme when the target is used in the actual

iti ocess. Neverthel ess, these various
deq—%‘z&igle?vga%r@f?ﬁé'ts@n\é”if@\'iﬁl|Vcﬁ‘0“Sé"q@i ket akga 4for instance,
sputtering device for manufacturing sem conductors.
up tomNHEb Ve S0inmm) hdsa targabas thehlékeunnehamicak piedishing such
nerely shifted to the target nanufacturing process and
as etcidogs mod ghevisigfabe goops ebéesi etediceltasi oy fawlectively
shortening the overall processing tine. [Patent

etchm%uggmogzgétgla%@ﬁsﬁoﬁﬁﬂaw. Laindp ©peay it khsdd iueh fNving high
- [ Patent Docunent 2] Japanese Patent

cherhdt &l FPERIANEL | Balkk Pe Wolished with powerful hydrofluoric acid or
sulfuric acid, and there is a problem in that the removal of the residual
liquid is difficuit.

In the sputtering process, a conditioning process referred to as a
burn-in is performed while subjecting a dummy wafer to a flow until the
initial deposition becomes stable. As with this burn-in process,
proposals have been made to perform reverse sputtering after the final
processing of the target in order to eliminate the work-affected layer so
as to shorten the burn-in time when the target is used in the actual
deposition process.

Nevertheless, these various methods require the same level of
equipment as a sputtering device for manufacturing semiconductors.

Moreover, in these methods, the burn-in time is merely shifted to the

target manufacturing process and it does not provide the comprehensive
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2004- 107758 [ Patent Docunment 3] National Publication
of Transl ated Version 2002-518593 [Patent Docunent 4]
Japanese Patent Laid-Cpen Publication No. 10 H3-2571
58 [ Patent Docunent 51 Japanese Patent Lai d- Qpen
Publication No. H 11-1766 DI SCLOSURE OF THE | NVENTI ON
, I f r ' nLLon is to
SOI%E%\;Ei e %@ggpéﬁ%tr%hgrm;%eﬂlgﬁt?g?g%ﬁLﬁz@ﬁél | oy target
capabl e of shortening the burn-in tine of a
sputtering target and mnimzing the fluctuation in
%\ﬁﬁhe eposi ti on _speed throughout the target life,
[Paj@iat URenpriddudairgmnesrr i Baieey diaizh Gpen cdhduideatien No.
in the sputtering process can be inproved and
H11s086942ed, and the production cost can be reduced.
In order to achieve the foregoing object, as a result
[Patént Doenseentidy Japacese n@dtbati nfdidedged hatubheation No.
various target materials has on the deposition speed,
200i4t-1pag sfgound t hat the {200} plane, which is the 25
crystalline orientation of the outernost surface
iy D2l e) Nt t .shgnific .
P QBT 30 N iRty Bha ok, (R0 iateg  ersion
gg§gg§%nt deposition speed. Based on the foregoing
i scovery, the present invention provides: 1) A
tantalumor a tantal um based all oy sputtering target,
[Pa\ﬂ{ﬂr Pﬁ””?i‘*t'/@-ﬁvf"j)f “i‘na?éﬁﬁ}secr @ttantm%é-%ré?wmscatmn No.
X—ra)é diffraction of the 5 sputtered outernost surface
H3-287358 t0 0.6. It enables to si gnificantly shorten
the burn-in time and inhibit changes in the subsequent
[Patent Document 5] Japanese Patent Laid-Open Publication No.

2002

H11-1766
DISCLOSURE OF THE INVENTION

Thus, an object of the present invention is to provide a tantalum or
a tantalum-based alloy target capable of shortening the burn-in time of a
sputtering target and minimizing the fluctuation in the deposition speed
throughout the target life, whereby the production efficiency of
semiconductors in the sputtering process can be improved and stabilized,
and the production cost can be reduced.

In order to achieve the foregoing object, as a result of intense
study concerning the influence that the various target materials has on
the deposition speed, it was found that the {200} plane, which is the
crystalline orientation of the outermost surface (initial surface) of the

target, significantly affects the burn-in time and the fiuctuation in the
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deposition speed. The foregoing conditions are the
optimal conditions for achieving the present

i nvention, which ainms at significantly shortening the
burn-in 10 tinme and inhibiting changes in the
subsequent deposition speed. Although there are

fer bIe cessin nd heat treatnent conditions
subgg u Pﬁ@ﬁFﬁb§Q %5ﬁd|tions such conditions can be
sel cted arbitrarily, and it shoul d be under st ood
t habB 2K &r @nj tQGn@rﬁé?é%!Bﬁ digeovrey, Presasenhierentant provides:
be bound by these conditions. Further, as shown 15

1) bel Bniantadum area additaiwmnabapedf alapl eputimilrtg dasget, wherein
Each of these preferable conditions is in itself a

FWHOWebf ien@oi}ooratal i sleare impaeuesdnby Bfrdyediffraction of the
foregoing invention, and it should be understood that

sputteeed o@@é‘irﬁb@ﬂ%u:ﬂé@éefsa@ ¢ Pt i ons ARt 1d @lq ificantly
the scope of the invention described in paragrap ?

sho?tké‘?\"ethgo %;rn The §Rtd teh Idngi etcﬁ"&@é’%g dﬂ&_subsequent

par agr above, mhere in
erable results can be obt ai ned V\,hen FWHM i s
dep% t‘?oﬁ ?% J(for egoi ng range 3) The sputtering target

méfé 37 RaSiAg i ERos ptpEsoRii congBIons fog achieving

desirable to 25 keep the variation of FWHM as snal |
the psepessiipyentignd WRECH rimrsuat iséanificanthe shasbeningnhe burn-in
speed can thereby be effectively inhibited. 6 4) The
timespantlerinhgbitBrgethaogersdi img the asybergquehtparagursiplos speed.
1) to 3) above, wherein FWHM of a {110} crystal plane

Althiosigh Poete a@edprefiedabhe progeisain@mmd HeMresitmiditi Gonditions
0.05. By adjusting FWHM of the {110} crystal plane,

for idchieviegsitheget OcbHEthGRs | NPuENE ddWdieidRCt c8h the selected
present 5 invention. 5) The sputtering target

arbifeGAY Iy GO sHI8"Ee OfinBBF &Y APRRal)ihkPe¥s no reason for the
present invention to be bound by these conditions. Further, as shown
beiow, there are additional preferable conditions. Each of these
preferable conditions is in itself a novel invention and is an improvement
of the foregoing invention, and it should be understood that these
additional preferable conditions do not limit the scope of the invention
described in paragraph 1) above.

2) The sputtering target according to paragraph 1) above, wherein
FWHM is 0.15 to 0.45. More preferable results can be obtained when
FWHM is within the foregoing range.

3) The sputtering target according to paragraph 1) or paragraph 2)
above, wherein the variation of FWHM is within £0.05. It is desirable to

keep the variation of FWHM as small as possible, and the fluctuation in

the deposition speed can thereby be effectively inhibited.
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above, wherein the depth of the processing strain of
the tantalumor tantalumbased alloy sputtering
target is a depth of 15pmfromthe target surface;
and 10 6) The sputtering target according to paragraph
5) above, wherein the depth of the processing strain

9 Car OE IEBHHE Hrg R BE B ey Ple LB a) 1o 3)

resent i.nv uperi or e fects of
abofpenihp ey FIVHN 8 Bl Tt ALl ab I ris: §125 #e B4 .qand the
tantalumor a tantal um based alloy 15 sputtering
Va”@HP@etOfaﬁWHMﬂ'ﬁl withdnt #8. 33 .uctBmtadinsitimg FVHM of the {110}
EOSItIOﬂ speed t hroughout the target |ife, whereby
crystae ppandudt i srpefdibie enciurther sevpromedtice axfSecnof de present
sputtering process can be inproved and stabilized,
inveanibri.he production cost can be significantly reduced.
20 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON The

5) IOfeﬁl@é‘tsﬂd“t‘?@ﬂh?%r'fg%tW&(ﬁ’&ﬁ’hﬂl}'&eg ﬁi@t&'ﬁ .*%fdpr% hs 1) to 4)

FWHM (ful | hal f maxi crystal |
eholEEAER Y ing k4L egézc@é@%@o@z@% gt o

and .thi.s resu s fr he def or nat i on
tant§f: s Wion Bl GorgTar! fom RbiRIGH taongom the target
t ar get nuf acture and 7 the processing strain during
surfagg; ﬁ‘&fﬂ?ni ng process such as when cutting the
target. The larger FWHM the |arger the residual
st ridi®.spPrHbering tanrapit achasdicgnvenpauraiaph Bgeabove, wherein
manuf actured so that residual strain fornmed on 5 the
the depttacé tbarp e assdngedraim ofitihe aanposish birdabyalum-based alioy
alleviating residual strain, which results from

sputtetidigngrgettibea tda;rpgatosmapm s pugte tergsingudace.
rolling and texture control for refining and

unitfres nprés@nt higv@medl yiiakn s i dfor Vet cheaby if

treat rrenlr)lt and by subj ec%/l ng theu%t ar get surclf%ce s;gm cantly
reducing the initial burn-in time of a tantalum or a tantalum-based alloy
sputtering target and minimizing the fluctuation in the deposition speed
throughout the target life, whereby the production efficiency of

semiconductors in the sputtering process can be improved and stabilized,

and the production cost can be significantly reduced.
BEST MODE FOR CARRYING OUT THE INVENTION

The present invention is now explained in detail below.

FWHM (full width of half maximum) of a crystal plane measured by
X-ray diffraction of the target only represents the internal stress
contained in such crystal plane, and this resuits from the deformation

processing such as forging or rolling during the target manufacture and
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preci sion machining. 10 The crystal structure of
tantalum as with vanadi um niobium nol ybdenum
tungsten and the like, is of a body-centered cubicle
(BCC) structure. Nevertheless, particularly with

hi gh-purity tantalumof 3N5 to 6N, since it is a soft

the GRbERREIn B LB et P &7 b BsRer 4 Msnghen cutting
non- oxygenated 15 atnosphere. Like this, since it

theﬁl@r%%tssi ble to control the crystalline orientation

t hrough def ormati on gr ocessing, targets with various
or i EREdareans MAVEM. peedapgepiedesiital atOT. st rhicusy 8 target

having few equival ent crystal planes, even 20 an
hasicwh venatiooallgf baeni manudaotied ¢ sof dee Mdibubeser@inaformed on
significant fluctuation as the plane orientation, and

the isurfsce gl der esldtibatl ddeniibheasdossiblaipy Qﬁletvri‘&ting residual
crystal plane will be largely affected. For instance,

straf#@PAnesE rBauert fredh %%thpﬁﬁltﬁ8%5?@%%3{)%&@%&@‘&?@@ng or

proposes a tungsten targe erein pea
he . t. i - e .
f°”"a9a%230e%?ﬁ%?%@*@f%@*%ﬁ%ﬁ@%ﬂdoﬁn?fn%ﬁ%ﬁné’?de Crystal grain
.__impr.ove th niformty of the tungsten fjlm an
128y g‘g’dﬂb Pﬁé?gﬁ'ﬁggg}q n af]dpapr%i%'lia qtglg)_'g'geo}aqg@gs_s.urface to
Nevert hel ess, unlike this kind of tungsten target, in
PreGiRO N AR-CHNIBG. t antal um or a tantal um based al | oy,
since the plastic deformation capacity is high as
desldte bety sdBbvetraatuneotadt tantaltinm hetcrwidhalaplaatieryi hiobium,
5 occur, FWHM of the cl ose-packed plane {110} will not

molyx@éepumyctungstenuandetheatile] tis Refsa tharty-diest oved esiisibrs (BCC)
rather the half-width value of the {200} plane exerts

strusiugei f i Slnte ritRel et geartGnuent Mﬂﬁﬁhi(]gh-p@!rﬂ‘?e@ﬂtﬁﬂjm of 3N5 to
strain on the surface was eli'm nate

6N, since it is a soft material unlike tungsten, it is easy to perform

deformation processing such as forging and rolling in a non-oxygenated

atmosphere.

Like this, since it is possible to control the crystalline orientation
through deformation processing, targets with various orientations have
been proposed.

With a BCC structure having few equivalent crystal planes, even
an inclination of a minor eroded surface will become a significant
fluctuation as the plane orientation, and it is considered that the internal
strain of the crystal plane will be largely affected.

For instance, Japanese Patent Laid-Open Publication No.
2003-49264 proposes a tungsten target wherein FWHM of the peak of the

crystal plane {110} that is a close-packed plane obtained by X-ray

diffraction in order to improve the uniformity of the tungsten film and
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by perform ng pre-sputtering known as burn-in in the
initial stage. 10 Neverthel ess, since conventiona
burn-in required much tinme, it caused the sputtering
efficiency to deteriorate. This is because a nethod of
adequat el y eval uating the processing strain of the

I
redyBetfin 8RePRlaRGTT pafabin 15 0rda sl 5% he br oceds! ng
322 %Pﬁi&é%%@é“@ﬁ%@ Eﬁfsoﬂ?ém%?f&ﬁm%%ﬁt%‘?Li@?Eﬁgsiriﬁhé‘scase of a

{200} of a tantalumor a tantal umbased all oy
ta”ﬁ%“%u@édab)}adﬂéﬂbﬂﬁdﬁ%@ld B oyes simge stibl gdasbicgidaeformation

and rolling and processing strain resulting from
capaadli isi highofistdesstibbdcaboTheared oveatioh dlathdeepstal plane will
di scovered that it is possible to reduce the 20

occpr,0deNH Mg ot thaen cidsé radiadep | and ﬁWCUtGWHFh?ot exert much
burn-in time by appropriately controlli'ng FWH

mflde@rfa@‘é CaRe fth VM &Q@o%b’&ﬁ]%?t RLANE, ?ﬁQ%ﬁ'%ﬁﬂh value of

i ndex, andfurther mnmze ctuation in the

i onal I y unt hi nkabl e.

the ?fﬁéf&ﬂéﬂ %ﬁglsy'-&@m F@@\ﬁ%ﬁg% t he {)2/00} pl ane of
P S Ay TS e e S s

reI tivel Iowte erature in a vacuumis especially
by Qef@f @[g%/\;ge -ShHE @rrea@ohnpwqm @% bHen{izoop phandnitkel stage.

made to be 0.1 to 0.6 (preferably 0.15 to 0.45) is
Nevpedilgest éneei conypndbhambiurnt rarenherehnocebsiimg, it caused
strain will becone significant when FWHM exceeds O. 6.
the SpTiteringl ¢ffafibacy tndiatetrrrradeat eThhe isnhéeaokeyaofhethod of
the sputtered film In order to inprove the

adegoataynetsludtieg ehes propeoblgndtrainhat thiketd é’rhﬁs not been

nmust be perfornmed for a | ong period of tine
esta@ﬂl@h@cﬁ'é‘@dsédz%é‘qhénti?oﬁcé‘ﬁﬁérﬂtceﬁw&ﬂo@%f%ﬁ&%‘ﬁﬂy reducing
the processing strain of the target has not been established.

As described above, variation in FWHM of the crystal plane {200}
of a tantalum or a tantalum-based alloy is caused by deformation
processing such as forging and rolling and processing strain resulting
from machining of the surface.

Therefore, it has been discovered that it is possible to reduce the
processing strain of the target and shorten the burn-in time by
appropriately controlling FWHM by reference to FWHM of the crystal
plane {200} as an index, and further minimize the fluctuation in the
deposition speed. This was conventionally unthinkable.

In order to stably control FWHM of the {200} plane of a tantalum or

a tantalum-based alloy, it has been discovered that performing heat

treatment at a relatively low temperature in a vacuum is especially

9.
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Tantalumis used as a barrier filmby formng a
tantalumnitride film 10 through reactive sputtering,
and inferior filmuniformty is considered to

i ncrease the residual stress (filmstress) in the
nitride filmand nust be avoided. Contrarily, if FWHM

effécs(i\}%e_ss than 0.1, the redeposition filmwl| peel
easily and increase the generation of particles when a

tar J56 FEERET oW, BT b, Dladt ok 9o T 8380e kP01 to 0.6

roc ng wll becone extrenely difficult, and this
p“ﬁ?rﬁgf Qgéﬁ itet 0c48) niSe RAT &R B\ car®uAt PoPDaein that the
w |l be required for the processing of finishing and
progqesinkestratierwilbrigecome ssigwifieant twhencdiwitVil iexgeeds 0.6,
FWHM of the {200} plane of 20 a tantalumor a
This amillab thech eered ded tleajo rtadebih D ubitarnditg dfpried epahterdd #m. In
to 0.45) is effective in reducing the burn-in tine in

ordéheoi imprele Shageunif ity Zhags ttbeafﬂ)wlké%'tﬁnthé‘t thé burn-in
deposition speed thr oughout the target |if

musftaf% |p'etrf96r‘n"igdtf ® aDTc?f? rﬂQd ft rﬂ% Wﬂ@geﬁme[ﬂ%@é@éﬁﬂ strain is

Exanpl es an pr esent

n. ar. plalned InC|dentaIIy, t hese
Conggﬁ?%]ttkeag %ﬁéﬁ&?@ﬁa%l)él |ustrative, 10 Anendnent under

Art cI e 34 and t resent n shall in no way

e THHEILE &w@ﬁyﬁ}g rrb et RdhatOrTies praduatum Mitride film

i nyention shall include the various nodes and
fhfo.%lxi feRatversPedeengn aydiinéetiegHilim aniseimity isf censidlered to

invention. (Exanples 1 to 16) 5 An EB nolten tantal um
increpget the restlyalosiness tivi rdraspuin tthe hidviele Gim4abd must be

was subject to deformation processing and heat
avoidesht nent and used as the raw material. Forenost, the

i ngot was subject to cold

Contrarily, if FWHM is less than 0.1, the redeposition film will peel
easily and increase the generation of particles when a film (redeposition
film) to be reattached to the target is formed. Further, when FWHM is
less than 0.1, processing will become extremely difficult, and this is not
realistic since an enormous amount of time will be required for the
processing of finishing and the like.
Therefore, it is evident that controlling FWHM of the {200} plane of

a tantalum or a tantalum-based alloy to be 0.1 to 0.6 (preferably 0.15 to
0.45) is effective in reducing the burn-in time in the initial stage,
minimizing the fluctuation in the deposition speed throughout the target
life, and facilitating the processing of the target,
[Exampies]

Examples and Comparative Exampies of the present invention are

now explained. Incidentally, these examples are merely illustrative,
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Amendment under Article 34
tightening forging up to 0 100 x 100nmh, and
thereafter subject to upset forging up to O 160 x xt.
10 After performng heat treatnment for 2 hours at 1000
and thelg@ant oolentiohl singlivwasnpewkgr editptdd tBereby. In other
t hi ckness of 10nm The degree of rolling processing

wordss afeP§rekahite idveRUbhednalt hih d8aLeanef \f%ib{éggmod?s and

processi ng was adjusted according to the thickness 0

ri s ing.. After.cold rolling,
mod % BO6S Hl e B9, MRS o dlet b g Hhif Pl bPiarur o
of 250C or . less in Exanple 1 to Exanple 5. In
(EX%‘&PEEISC Itz?r,mﬁeat treatment was perforned in a
tenperature range of 100 to 200C in Exanple 1 to
Ex &bl B amodien dandalyanpeget (ide190 256CmmhiExaaping & purity
Vacuum heat treatnent was not perforned at a | ow
tevet efipbatwae snbfantd el ot matikanpreck8sifgbied hedt treatment
shows a list of conditions of the heat treatnent

and useRieasttieerawhe atebizai nedosamplses thelifgot was subject to cold
di f fusi on-bonded to a copper alloy backing plate, and

tightehehgabtgidraghided1bote @ dm ,taﬁﬁafﬂ%-reéﬁetrr%tgect to upset
surface machi ni ng nmethod, |athe was used for crude

pr [ regiksion | athe was used for cutting work,
forgl@ﬁgﬁﬁestt% @31?%?% 25 was perforned thereafter to

inhipit the formation of wor k-af fected | aye muc .
as%gesrsf]ﬁlr .r%iW%aﬁl%ﬁﬁnb?’i”erfofc?rrchor‘rﬂsaa a{%ﬁé 8'5%00 C,
surface to a certain degree with crude processing,

coldnedling yes masocmeditth 18 pribesknams Ojfl1gatfﬁe t bhg degree of
_depth of 100pm Since it has becone known that the

rollingpproaepatiteds Iasyeerrédueting fromthis cutting was
roughly 1/2 to 1/3 of the cut anmount, the
woFkirtitdredheddegyee ohsoting wirbkesspngovas omdjustthed @according
di anond cutter at a 5 depth of 50pmin order to

to thel ihitkatestdii thewpriefafhedtiadgl ageet fahgingaor nfedf eetedoiling,
| ayer that was newly fornmed as a result of this

heatowéhtf@nt was performed at a low temperature of 250°C or less in
Example 1 to Example 5. In particular, heat treatment was performed in

a temperature range of 100 to 200°C in Example 1 to Example 4, and at a

temperature of 250°C in Example 5. Vacuum heat treatment was not

performed at a low temperature in Example 6 to Example 16. Table 1
shows a list of conditions of the heat treatment temperature. The
obtained samples were diffusion-bonded to a copper alloy backing plate,
and thereafter machined into a target shape.

As the surface machining method, lathe was used for crude
processing, precision lathe was used for cutting work, and wet polishing
was performed thereafter to inhibit the formation of a work-affected layer
as much as possible. Specifically, after forming a target surface to a

certain degree with crude processing, the target was cut with a precision
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process was 25pmor |ess. Cutting was further
performed at a depth of 25m The work-affected |ayer
that was fornmed as a result of this cutting process
was 15pmor less. Like this, since it is difficult to
10 further elimnate the work-affected | ayer nerely by

t t roceSS| n wet polishing was
Iathreg(?% Hgﬁtﬂl‘ f gq?‘g Itgvvas thereby possible to

stal Qrma referable wor k- af fected | ayer of 10m or .
| esg.' gt chgme aCWoUlidee waskuaifeeted dagessesulting
that the center-l i ne surface roughness Ra will be

fromodgia ycotting owas3prayglyr el ttp, 1/85 &a helbctib amount, the
0.33pn) for the sake of conparison. Further, vacuum

workeatfetiedt agat wes cmnﬁnhrm@rabisﬂohqwh@@eﬂ%m@ﬁo‘ futter at a
certain sanples. Before sputtering, XRD neasurenent

deptRsotondusi eih erd@rplt@n@nhhﬁhté Sthaeaﬁ:\?ér‘kebfﬁ@cttgdt The
target sputtered face at 9 locations in Cross sh
I g

A SN R U B Lo o

o R d|t| are as f :
pro geneﬁ of ﬁgﬁ{}éﬁé At i cgf?lﬂi'&ﬁr &S Hf409\g\£§r§1g{1ﬁ% at a depth of
6an rom 25 Tube voltage: : ube ]
254 E’hrre]? goted Javepe %Sa%)of@d&ﬁ’% S Tamptilhgof this
i nterval O 020de Scan axis: 20/0 The target thus
cuttylg a‘PW%sW@ﬁuﬂgéﬂédObtleﬁssput-tl‘e&|tth,p@J\Rceoft i% difficult to
30kW The results are shown in Table 1. 13
further eliminate the work-affected layer merely by repeating lathe

processing, wet polishing was subsequently performed. It was thereby
possible to stably form a preferable work-affected layer of 10um or less.
The target surface roughness was uniformized so that the
center-line surface roughness Ra will be roughly 0.2 to 0.3um (in reality,
Ra 0.16 to 0.33um) for the sake of comparison. Further, vacuum heat
treatment was performed at a low temperature to certain samples.
Before sputtering, XRD measurement was conducted on a plane that is
parallel with the target sputtered face at 9 locations in a cross shape.
The burn-in time was calculated as the time (integral power) until the
deposition speed stabilized.
The XRD measurement conditions are as follows.
X-ray generator: 3kW
Radiation source: Cu
Wavelength: 1.54056 angstrom
Tube voltage: 40.0kV

Tube current: 30.0mA

12



ble 1] | 3)mB)EE dwaW ndE3) daWww OEmmE a LL LL LL
Z Z LL LL LL LL LL z LL LLLL ZZ O t WOONODO
OOMWNOOIOOOOONOOO j3 MWW ONMW as
UNCON, OOMN 0 x a YV ro o Ol~ OOOOOOOONM ~ t OO NN
3s.laanEI~MUWN N NCMOOON O CC COMO) r0 sav
0 0o ~m 00000000000. -.-000000000
Sca‘PPQB@QQiiO%)@ ?'+I +1 +1 4+l 41 +1 41+ +1 +1 +1
0 0000 )OCOO NDOMOON OO Zt M
Sam&wbﬂiﬂ}ﬁ\f@w%égﬂ%ﬁv NWOMMO 2N-0000O O
00O0O OOOOOOOOOO ~Evi MMW V M MVMVNO
Sca‘g SO MC Z a 000000 0000 0000000 000.-00 N
JE 000000 Y OOOOOOOOOO o{o 000 E +I +1 +l +1 +l +I
pedargetithug obtained-was sguttered atl a+dpiteBngQ Wower of
-NNOCO~- oo TO (OMONOOO O 2tN 4 V MW M d'M 4 OO0
30KW. | -Toe +©s uliB0A0H RO@ADY0OTdltieoboE

Ta
L

13



omm M o =
5 ®© ol e) l
omm o™ o o
>@® OO =
™ (42) o ~Z
0 25w W ]
S
! o m cO
-1 o m c
Mmoo, © O w Z.
] ™ c O
[P TP) ‘ [eNe) Z
/. @M c
oM © o g o - “
- JUSWIESL] JBOH WNNJBA ON -
<
@ o 10 % © m_ e T TG L1 80707 or' £0°0% CERY - B e et 0sit e 19
m ., Mmoo S AUEN DEL 81 20°0F SE0 80°0F 5.0 - S HOISISPIg ey 0041 68 g
. m_ @®© o K=UET 09 g 60°'0% 10 cl'0F 800 - 513 e toisiaid "y 0001 0g ¥ | seidwexz
o > - (F.W@ gs5 g £0°0% 10 £0°0F 00 008 | Puiouuo 1opm SlET wosioad SwET | 0001 08 £ [aaneredwiod
MmsS1 > o w N L1 0g 58°0% 180 10+ 820 - BUIpUD 1M "aUIET uoiseid BuE | QQE | S 4
© @ L [eulloN 08l 52 vO'0F 960 500+ 16°0 - BapULD 1844 301 Loisiaalg “BuT 0s8 08 1
™ >0 - © i = 02, 81 ¥0'0F Zr 0 80°0% £3°0 - IWIE] UOISIaId "Ry 000L 08 |ot
Mm>Sod o g %M 08 8l 90°0¥ 820 E0°0+ gr'o - Suipulid \am "3y uoisRid U] | 0G| ¢6 51
, 1 & SZ i 80°0F G¥'0 PO°0F §5°0 - BUIPLID oM By Uaisi0aIg BT | OO | 58 ¥
™M T - @ \a o Sda —Ma4q 65 Ll SO ¥ £¥'0 60°0+ 24! - BUIET UDISIDal e Q0501 7 129
oM > S e 5 ] 4®cmwz S¥ el 0O I¥ SE0 L070F £Y0 - Buipuns 1834 " voisaid suEl | 002 ] 0L gl
) ] Hon 14 cl ¥00% g0 80°0% 0€'0 - GUIPUIS 1M "2y oispaid BIZT | QG ) 58 H
m>. 0 - Mg 2¢ 0L 90'0F 4] £20°0¥ 5¥°0 - Sulpuis 1opm 'S4 dospaid W | 00z 04 0t
NS >m ” o - Cvay I eE 01 0 0F 080 £0°0F LED - BUIRUID 1o, otie] Uoioaud U] | OG LT g 6 | sedwexg
O T, o %ﬁ o ot vo0F 00 £0°0F SE'0 - BUIPULIE) 12 BHIET UOEISIG agEY | 02t G/ 2
™ > cTm > T w52 G 00+ G20 £0'0F Sl - Buipuis 15 aUIe uoisiosid SUiE 0S0L G/ 7
” o o O o « A4 (Buion 0% G 2007 52'0 €0 0T FA%) z BUIptID 1am, "ol Bosoerd s qie] 0S01 0Z )
o. 5 w 2 {BHeNY] o5 8 0% 1e'o ¥0'0F ez'0 05g Buipups 1am Bure GolE5eid el | OQLL 0L S
m> o ™ e 4 S £0°0% 0E'D £0°0F FED 00e Bupuiisy 19p "auie] WOEsig sue | 0G0 1 S8 ¥
o (o) ‘S > (wsd O oe S £0°0F 0g0 £0°0% ¥20 05l SuipupD 19 M "ARIe] LSRRG el | 0001 08 €
NTo s ™ Yol ¥ g £ £0°0% SE0 £0°0F S¥0 Gel Suipu 13/ BUIT OISRl BWEY | OGO | c7 F
© , mo a8t 8 L0°0% g0 £0°0% 1¥°0 00} SulpLLD 1aM "aUTRT USisaIE BT | 000 08 t
| _m»>m d m P ©J =X £A)
ACo s ® o mv St ] %ﬂuw UHHMM«. wo cvowmmmwm wwww_wm @wmﬂwmﬂﬂm w%wwm eniERlL Buissaoold jabie] einieiodua) (Duissacold)
. ! o b=t : wawess] | Buyoy
- > = SO ] A WHM 10 PHMA NHMd  IoWHMG | ey |jo sasbag
L > - Ye) —_
1

14



10

20

25

14 Amendnent undé%m/gpgfncqnéugqer%@glrgp%ative Exanples 1

to 6) As with the Exanples, an EB nolten tantal um
ingot (0 190 x 60mrh) having a purity |evel of 4N5

was _subj ect def or ion processing and heat
(Con}praerﬁ’i'ﬁ@lngigﬁﬁi&@sseﬁiotgggﬁ he raw material. Forempst, 5

the ingot was subject to cq tightenjng forgin p

0 &@othhlcbmﬁ,xaraﬁbeft,h@%aéigefﬂ@&%f'e%trg Uzpdapot (890

forging up to 0 160 x xt. After perform ng heat .
s0mmheahawimg f ar @utiburkeval 850 405 183G0C, sebjart rtel 1defgrmation

was performed up to a thickness of 10mm The degree of

procé&dihigngnd preanesseng et @sd peedlabltrelraw hdateuialher Foremost,
the degree of rolling processing was adj usted

the iR ewadé@%uﬂAg_chg é@iidf:ki@%sénm%; gbﬁ%ﬂfﬁgﬁhwf@d@ﬁimx 100mmh,

upset forgi shown™i n Tab eat treatnent

and TGRS ot o R A e LR %o o0 e

obt ai ned sanpl es . wer.e chined ijto a_tar h o
Uk TEmARIE DI ER e " GAL AL 018 PO BrRettoP o0l Rap C: cold
_ Conparative Exanples. As the surface machipi ng nethod, .
rollingevih R TRETI R B2 2 (HEkBSaas! LGB T or TBeLfgETee ot rolling

processing, and Brecision | at he was used for cutting
procewsing tsoashrel mabke Isame degree of surface roughness

in one or two processes. Certain sanples were subject

t oF ueth epolthehiagree it chiling preaeseittg afasradiosté@d according

cutting work. In other words, wet polishing was

to theahi&m@ss iof theopRsfioahi veri@uplses fargim@, e sabein g Table
treatment was perfornmed in Conparative Exanple 4 to

1, hd&mM&iEn s W 2GR ribnEmparatiiye (dnambesrd @ndobrC after
nei ther wet polishing nor etching treatnment was

cold Eg?}lgﬁué?}égf)gﬁ%gﬁtgﬁg BRYISAE @Q’anﬂ?%geélﬁfﬁiﬁ%nﬁaﬁﬁﬁes were

machined into a target shape. Vacuum heat treatment was not

performed in other Comparative Examples.

As the surface machining method, as with the Examples, lathe was
used for crude processing, and precision lathe was used for cutting work
to obtain the same degree of surface roughness in one or iwo processes.
Certain samples were subject to wet polishing or etching treatment after
the cutting work. In other words, wet polishing was performed in
Comparative Examples 1 to 3, and etching treatment was performed in
Comparative Ekample 4 to remove the surface. In Comparative
Examples 5 and 6, neither wet polishing nor etching treatment was
performed.

Before sputtering, XRD measurement was conducted on a plane

that is parallel with the target sputtered face at 9 locations in a cross

shape. The burn-in time was calculated as the time untii the deposition
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that is parallel with the target sputtered face at 9
| ocations in a cross shape. The burn-in tine was
calculated as the tinme until the deposition 15 speed
stabilized. The results are simlarly shown in Table
1. As shown in Exanples 1 to 16 of Table 1, it is
spe@Y SeiilitBal tMfe MRS i W’e"ﬂ il 1 of
P hal f maxi mum) of the {20 ragér/!@?aéﬁ pé\\&g l'gfdr\%g%{qg\[um
of 1 . I I htegral requir.ed for th
5 b%?n%(gyvgandlﬁgr%ﬁ%-?nt%t iﬁeoﬁgf;ﬁé)lgeﬁ,g#d i $Y! frﬂtl&at the
short ened. rijicul ar,, as shown in Exapples 1 to 5
targZl8 HEV o 5 WHIR G Widtn 5 Rebvima o] iogheriah orystal
pl ane of tantalumof 0.15 to 0.45 are superior.
plarmg afni@ntabismsabin1ite Bx@uipas lawt itagaat ppwer 1@quired for the
is evident that 10 targets in which the variation of
burmnMairgl e Hiurneirobinae dat blelesy aighifieaenymehertened.

effective. As shown in Exanples 2, 3, 4, 6 and 7, it

i s levipdetituldatas aslgeva im@siarapR¥M ab 5hend1i0b 13, targets
crystal plane of 0.25 to 0.4 and in which the

haviad IR_RVHN of trFé/\Wdog iyidhD pPaRe @f eaRiBhLAT B! @ 19 6D .45 are

they are able to 15 shorten the burn-in tine even
supgﬁb‘?: Further, Exanples 1 to 10 show targets in which
the depth of the processing strain of the tantal um

sp i_ng.target i.s depth of ,15 fr tﬁ@.tar et.

o't P eah . Py AxE6 Cenbgr Brokedei 1 s Fident that

performed with care, . 20 processing strain wll exist
targﬁ% Hﬂn\r@'?%nﬁt& AT iR o?PIFS/yE"Mr'@mV\t‘HE” §0rfacare stable and

Nevert hel ess, by perform ng vacuum heat treatnent at a
evendnore atheetiYer e of around 100 to 250C, an effect is

yi el ded in that FWHM of {200} can be controlled

st ae$ hanntine Earnplies @ e 4a® bedsAorit epexkidEut tthert, targets

even in cases where a processing strain |ayer of
havingugW KM of the {110} crystal plane of 0.25 to 0.4 and in which the
variation of FWHM is within +0.05 are preferable since they are able to
shorten the burn-in time even more.

Further, Examples 1 to 10 show targets in which the depth of the
processing strain of the tantalum sputtering target is a depth of 15um
from the target surface.

Consequently, even though processing is performed with care,
processing strain will exist within a range of 10um or less from the
surface. Nevertheless, by performing vacuum heat treatment at a low
temperature of around 100 to 250°C, an effect is yielded in that FWHM of
{200} can be controlled stably and the burn-in time can be shortened.

Further, even in cases where a processing strain layer of roughly

20um exists, it has been discovered that the burn-in time can be

effectively shortened.
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25 20Nm exi sts, it has been discovered that the
burn-in tinme can be effectively shortened. 16
Contrarily, with Conparative Exanple 1, Conparative
Exanpl e 2, Conparative Exanple 5, and Conparative
Exanpl e 6, since FWHM of the {200} crystal plane of

ta c I I P [ fqt :
| neaop iR LSRN ComParlye ERENITR, 1 Sombliats Expgrte 2
rndn ti 5 ipereased proportionatel y.

ConpBr EAmbIF 8o GoriaS el I Cosipap WM of the
I%xa le 4, since FWHM of the {200} crystal plane of

{20QTadrypiah PeRDESE! taHR oM exaee GetheP i bh ivf evident that the

. particles increased. Incidentally, in Conparative

integkahpreved sgduicedpieathe b Wraipliscacasaduwmnhdhe born-in time
treatnment was perforned at a high tenperature of 800C

increasedderopgarticreshedg. t he processing strain.
Nevert hel ess, although inprovenent in the burn-in

ti mevawrcknowigdoeghmbheatiouel ERErPset | 8l e8nd  Comparative
contrarily becane inferior. Therefore, this shows

Exakifb 4h&iR84UEW QM ﬂ@*%@b&é@ st Pg}lﬁpé?g?gﬁﬁﬁﬂum is less

pl'ane of tantal um does not ne ar i
fa a e Wt tiv le 4, . .
thangel, R, coefEhaties S RSS: ReTERERAN ehncidanegly. in
of the {110} crystal plane of tantal was adj ust ed
Confhatsdfit (RRATHE: Carid of ABape BYBniEXaER | gn vacaum heat
Nevert hel ess, since preference is given to FWHV of the
trealmpeo} weypsParfammefaat, aihighs tegrriatuidae! & Yol in mgder to
FWHM of the {200} crystal plane of tantalumis nore
reduyagpdheaprocarsingdptistinng NemMerrdfelelss, {altbpughysnprovement in
pl ane. | NDUSTRI AL APPLI CABILITY 25
the burn-in time was acknowledged, the level of particles contrarily
became inferior.
Therefore, this shows that the reduction of FWHM of the {200}
crystal plane of tantalum does not necessarily vield a favorable effect.
With Comparative Example 4, Comparative Example 5, and
Comparative Example 6, FWHM of the {110} crystal plane of tantalum
was adjusted to be within the range of the present invention.
Nevertheless, since preference is given to FWHM of the {200} crystal
plane, it is evident that controlling FWHM of the {200} crystal plane of

tantaium is more important than adjusting FWHM of the {110} crystal

plane.
INDUSTRIAL APPLICABILITY

The present invention yields superior effects of significantly
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The present invention yields superior effects of
significantly 17 reducing the initial burn-in time of
a tantalumor a tantal um based alloy sputtering
target and mnimzing the fluctuation in the
deposition speed throughout the target life, whereby
Eon G f ] cLQrs.i
redd SR PP B PR EA BLAREY of B EER Rt dBTh Bub Basea attoy
nd. t h roduction cost. can be significant reduced.
soufiffisd TaSgk 884 MinTiRvaRer the TWieRRionery thbed Gposiian speed
tantalumor a tantalumbased alloy target. It is
throgighils tiat targekatite of Wé@reby y%/ft# dedodgciion efficiency of
tantal umbased alloy target having the same BCC
semdepnducters imsthaspadtetingep reicamntcan W improked and stabilized,
tantal um based all oy target, high-nelting netals such
andadbeMyraductden most-gaobe sigtobstiaredecednsitensdihe present
and platinumgroup netals such as platinum can be
invedQns der edtrasnOhhefsellil Qs @l eARPARim The a aAtdiLye based alloy
anount shoul d be an anount that does not signi |can§iy
targ%??nge the crystal structure. 15 18 CLAIMS 1. A
tantalumor a tantal um based alloy sputtering target,

wh Ln_.. EVHM of 200} cr al, pl ane nmeasured b
e L e Yo Thaf shenamd Bt RodoBe et tafialuoybased
is 0.1 to 0.6...2. The sputtering target according to

alloy Raret NARaaE Baive 1B06 S6TUGID: JsAsahergaditve elements
sputtering target according to claim1 or claim 2,

of thigciaditalyMebagaei atipyriasaebvkigh snalting metals. suoh s Mo and
The sputtering target according to any one of clains 1

3- oroAgroup elements can be considered, and platinum group metals

such as platinum can be considered as other alloy elements. The
additive amount should be an amount that does not significantly change

the crystal structure.
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wherein FWHM of a {110} crystal plane is 0.25 to 0.4,
and the variation of FWAMis within 0.05. 5. The
sputtering target according to any one of claims 1 to
4, wherein the depth of the processing strain of the
tantalumor 15 tantal um based alloy sputtering target
is a depth of 15pmfromthe A@fget surface. 6. The
sputtering target according to claimb5, wherein the
depth of the processing strain of the tantal um or
tantal um based all oy sputtering target is a depth of

: 9 : .
1. 10%” tfe{nqré]lttjrrr]leotraégt%tntasimgw-Cgsegjoaﬂloy sputtering target, wherein
FWHM of a {200} crystal plane measured by X-ray diffraction of the

sputtered outermost surface is 0.1 to 0.6.

2. The sputtering target according to claim 1, wherein FWHM is 0.15
to 0.45.
3. The sputtering target according to claim 1 or claim 2, wherein the

variation of FWHM is within +0.05.

4. The sputtering target according to any one of claims 1 to 3,
wherein FWHM of a {110} crystal plane is 0.25 to 0.4, and the variation of
FWHM is within £0.05.

5. The sputtering target according to any one of ciaims 1 to 4,
wherein the depth of the processing strain of the tantalum or
tantalum-based alloy sputtering target is a depth of 15um from the target
surface.

6. The sputtering target according to claim 5, wherein the depth of
the processing strain of the tantalum or tantalum-based alloy sputtering

target is a depth of 10um from the target surface.
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