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DESCRI PTI ON  SPUTTERI NG TARGET W TH FEW SURFACE
DEFECTS, AND SURFACE PROCESSI NG METHOD THERECF 5
TECHNI CAL FI ELD The present invention relates to a
sputtering target with few surface defects such as
cracks, indentations, fallouts and the |ike on the
target surface, and t o(DEBERIPTIGNrface processing

nmet hod t hereof. BACKGROUND ART The sputtering nethod
is a well-known technique as a neans for formng a 15

thin film The basic principle thereof is to appl
SRVTEEEINE WERE WIFH RS YEROGE D5FES TS ANRIRUREAGE
thin filmis t at hode si de)
facing the suﬁa'ﬁfgéﬁéﬁgﬁéf@ﬁﬁﬁ%ﬁaﬁéé and which is
formed froma thin filmform ng substance, so as to
change argon gas into a plasna. As a result, the argon
ion generated thereble@aiddesipmpih the target, which
is a cathode material; the energy thereof 20
di scharges (knocks out) the target material outside,
and the discharged material is |amnated on the
oppesméssubiiveatien feates W akmpuiterihgntirgetiwity thevisodace defects
enpl oying this sputtering principle includes various

such gsdererksl ngdpelatione Halleuts asichbiealikehpaghe jataes surgee, and to the
devi ce, hi qg fregHenc sputtering device, plasm

surfage RIQeessing THEICEdNaIi¥ so on, but all of these devices

enpl oy the 25 sane basic principle. The material for
formng the thin filmis referred to as a target,

since it becones tthgmUwDABq argon ion. Since
this target is forne romthne colfision energy of

ion, the thin filmformng material constituting the
target is lamnated on the substrate in an atomc
f Ohe sprttesingl metrerd fsoa wélbkmedh tedmigue aggr eysrs ©f forming a
such_30 atonms. As a result, a fine and accurate thin
thin film| mTarbasic pinaiple, tharee! isiosapply vakagel belpssna subsigate (anode

bei n i del ed.in varjous electronic t
side) ttgldg i_c%\nthe in Tim is o e formed and a targllet (%g%%egidg) facing the

substrate at a close distance and which is formed from a thin film forming substance,
so as to change argon gas into a plasma. As a result, the argon ion generated
thereby collides with the target, which is a cathode material, the energy thereof
discharges (knocks out) the target material outside, and the discharged material is
laminated on the opposed substrate face.

A thin film forming device employing this sputtering principle includes various
modified types such as a bipolar bias sputtering device, high frequency sputtering
device, plasma sputtering device and so on, but all of these devices employ the
same basic principle.

The material for forming the thin film is referred to as a target, since it
becomes the target of the argon ion. Since this target is formed from the coliision
energy of ion, the thin film forming material constituting the target is laminated on the
substrate in an atomic form, or a cluster form formed from an aggregate of such

atoms. As a result, a fine and accurate thin film can be formed, and this is the
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Recently, this sputtering used for formng thin filns

i s being demanded of extrenely sophisticated

deposi tion nmethods, and an inportant task is to form

films wth few defects. 5 The generation of such

defects in this sputtering is not only attributable to
reasonhieis spng widelpgsee imoatiousulecsorit sonpfonentscdagd by

the target itself. As such a cause of the generation

ofRegentdt Wis spultering usednfor Hermiaggthin filmerie hainghdemanded of

roduction of particles and nodules, Under nornal
extfe%sli'dﬁ@mﬁ%cat?%@eﬁaﬁ@Pﬂ dnetbeds: anpd fr( tnretaitdasl i toderm films

ith ft hed tfarg 10 will adhere to the opposed substrate,

Wit B A9 8 nat erial is not necessari | y sputtered

S?pg gﬁ%ﬂcﬁﬂ_ﬁﬁ’sucﬁpggbﬁ%ﬁhft@%ﬁ%@g@ thB iy ?;5‘[ BHE/ glirjqutable to the
sputtérﬁ'fgefr@ztﬁdd IR i€ AISLOHRIM SalideR %ﬁtkﬁél“f;argt lgégﬁ*é ' g%l %.tﬁéﬁ é?ﬁause of

ot Rer than the substrate,

the g@esrktiof fof defepid res@ﬁ’tmgrf&aﬁttaé harget, ttheresidhihé b Quctibhi @f pamcles
kind of material is referred to as particles, and th

and nogulest an originally 15 scheduled thin filmform ng
material. Further, since such particles often adhere
alinger ngrrgal epnditiens. Th%ﬂnafﬁﬁabﬁ@l@terﬁﬁe(ﬁ@cbarqeidé|f@sm the target

wil adhese: foHT oBairah bt itnbul ﬁa%rﬁf%é%ﬂis%'er?%qqsaﬁnwsputtered
T T
mater‘i)éf mﬂaédHe% et? %'éomé}ﬁ’f&? :ﬁg? g@%%ﬁgg@ﬂ@%‘}ﬁﬂ eNGtH2R than the

egree of materi

substtmé,gaﬁd tHidat sdrde poirg ﬁWEE@F@ﬁ GRadi dridozathch fetHeas GRltrate.
Further, generally speaking, the target face nmateri al

i $hisokind esfuvateriat i defdjredetoeas padided, carich¢his fisitrioe rdmgriginally

and the tendency is for a specific area, a ring shape
Scheduhed thin Sl Iferming npatedalo d furiiep etirensuapartieles ifencadhere as a
rac&erl sfics of the ¢ nstliluent mat eri al and

large § #elORSERGE . eSﬁBq e ilh GBHSS RgSNAST £lagdt Inisntine wiring

o 88258 Bar e SR i RSO AR SH BSy Bl 1

e cpAEBln B Bk SN OB SR MBS, MBByron o

particle$ Winenéfeabberiddicheddel d%ﬁé?fdﬂ@@n TRE Qfelg?éé’ of hlatéfidls cﬁéltharged
directly affect the thin film Neverthel ess, mnut

from thedarget; tbabiar thengy)rfavel dondiiowrofttbe tdrgepr ot r usi ons  of
tESrther, generally speaking, the target face material is not reduced (eroded)
evenly due to the sputtering, and the tendency is for a specific area, a ring shape for
example, to be eroded depending on the inherent characteristics of the constituent
material and sputtering device, method of applying voltage, among other reasons.
Moreover, depending on the type of target material or the manufacturing method of
the target, a protrusive substance with numerous bumps known as nodules is formed
on the target.
Since this is one of the thin film forming materials, it will not directly affect the
thin film.  Nevertheless, minute arcs (microarcing) will occur to the protrusions of the

nodules, and it has been observed that this results in the increase of particles.
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30 nodules, and it has been observed that this results

in the increase of particles. 2 Further, when nunerous

nodul es are generated, the sputtering rate wll

change (becone del ayed), and it will not be possible

to control the deposition. At tines, these rough and

| Burdieem odlod e snwhetouseabdolet ared gethleesited} ahé hsputtering rate will

substrate. In such a case, the nodul es thensel ves wl |
changsethaeeme gelgwre), canst itowl et Ibe. possitiade, cdntrol $he deposition. At
i meti nmes ne sary to tenporarjily stop the sputtering
times pt%é%é%ugfbawi%g@ nodhes i pegboff aﬁﬂsadmg@tq the; sibstrate.

m_of detErlor tlng?the 0 eraﬁlon ef fici.en

g@c%‘ﬁ‘f 0358 dhgefoqules iemseines v @ﬁ]cﬁ”lﬁwﬁffﬂg% itant obstacle.
Thus, rfﬁ%%rdn?étr Hebés Hhﬁzgts aglg pﬂ%&@ﬂg}ﬁ{geprocess to remove

nterneta I C conpo oXl car

the ncﬁﬁnépmmg @@@z@nﬁ aqfsrbsrem éﬂ@éﬁbﬁ@ﬁa% Ihe oﬁbxeﬁrdm' dHidienc
ductile matri x phase. Here, there |s a problemin t ¥

1Retdlyg enearget ionooformed dtoes aantdfoparhawres amMd is often used in a
i ncrease. As conventional technol ogy, disclosed is a

state s'mmeeinitefg’:ettaﬂigecompomdis;hoxildes cRdudses, ngridefitedes and other
| ayer (fracture layer) containing mnute cracks and
substgrascaie, BixRd i a duGtde mptiymhaget hlengctiend isver Rrabdem in that
noyved urfaeof a_hi hmeltlng poi nt

the gdparRIoIaPl 8957]%'5%13{@&%0?%}“’&%'{‘”@&? Patent Docunent

1 SIRAFDAR 540 3 OB D i v
proceéﬁhﬂﬁéfé@ Iéﬁ@r @r%"of@é%ﬁé?ﬁ@@ﬂl%ﬁﬁn??mﬁ?t% &EE% Pﬁ%fective parts

target so as to reduce the anoun resi

arising etiagithatn &ehind Wbk gererss Ebmohet igfaper dfat Bi gorﬁ%ltmg point
thi ckness of the affected layer (c.f. Patent cunment

metal 2alioNesperitehipige sarget hiesfe Patenhi Qoesmane Tptardl 2 tezhnique for
resol ve the problenms 20 encountered in a sputtering
uniforeezigatthe ity reH iy PRresRiRe the taengratiasy @ﬁtnoﬂu&y Bhdyparticles by

adiusting B RGBT GErs 0 6 ShATTnBa0S Pure e Mesbicaiiia amount
ot oA Bl 8 of v
affected layer (c.f. Patent Document 2).

Nevertheless, these techniques are not able to resolve the problems
encountered in a sputtering target comprising a phase with different fragility.
[Patent Document 1]
Gazette of Japanese Patent Laid-Open Publication No. H3-257158
[Patent Document 2]

Gazette of Japanese Patent Laid-Open Publication No. H 11-1766

DISCLOSURE OF THE INVENTION

Accordingly, an object of the present invention is to provide a sputtering target
with few surface defects that is able to improve the target surface in which

intermetallic compound, oxide, carbide, carbonitride and other substances without
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Accordingly, an object of the present invention is to

provide a sputtering target wth few surface defects

that is able to inprove the target surface in which

30 internetal lic conpound, oxide, carbide,

carbonitride and ot her substances wi thout 3 ductility
ductiliexietisti i aa hiighlyy ddutie heatrit phasedhasg. prsvénp &V adbpRiss the

suppress the generation of nodules and particles upon
genergontefr nadyleanehd papiaes deonhepsterirag eandtogessidegthe surface

met hod t hereof. The present invention provides: (1) a
procegpingireeineg thargpdt with few surface 5 defects having a

e MR TR T T

defecﬁ@%gHgtad%?@%t: %Jnrgac%)éib%hiigﬁ ir?leﬂjgggsglﬁ% gbfﬁgbhﬁﬂgad:téiigé,scarbides,
carbofftridés BRHBthBPSEhEERAEES WiGhout Hﬁmiiﬂgf%iﬁgn‘(’%;h@ﬂg \;Jgﬂx%ie matrix

exist; (2) a sputtering target acc

phasenaeaeiglumentagionst &ltbis0% owherelddef@xtsdsfs10 Q@ RirdAsre resulting
carbonitrides and ot her substances 10 wi t hout

from rdachinki wgrkedo sot exist () glsipytidiing tdrgetmatedraingh@s abave avherein

, size in which the average particle dianmeter is at

intermegalie EOMPPENGD) axikesar@ripigpsa caphanisidesgandr gtiter substances

o FAUMBCR ARV o Bk S e
priclSnghis L1480 S ERTAR She e ALSHIBA B s o
o () JOREAS SO Sk Y BN B0 e s o

or lesBlnth&evickémehardpesstofi eeTitb@RelIROcORPVLABS: oklesa carbides,
surface processing nethod of a sputtering target vvlt%

carbohitnidesurdrat etilef sobstanvberwitnod tdacyiey surbacer imordli 8Ad the
intermetal | i c compounds, oxides, carbides,
hardness Hiterenceitherepids ¢t least Jubtr@sces  without ductility
elgdr?t irha hi %hlébduc,ti le matri x phase at a vol une
rHRErothe Piesesb Ve ntior asaaprovides: (4)ya suFpee preaessing method
ri 0 i of cutti wor k, t.hen subsequent| i
ot = BULFREY B8 AL A B M BT T S YBES h w
. , i t . a Ltarin a
e S48 BORGRES) DREEL e e 2ce AU BEL A SBBL pppnces
withowafdutitityl &8st Wo4 lhi%rﬁy BEEfIerTBExt thadd al v%'h?rﬁ? Phtid BB 50%
10mm from the surface of the target nmaterial; (16) a
is prelfminsibesylrjocttesthegprimardyosiooéssing pf icLgngn@otialet subsequently
_according to (4) or
subject to finish processing via polishing; (5) a surface processing method of a
sputtering target according to (4) above, wherein the primary processing of cutting
work is performed to cut an area of tmm to 10mm from the surface of the target
material; (6) a surface processing method of a sputtering target according to (4) or
(5) above, wherein the finish processing via polishing is performed to polish an area
of 1 #mto 504 m from the surface after being subject to the primary processing of
cutting work; (7) a surface processing method of a sputtering target according to any
one of (4) to (6) above, wherein polishing is performed with sandpaper or a
grindstone having a rough abrasive grain size of #80 to #400; (8) a surface

processing method of a sputtering target according to any one of (4) to (7) above,
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25 (5) above, wherein the finish processing via
polishing is perforned to polish an area of 1 p mto
500u mfromthe surface after being subject to the
primary processing of cutting work; (7) a surface
processing nethod of a sputtering target according to
wherginycuttongeis gferfodnetiovi(lt Jatied prozessihg repnplopioli 5 bité ¢a tatting tool) or
performed with sandpaper or a grindstone having a
a chip; daba stifras ipvecensiinmethost offa gidtaringHacgst ac8prding to any one of
ce 30 processing nethod of a sputtering targ

toaz%)orwhwgfrt ANtgHPERIC spmMpapngs, @ndeébcﬁaébldea, m&mrwdes and

otherbﬁuibg a(r%.egu\ylﬁ? L o({l,g.'gl? yW@tht ljga% E}Ieggw ?jgljez %Frfggéoge a? a size in
whicrpft%%'%éfd# B?Hg%@éj d?{ng?te? \Mé‘qtattelééﬁgo 5afH8h éﬁﬁc%rn@' P12 surtace

any one erein 1 nternet

proceSSIMBAUBHHod %4 SBGitefiRy mrgétsac&ﬁ&ﬁgrtib;ddgﬁhﬁé f;g&b mO{di Slvherein

subStances w thout ductilTity exis duc
the Viokers kanhase aftthe Isighalg ductfe witah m@geagemg@r RSt itigd &/ickers
dianeter is at least 0.5 to 50 p m and (10) a surface
hardnesecédbe m@emet&blcc oémpoupds,t@idery daabiges, aadanitiidgs tamd other
any one of (4) (9)., wherein the Vickers hardness
SubstéﬂC@ihé/lWPgh ﬂycmmtﬁ #E0 At PKe, Pk e Baulness differencetthereot is
| &((fg_’ers hardness of the internetallic conpounds,
at leag WNBE oy b des, carbonitrides and other substances
wi t hout ductility is 400 or nore, and the hardness
difference thereof is 10 at least 1.5 tinmes. BEST

MODE FOREGRIRGDIE KAR mRV?&@WUWJ@WVEW@WUbJ ect
to the Surface processlng

a target 15 in which internetallic conpounds, oOXi des
carbi des, carbonitrides and other substances w thout
diibe itargey sabjectiioxbe surface hragesginduftthé erement inveplies és a target
‘at a volune ratio of 1 to 50% When this kind of
in - whighgétterragialical COMRANGFoseXifeSs Gairkideat eaikenitides and other
ren|s€ﬂbject to cuﬁtln MWork with

substgfees pEhEff dupRy S6F ymi%ed i exdapbetiaile malié phss® at a volume

. ] where internetal lic conpounds, oxides,
ratio ‘i’:@f@%@g carbonitrides and ot her subst ances vvithout

A ghfsy kifid 'o?tt t Héi?erﬁ’é?ivﬂfrkﬁjb s%utﬁ@l.]‘tecﬁfcﬁhtg bc?irtlg/ mixed

(dents |nthe crac tatlons cau
thereihabm),lﬂ}éct t@fcuanWkWﬁﬁﬁ EB:E@Q&T%@ﬁfhg’ &5, RbNExampld Mith the
i ndentation will be forned.
location where intermetallic compounds, oxides, carbides, carbonitrides and other

substances without ductility exist as the point of origin, defects (dents) in the form of
cracks, indentations caused by fallouts, or in some cases fragmenis remaining in
the indentation will be formed.

This kind of surface defect often occurs even when the material without
ductility having an average particle diameter of 0.5 to 50 £ m or more is evenly and
finely dispersed. Further, when the hardness thereof is measured, it often seems
to be that the Vickers hardness of the highly ductile matrix phase is 400 or less, the
Vickers hardness of the intermetallic compounds, oxides, carbides, carbonitrides
and other substances without ductility is 400 or more, and the hardness difference

is 1.5 times.
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This kind of surface defect often occurs even when the
material wthout 25 ductility having an average
particle diameter of 0.5 to 50 mmor nore is evenly
and finely dispersed, Further, when the hardness
thereof is neasured, it often seens to be that the

VI ekresforehan dnehsaofaddiehbi gifacedprddesginghfdtiod®AS®el Sresent
400 or less, the Vickers hardness of the
inveniion & patialilarly effecboeinds, oxi des, car bi des,
carbonitrides and other substances w thout ductility
i & therresemigpeention aftee prREPEMBYShaimrieRryrrecesong of tuting an
in such a case, the surface

j . f
area ﬁtﬁr 5%3@@%% RSP HB of Uspmy fempinesiardet mategist.ithe finishing processing
_ Cioul . | v .
via poE0 B R b ma, 18, BRSRETh R A Preg ot to
10mlseR BffefhRhPFHRbYe HNdeRctd B hEORAMERISF Surface that were
material, tHe finishing processing via polirshnrng 1's

previctidlisruareat ther@@t.f at e desifiisie rieasetori? buﬁ%ﬁt ViRa®ik ?"r@@essing
of Immto 10mmis to effectively renove the defects on

emplayirey aditedt owttirey foal ) suafchipe t hat were previously
formed thereon. It is desirable to performcutting via

| A% e rgsWt 8 $hisggrindipg ayroegsAndi (pem@y quotessingoaitough the

or. anéfhi p, As a result of this grinding processing
genergion ngfr fefide s gp, CECKRoBah DABNtlioNgeprlisAd by fllouts as
descriBg ghPyS 28 Jecfh Bl 28eeRare "boltied SE sbeepsr or o
arnasf PRUIENSAILA BN IB7E, (O (1RO 94101 Phory, e
foregolg detitts 5héh ab Fr&IQ! 41t FRbREHSNS lé‘ét]s'é’é by'fa s%’ﬁg eliminated,

i ndent ati ons caused by fallouts are elinnated,

and aflabandschcotintdrbet facges fdraee therdogr med t hereby. 15
Sandpaper or a grindstone having a rough grain size of
H#ANdRape4 0 a grindstene bavieffettighedrpiresizaiol #86 to W00 is able to

defects originating frominternetallic conpounds, )
eﬁectiﬁﬁlwd@@'na&gw 6&94;93%%%&% ey aMarpetdic semeedRdssoxides,

caric RS Al A Bl D S RS rom e
cuting JRK" Bl 68 obEMI RS, s A et eSfgon syriace
includgir@g% Egctg\ﬂﬁgdﬂ?ﬁggﬂ%. g ;P-isé}gh ﬂ#@g%isffzong\ﬁlgg Tté‘bbﬁHFm Mirror polishing,
and it will suffice so as long as the fallout of cracks and indentations can be removed.

When preparing a flat and smooth target without surface defects such as
cracks and indentations caused by fallouts, it is possible to consider polishing the
target material from the start with sandpaper or a grindstone having a rough grain
size of #80 to #400. Nevertheless, in such a case, there is a problem in that the
amount of time required for polishing processing will be enormous, and the
maintenance frequency of the grindstone will increase due to the substance of a
highly ductile matrix adhering to the grindstone.

In addition, particularly with manual polishing processing, aithough there may

not be a significant difference in the surface roughness, there is a tendency that the

outer periphery and center portion are polished more, and there is a problem in that
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When preparing a flat and snooth target w thout
surface defects such as cracks and indentations
caused by fallouts, it is possible to consider
polishing the target material fromthe start with
sandpaper or a grindstone having a rough grain size
an undﬂﬂaﬂ:’@@ wid o0 onNtedatded | sesface nTherdior, daseality, hieiseinmmossible
problemin that the 25 anount of tine required for
to onlpjd}qrgﬁnh@o FhHEBEICRESIAD! WitheulepRifaronigg gsndinanrrocessing, for the
I nt enance fre&gency of the grindstone will increase

surfa%grolcgsgﬂg of pRfagele of a highly ductile matrix

oV 0 shfesyifo Bk 31 € moearB b ghefsf By aiptiminariy
perfoﬂ?ﬂhaﬁ%rﬁa@‘ ?ﬁicﬁbéﬁﬁgtogdélftﬁrg%%ﬁ ti;]rlhé qﬁ g Hfeite and thereafter

rougnness ere | ncy that t

perfoPEigPveiEy @‘@@eé@ﬁ@ afia P1ieh P, %fsesﬁ@\hihsiheﬁwe"E&ﬁmp@é‘éj described
there is a problemin that 6 an undul ation w |l occur

belowom sipeificanigelfec us yietded Mhbattefeets 010 gah ior ynoret areseliminated,
i ssible to only perform polishing processing,
the w?{gﬁ@ufomrfe@ﬁm&]gm@rwmh, ngngribee gsnatationoroft particles and the
urface proce of t tar et. Wth the sPutterln
geneiplipy & NaRURRETE SR REe PhieraIGH CapR S1gatggnty reduced.
prelimnarily 5 performng primary processing of
cutting work to the target surface and thereafter
Exan%é%orm ng finish processing via polishing, as shown
he Exanpl es described below, a significant effect

| RieXd, ®hél@amblédat tHiehiecbat Bledfbriam 8XplBREE. aMRese Examples
elimnated, 'the surface roughness is i rrproved and

are mdnelygwmiraalveoandfthparresmtasvartd)rt Hieall genir aty twayOIbe limited by
nodul es after the use of the target can be
such Exgmpfascant |y reduced. 10 [ Exanpl es] Next, the
Exanpl es of the present invention are expl ai ned. These
(Exareplgnipl es are merely illustrative, and the present

E&h%ﬁti or] Shal(cl& ﬁﬁl ,13 rgxgg%g leéén t %gravémagetnal,Ba target
manuﬁ%@&e@ﬁﬁd?é%%@ﬁn@xﬁd%ﬁﬁ ﬁ:gbgltagﬁé Qﬁgﬁfim&nﬁlg%lﬁ%x‘fr% rolling
was (HelS PritidrghraBesdify bf Batting with a lathe was performed, and polishing
processing with #280 sandpaper was subsequently performed for 10 minutes.

Next, this target was used to form a sputter film on a substrate under an Ar
atmosphere of 1.5Pa and DC sputtering condition of 30w/cm?.

The defect density of 10 4 m or more, average surface roughness, quantity of
nodules after use, quantity of particles and surface processing conditions in the
foregoing case are shown in Table 1.

Further, the micrographs of the surface condition of the target after being
subject to grinding processing, and the surface condition of the target after being
subject to polishing processing are shown in Fig. 1 and Fig. 2, respectively. In Fig. 1,
defects resulting from numerous cracks and indentations caused by fallouts can be

acknowledged. Nevertheless, in Fig. 2 after polishing, no surface defects can be

acknowledged.




was used, primary processing of cutting with a | athe

was pe

rf or ned,

and polishing processing with #280

sandpaper was subsequently performed for 10 m nutes.

20 Next,

on a substrate under an Ar
[Tablespluttering condition of 30WCM. The defect density of

10 g mor

nodul e

nor e,
s after

use,
processing conditions in the

this target was used to forma sputter film

at nosphere of 1.5Pa and DC

aver age surface roughness,
quantity of particles and surface
foregoi ng case are shown

quantity of

in Tahle 125 Further the m crographs of the surface

condi tfi on,Q tay get af bei.n g{ﬁec, t

gri ndi|ng ff é d&‘% tre @Eﬁr*t'é\g%f af 'téﬁﬁ)? hgace

t ar get i ng ect ing 1.9 es .

ar e shoa/{)wérlﬁ’ﬁyg? Sé&%‘l °Fi g. hgdﬁgeé% 6% 68 Eﬁ)@gssmg

1, defeghsfgsult hh nunme s cr acks and

i ndent atl?o;r%s caU>e y %%ﬂ l[flouts can be| acknow eadgy&thOd

Nevertihel ggse 1N x4 ) aftier polishing, no surface

def ectis can be 30 acknow{ edged. 7 [Taple 1] Defect

Aver age(Deudeivy| of Quantitly of Surface Density of

Surface Nodules—gfter—Partijctes Procesging—10t—mot
Exarfdleghness UWse Mef hod 1. dvre|m ([3ef ect/ “nQ)FeExam)l Prolae@smg

1.0 50 Few Processing Method 1 Exanple 2 0 0.4

Few Prjocessing Method | Caonparative 85 1.8 221 I\/Ism\gythod 1

Processing  Exanple I NMethod 2 Conmpargtive—50-1.6182
Exarvalay Fr ocedssi ng | Exampt e 2 {Met haid 2 Few Processing

Method 1

Comparative 85 1.8 221 Many Processing
Example 1 Method 2
Comparative 50 1.6 182 Many Processing
Example 2 Method 2
Comparative 30 0.9 170 Many Processing
Example 3 Method 2
Comparative 0 0.4 42 Few Processing
Example 4 Method 3

Processing Method 1: Cutting processing and polishing processing

Processing Method 2: Cutting processing only

Processing Method 3: Polishing processing only

In Comparative Example 4, the polished surface of the target was undulated.
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Conparative 30 0.9 170 Many Processing Exanple 3
Met hod 2 Conparative 0 0.4 42 Few Processing Exanple
4 Method 3 Processing Method 1: Cutting processing
and polishing processing 5 Processing Met hod 2:
Cutting processing only Processing Method 3:
(Exarppleidhi ng processing only In Conparative Exanple 4,
tg; olished surface of the target was undulated. 8 )
( ﬁ@r@l%)% opkdnpteBowers uses apthe mawemateridld and, as with

e B b e ST R
R T L R
proIPALLE RIS BGPEAGSRR iy WA, SaReEEEr Ve iy psequonty

perfomasd fiere8D tronyesf orm sputtering as with Exanple 1, and
the defect density of 10 g mor nore, average surface

r dhightaegat, waginaegd ty pefformo dpLiieriag asrwitls Examplant ahy toé defect
articles were exam ned. The results are sim|l arl

densighefnH? 1N PARIYE1 aVargIe SUTRER rougiNess: AHeltygidiodulsis affer use,
the target after bejng sybject to grindin .

auantly §t p3efts WaisexalBnet 108 TEvHin AESMGRL RaowR i Beble 1.
a g e 0 pol.i shi racessin re -
obbBbeedhile R rhrlBel e 8. Mol SRECTRIA sUBleGho orinaing
QLB @K thel i ' ishi

procewelﬁg acknow %g&f%%‘ﬁ??gﬁigﬁggfggég%egﬁ é?g)}%gﬁj??; polishing

procestibgewerd @bgehrdi RBhPs 0BRSS 0Pe. NOEEEREIRSRIngMrblh hderous
target after being 15 subject to polishing, as with

crack&eanihdertations sauset by fafoets weve aekrmnWadgbe dgetie target surface
(Comparative Exanple 1) In Conparative Exanple 1, Co,

after lping pUbje@t i geindi@dprasessieg.r aeverthaless, with the tanget after being

) Exa$pl,e 1l, a tar%g)} ngnuf actured under the

subjegtr OIS g S WEHERATRIRS! NondriRfierdPTarissupia admonterged.

(Com&?r{a{gibg%mp!gﬁ?d’ and primary processing of cutting

In Comparative Example 1, Co, Cr, Pt, B were used as the raw material as
with Example 1, a target manufactured under the manufacturing conditions
inciuding dissolution and rolling was used, and primary processing of cutting with a
lathe was performed. The amount cut in this case was 0.5mm. Polishing
processing was not performed subsequently.

This target was used to perform sputtering as with Example 1, and the defect
density of 10 4 m or more, average surface roughness, guantity of nodules after use,
quantity of particles were examined. The results are similarly shown in Table 1.

Further, the surface condition of the target after being subject to grinding
processing was observed with a microscope. Defects resulting from numerous
cracks and indentations caused by fallouts were acknowledged on the target surface
after being subject to grinding processing, and the defect density of 10 ¢ m or more
increased. The number of nodules and particles also increased.

(Comparative Example 2)
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20 lathe was perfornmed. The anmpunt cut in this case

was 0.5mm Polishing processing was not perforned
subsequently. This target was used to perform

sputtering as with Exanple 1, and the defect density

of 10)u mor nore, average surface roughness, quantity

dn Gotpasativer Faampde 2, ajbenthary the graeuntctw@sbeisged.imm upon
exam ned. The results are simlarly shown in Table 1.

Perforﬂ@“@lﬁ’( HEY PVPH%S%'&QP Gétt%‘én\ﬁ'ﬁﬁ‘ |ao‘ﬁ“'lﬁ thacongitigas usedeere the
same & GOBH P Eoiuitertt 2Pl BRRRG Marans AahGridned.
TR iR "%’Sﬁ%ﬁﬁeﬁ‘?@? SRt ad W PR and the defect

densut?lﬁ?H@Cd mf & @otd) hvagads §Qi¢§§é FtﬂJgTh hds ! fgardry @ﬁho@’tﬂ@§'a¢fﬂér use,

O U mor nore 1ncreased e nurber of nodul es
quant@ndf petitlies lvesrealxaminad.r enisecbsuBe arEaimigirit shoavrBnarayie 1.
2) 9 In Conparative Exanple 2, other than the anount
deurthsg) tee Quiiare upanditiqreof dheni tagggir after Peipgoseiscintp afrinding
cutting with a |athe, the conditions used were the
processing Was Chipgarast W Bx EHIOsCape. Pon&ﬁtsugewib%@sfgmﬁgnumerous

crack%ﬁﬁgﬂrgiqrﬁ%@g%lfq@dg&g %)@tr eérgmn%cﬁﬂqgv %@éegjcgr? ?@é’ arget surface
after BH, shkﬂgc/a‘& F&ﬁ?lﬁdlﬁggﬂo?{:’éﬁn aé’r?d ﬂ%edéférg%ﬁgﬂpar It ?Stﬁ or more

quant uant I'es

mcrea}%@%l‘eeﬁ?%’@gﬁﬁﬂﬁé@% ﬁhgtﬁghriﬁni?ér%f%o?uke%r éﬁ/d ?Qf‘i’i%s' sﬂ?o increased.

ace condition of the

(Compdragve BRBAPISEP) ect to grinding processing was
observed with a microscope. Defects resulting from

rnanBopsratoreaEkamale 3| otteert thiihdths aaoset cblybéiabl @66snm upon
wer e acknow edged on the target surface 10 after being
perforgu@g &eimary F@@Wﬁﬁlfﬁ@ op putt@gswv%@ 2 lathe, tthe cgetldions disesl were the

O/1 mor_nore jncreased. As shown in Tab
Sametaﬁ ﬁ%@r“VSfEWHPJ‘ﬁe% ég G Pracessingauas He?%%g%@‘ed

(fﬁgﬁg i ﬁ%hf%%ﬁqr@gm S%@F%%Q%m%%ﬁ e1 and the defect

densxt?%fﬁ@rﬁ‘?ﬂ‘& RotaTBEr RS G 8¢ b n%%&tdlﬁhgnt@vobhnéduféé Ber use,
he conditions used Wwere the sane as nparative

o OTBY Sl e S s S S AT e 1.

Bxattpre e sanfdce heorditficecof the target after being subject to grinding
processing was observed with a microscope. Defects resulting from numerous
cracks and indentations caused by faliouts were acknowledged on the target surface
after being subject to grinding processing, and the defect density of 10 £ m or more
increased.

Since the amount cut was small compared to Comparative Examples 1 and 2,
the number of defects was somewhat smaller, but it still showed a similar tendency.
As shown in Table 1, the number of nodules and particles also increased.
(Comparative Example 4)

in Comparative Example 4, Co, Cr, Pt, B were used as the raw material as

with Example 1, a target manufactured under the manufacturing conditions

including dissolution and rolling was used, and manual polishing processing was

10
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density of 10 p mor nore, average surface roughness,
guantity of nodul es after use, quantity of particles
were exam ned. The results are simlarly shown in
Table 1. Further, the surface condition of the target
after being subject to grinding 20 processing was
perfoiphee frosd the tstark teriobtaje cofivishDesieg tas griedstionery theamder of #80,
nuner ous cracks and i ndentations caused by fallouts
#150,{480, #40How edged on the target surface after being

subj e to grindin rOCessi n and t,he defect nsit
SHBkE hef vt Dbt iR HE3ha radi s s hdiiad fperdm the
. . t ratiyV
polisf? REBsin® BRERL: LhofRNS: ahl e tABteFance Hiufency of the
. " i ar _ A I
ornadbhé nRased s e SinaReosr riapd i abkrd o n
grindg(t@@gpar ative Exanple 4) In Conparative Exanple 4, Co,
Cr, Pt, B were used as the raw material as wth
Eargiditidn, svithargatuatapaoligdngr pibcessieg, tdithough there was no

~ .manufacturing conditions 30 including dissolution and
significgn diffgranss inder sudaee raihaRspANESHiteigP b ey and geisy portion

erformed fromthe stari to obtain finish usin
tendeg thind GRE T ECA R gRTonscSTide G e ¢igssUtacs. The
e el problemin that the anount of tine
result’ﬂgﬁjgpége{tlgemgr m the polishing processing became
EASSHBUS, in38fbgoliR) FRAMPRBANSRY BT G{UGEEY Qénéilgeohfi 1g)hu m or more

grindstone i ncreased since the substance of

resultdd Ghi 2drbydératyéns® agiemeed decrbhsed Signtsin@psan ddmparison to the
addi tion, with manual polishing processing, although

Companatine Bramptes. siFumnther, dbe tivdiddeesefene ionghhesshas atse improved

_ roughness, the outer periphery and center portion

in cotrgedieant ¥ Hee pepmyaeafiveo Examiiel afMereauenatit of eddant daat the

on the target surface. The K 10 result was ef ectjve
generplph Y NoAUSeI I PATIRE ISt 17 GEGS I SR BTahaviICt f4,g bartioular

 a profjr o e KN s Dl BB iR, " 2T

COADRERO: iso ebid@nt (ﬁ?é’fpﬁ'{ea%wgc#:-;b"i‘%s%ﬁ& ﬁ‘éltfth@& fof th€present
average surtace roughness has al so 1 nprove

invention pursuant to cutting work and polishing processing yields a significant effect

in the surface processing of a target in which intermetallic compounds, oxides,

carbides, carbonitrides and other substances without ductility exist in a highly

ductile matrix phase at a volume ratio of 1 to 50%.,

INDUSTRIAL APPLICABILITY

Since the present invention yields a superior effect in that it is possible to
obtain a target without defects such as cracks, indentations, fallouts or the like by
preliminarily subjecting a target surface to the primary processing of cutting work,
then subsequently subjecting this to finish processing via polishing, and, as a result
of sputtering with this target, the generation of particles and the generation of
nodules after the use of the target can be significantly reduced. Thus, the present

invention is particularly effective when employed in a target having a target surface

11
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in conparison to the Conparative Exanple. Moreover, it
is evident that the 15 generation of nodul es and
particles after the target is sputtered, which is in
particular a problemupon formng thin filnms, has
decreased consi derably. Therefore, it is evident that
in whitle Buiefmaetaliicr coayxiungsmewtides,ofcartidepr esenonitrides and other
i nvention Pursyant to cutting work and poli shing _
substanersewihagt duetilidy existinyai higbrdudie awmtrixiphaspatsuvelisee ratio
rocessing of a target in which internetallic
0f1t£éﬂﬁbunds, oxi des, 20 carbi des, carbonitricles and
ot her substances without ductility exist in a highly
ductile matri x phase at a volune ratio of 1 to 50%

EFFEU&%#ﬂﬁQ@mvﬁEthéﬁﬁlLITY Since the present invention
yield

s a superior effect in that it is possible to 25
optii Mh& passadt némay, def actssBiue as tagatksurface in which
i ndentations, fallouts or the like by prelimnarily
internsathiliectomgoantsyr geidesyrdeabides o danpondtridesr yngr ottes ssuigstances
of cutting work, then subsequently subjecting this to
withoili dhiigthityp exsist s Rriggivly lystle ety phasel at asvalumestighip ofof to 50%
) sputterin%\Mtt]this target, the %enenatiq? of .
beingparelpingsNaiied dendieatRrthant PracerATe of tittitthewgde then
of the target, can. he siagnificantly.reduced. Thus,, the
subseiieni St e AbisBnp o Bbbr B Bpvg T & el WinapACaerects
j i e [ ; r 3 1141
such ZRPRRYRS, IReRiABRACiaI0MS O0ufe HES B8 5 ELRRR AL ™ result o
sputtérfdAfthithistegg@ne ghiacantseifstt IO gRedad im et dbiedts [ftH0 1 m or
exist in a h|ghfy ductile matri x phase at a vol une
more loahi Ioe sabsthntiallyb @%mirtat&f FIEETs (FacEHEo U gRVIENT | vl ilvbrdve, hend the
present invention, as a result of a target surface in
genenatioo tof paniclesandlthe genergimmefsnodsesiader tur wselebihe target can
~carbonitrides and ot her substances wthout ductility
be signifieantlyfeduee@hl y ductile matrix phase at a vol ume
ratio of 1 to 50% being prelimnarily subject to the
primary processing of cutting work, then 10
subsequent |y subject to finish processing via
pol i shing, a target w thout defects such as cracks,
i ndentations, fallouts or the |ike can be obtained. As
a result of sputtering with this target, a
significant effect is yielded in that defects of 10 g
m or
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nore can be substantially elimnated, the surface
roughness will inprove, and the generation of
particles and the generation of nodul es after the use
of the target can 15 be significantly reduced. 12
CLAIM5 1 . A sputtering target with few surface
CLAIMfef ect s having a target surface in which
internetal lic conpounds, oxides, carbides,
carbonitrides and other substances 5 wi thout ductility

1 b g A G RIS PoHP s b v
oS g, TR 4ot GBS, o v ubstances

withoUt HURHiNTEL &litd ip &ﬁg&?@“ﬁgéﬁie RXrseshaseasdh §8Rime ratio of 1 to 50%,

carbonrtrides an ther substances w thout ductility
where@xdstectnof1 0 hing bl ynarecesligngditomh xauihdsewatk dosiat exish
whi ch the average particle dianeter is at 10 |east
2,  0ASputteBog garget Baccardipgitioeslaing 1t avlgeneimduerdgiadia sompounds,
. claim1l or claim?2, wherein the Vickers hardness of
oxides, heankidgas, ycadoeritndesmangi )thgh s bstancegowshov eictiitjeexist in a

. Vi ckers hardness of the .inter allic conpounds,. .

nighlygaieiie MK 9k Hga b il Taacvsiads TRHIE diameter is at
et ctility is 400 or nore, and the hardness

least %V?ftp% ng‘g there)c;f is at least 1.5 15 times. 4. A

3. SAefé‘p%&r%{igggfag@Laec%k@o% Haith Pt @RS t AhERLN hEhVickers

few sur cts, Wherein a target surface in

hardniéés efthierighiyeiuatile reatixmreiseds 400°0r dess, titawikdeshardness of the
carbonitrides and ot her substances w thout ductility

intermextalic  compohndgh| gxidast idaebides icarbtitiislesaand odlenngubstances
ratio of 1 to 50%is prelimnarily subject to the

withoyrdusiility Bo4GR et sreengndfthe iarfngsseifierenerhereot is at least 1.5

X subsequent|ly subject to finish processing via

Umespol i shing. 5. A surface processing method of a

o SRUEAC D9ohaLR R6O By e e PR AU et
wnrf, SCERE! ShIERL 18, AR RPN asfaomal, b, comices
carboRitSdes BadidiBet atlgSthnass Witthiond duetily axmwtdnat highly ductile matrix
phase at a volume ratio of 1 to 50% is preliminarily subject to the primary
processing of cutting work, then subsequently subject to finish processing via
polishing.

5. A surface processing method of a sputtering target according to claim 4,
wherein the primary processing of cutting work is performed to cut an area of 1mm to
10mm from the surface of the target material.

6. A surface processing method of a sputtering target according to claim 4 or
claim 5, wherein the finish processing via polishing is performed to polish an area of
14 m to 50 4 m from the surface after being subject to the primary processing of
cutting work.

7. A surface processing method of a sputtering target according to any one of

claims 4 to 6, wherein polishing is performed with sandpaper or a grindstone having a

13
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claim5, wherein the finish processing via polishing
is performed to polish an area of 1 p mto 50 g m
fromthe surface after being subject to the primary
processing of cutting work. 7. A surface processing
met hod of a sputtering target according to any one of
rough3bresise gsain gize of #§hty #400.pol i shing is perforned with
sandpaper or a grlnd one haV|n .a .13 rough abrﬁglve

8.  gRaUifaseZRrogessing methedod. 2 $PURTLRg faide! FCERIEng f any one of

o3R8 e s BA G4 PR LRGPk B BBl

Cuﬂmﬁﬁ&ﬁfaﬁé&ﬂ £ploying a bite (a cutting tool) or a

A surface processing nethod of a sputtering

9. tﬁrsﬂﬁfacécﬁr%rc%ﬁﬁgtrﬁe%ﬂ g sﬂ?fuﬁeﬁh@'tﬂ@e{‘r a‘c@o@mg\ﬁt‘@faﬂynone of

internmetal | i c conpounds, oxides, carbid

ciaim@ﬂrtbcmlWﬂiér@ﬂﬂrﬁ@dnetathberomtbﬂcﬁno&&ie\m t:hmﬂdesjlﬂarbd)mttrxdes and
exist in a highly ductile matrix phase at a size in

otherwhibstarices witteyut ghuiqbidityt ¢xisteindh @@tlyeldupbleamatreashaw gt |osize in
50)u m 10. A surface Frocess n(g od of a
whichsihgravara e PREICR diaeelsf & algeast ﬁ)}o 10 claims 4

10. dgcqqrfageﬁéﬁcg§élgﬁd\g@[gﬁ]0§r é’rfogqsrpgj ceaf‘:ég grgieﬁh%cgprgﬂrﬁ do any one of

s TSy, P L oM S g 40
or leﬁcﬂh fokets ré?&é%rs BP ke |ﬁﬂé‘?m‘é%llc hansmaisdidd (Pé@n@&bides

I's at Teast 1.5 tinmes.
carbonitrides and other substances without ducttlnty is 400 or more, and the

hardness difference thereof is at least 1.5 times.
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