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DESCRI PTI ON SPUTTERI NG TARGET W TH FEW SURFACE
DEFECTS, AND SURFACE PROCESSI NG METHOD THERECF
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 to the 10 surface processing
nmet hod t her eof. BACKG?@@&AFE’T@N; sputtering method
is a well-known technique as a nmeans for formng a 15
thin film The basic principle thereof is to apply
vol tage between a substrate (anode side) to which the
SMLAT TERING JARGIBE WOHEEVASWRFAGE REFECTShAND SURPACE
facing the substrate at a close distance and which is
formed from a HRACESSINGOMETHOBUHSERES, so as to
change argon gas into a plasna. As a result, the argon
ion generated thereby collides with the target, which
IS a cathode materi a@éﬂm@@xreof 20
di scharges (knocks o terial outside,
and the discharged material is |amnated on the
opposed substrate face. Athin filmform ng device
eMieopred@nt MventibH! reRited %o Rf Spdtdr|ryy idﬂgétllﬂ/ﬁﬁ R slttete defects
nodi f1 ed types such as a bi pol ar bifas Sputtering
such dasy craeks hinglentatiens e feilpuspand ehe fide dtetectargel 8&fdce, and to the
sputtering device and so on, but all of these devices
surfagenpresessing methashiheréefsi ¢ principle. The material for
formng the thin filmis referred to as a target,
since it becones the target of the argon ion. Since
this target is formed,f h | 1jision energy of
ion, the thin filmf i constituting the
target is lamnated on the substrate in an atomc
form or a cluster formforned from an aggregate of
SO¢e i . [ r j :
i o canerpEpmelioid BaVekndwh Enatle PR et fof'forming a
thin fiira'tjng' hei iy priseiplel theveutiio ts aphig Gloltage betRER BSiibStrate (anode
oday.
side) to w%ich the thin film is to be formed and a target (cathode side) facing the

substrate at a close distance and which is formed from a thin film forming substance,
S0 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 collision
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
the sputtering nmethod, but is also often caused by
r i i i : e ation
easchFP ig l@élﬁ?twndélgg{sfed |ﬁ*§/]aﬁ5t9§‘ e%c%H% ccﬁfnpgrﬁ}%ﬁ%g&@a

defecis resulting fromthe targe t he

prRebeetly,othiofsp@efihg! Hﬁﬁse

condi ti y)ns, tt?e rmt%r%ld fsﬁgﬂft()?@?\keﬂd%?gi sc a!sggggﬁpgmanded el

extremedy sapbjeticatéd depdsitmnheiethdds, tdne aPPOBeRaRUREk! 88 form films
.. but the material is not necessarily sputtered

with few grfgeliscul arly, and is di scharged in various

dixections. This kind of discharged nmaterial wll
aarlqgr%e'}eéatﬂ%otﬁﬂ*ébﬁﬁﬁ%s QYR FEINgoiStRa raniy atidbitable to the
spu B kBB e MADFRERE0s By SRS Bt BSTELDRS Do Luse o
. _ . S ol d thi '
the gphétatdh SRR req AP B R ahBarRRY If FierordRianh g Barticles

and noduRys. al . Further, since such particles often adhere
as a large cluster, for instance, these particles

wilnidec mosmahcsiditions;i theunbterial spattéicie(dddhaiged) rbM ®e target
~electronic conmponents, and |lead to the generation of
will aglerectq the pppased subsinater It glemenateriahisohots nebessarily sputtered

rti cﬁes, C}et has been discovered that the generation
PerpeficYiany jadels @ischargae snyarieus diectiers dBpisnkindgfodischarged

mate’ﬁ%ﬁ’&@te adrete b & f%géiﬁrﬁéié@@é%&spi%e%é’{”cﬂév'?c?%pyw than the
t - |\ 0P the t ar get terjal
subsFYeL B8 . 9B0BER by SRR 5 AR BlaR RS Sl b e
o el 18 refeR RS BB Cng ol R Sriginany

scheduifed thin ditm Sointing ehatiehigl. ¢ Fethic, Usnée sUB BaHRIePHfen adhere as a
uttering device, nethod of applying voltage, anong

large gﬁﬁéer f@dg@hﬁlcezm%rMQes vl pande reg short tdreult Y eh@fine wiring
, arget material or the manufacturing nethod of the

film 0{ SISGHONICCRNBPRERIPY aNd Igrd imie generationeofodafestivepproducts.  In
the opREMHoRCe! SHEN ChrclesI i s beR dikemeded that Top 1genesetion o
partic®s"\6ifl ihered5s $F luekPSase depending on the degree of materials discharged
from the target; that is, the surface condition of the target.

Further, 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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thin film Neverthel ess, mnute arcs (m croarcing)

Wi Il occur to the protrusions of the 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 will change (becone

del ayed), and it will not be possible to control the

defothdri aherAtnuniérdBs, nd af §',5}9{-H:]| i

will peel off and adher ealfﬂggt%%u?%g{éjg{j’e.tﬂién suc rﬁg fate il
changasibecoime deldyda)s andeitrsdll nos bei pdssite a0 ontrdl s Hepasition. At
. Obstacle. 5 Thus, it is sonmetines necessary to
timeg, dpgss equdhyand lepge heddlpamilk peakpipand asketeta temubstrate

nﬁdul es. This results in a problemof deteriorating

t He r atGash, dne inadulesytheresalyrs will hecamgea signifioant obstacle.

L AL CHEE SO R L
e ST SISO 84058 B R Fo BORA e
1Rddentigea edirgbt BRMdtfformeetifrem anhifBahtmh eﬁ%l,"éﬂr’n‘dldisio%‘teg used in a

i ncreasé. As conventional technology, disclose

state sphieterintegmeslgetconpodids) dXies,PEarHSSs, NBadRinfifiles and other
| ayer (fracture |ayer) containing mnute cracks and

subsigeicestdreempadt iv a altictilenmatiix phgsé.heHees htheee WwEkpioblem in that
renoved fromthe surface of a high-nelting point
the ggperation ofgipdies ard pagicles witingrease. Pat ent Docunent
D)y d a techni f 5 unif 1 Zi the fil ind
5o PROLF ISR defitelp Y SRcliPerotesPdreI ik aia8h a5 Wpich the
proceCiiT iRt IRy HACHE LDBNEUETHE mifRedBbihhd Yerective pans
arisingARITNG R I e RoRoR TeRVEa oM tnb A6riakte & highieting point

metaR)alloe eputtoeh@sergéthees. FRrbm MGsures N9t A% € tRchnique for
resol ve the problens 20 encountered in a sputtering

uniforraizire theofifm i arichguppresasy thie gedefdtioneot nbdaisl abd -particles by

. E,Pat ent Docunent 1] Gazette of Japanese Patent
adjustingdheyseirfapaprghnéssnoiNbe smitteEsngsargat et asito Beduoeetiie amount

2 zette .of .Japﬁnéase Pat ent Lai d- Open, Publ i cation
of regjgua Qrtairipgtion, hydrogen content on the 'surface, and thickness of the
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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25 DI SCLOSURE OF THE | NVENTI ON Accordi ngly, an object

of the present invention is to provide a sputtering

target wth few surface defects that is able to

i mprove the target surface in which 30 internetallic

conmpound, oxi de, carbide, carbonitride and other

substances without 3 ductility exist in a highly
ductiitycekise iratr i ' or t he

e s o € B R MFsel o B e E8 T, o yppress the

genetatibrt of proaviete ahtiepartitleacepom 'sPL@sHhHI afBt ﬁpgré\n&é &AL surface
The present invention provides: (1) a sputtering

procesgingkmetihedtheraokurf ace 5 defects having a target
syrface in which internetallic conpounds, oxides,
cabBi aeasent cigvertion mrawdeandbiehsputeting dacgat withhtaw surface

ility. exist i.n a highly ductile matrix hase at a
defec@%ﬁéwgr%ﬁ?fgegﬁuﬁa% imsyhichingeren ialis c@sreondst oxidasocarbides,

croRRRS I 10 BRI T PS5 b e e
phase it & WBlumhe ir&tic ®FROWS89%, Ahélemh gé%rfgé ‘3?%0&1 m or more resulting

carbonitri des and ot her substanc W t hou

from ohachirle wrieyo siot iexist; (2) Ghbputtbifi tlaﬁgéf@c%b?‘diﬁ@ﬁ)e%@ve? wherein

size in which the average particle dianeter

intermedallic GoBpoNINESY axidem)dcdB)des, Sparbbatiidgs taTdSSther substances
according to (1) or (2) above, wherein the Vickers

withoyiel aeitliy extst ima Higlyilductile miatrix phase at pheize in wh@Dtheaverage
. he. Vi ck f the i I
particlebHRMARE S B5IPHSE0- 300 1 MBS Anch8 o ier mectarged asentsiing to (1)
Wit h ductility is. 400 e, and th
or (2) HBR RN MR b Hertheds, e TaoRldisatia reptri pbase is 400

or ledsirthBevickbhe nard@sat o{ @N@qﬁte?ﬁaeﬂélgﬁtc{%rgﬁgﬁ ecfs;rég%ie% carbides,

surface processing nethod

carbohitrdesir 4Rt eotHef atibstantear Wit_'hgét tcﬁkﬂmg’_ 3%;1@6%# Pdf Chhd the

internetal lic conpounds, oxides, carDi

hardneas ldifférencel ¢iserantliscdteastsubtmaeses wi t hout ductility
exist in a highly ductile matri x phase at a vol une

riagnterpthe presembiovamtion gise provides: (4y assinjauet proeessing method
ri mar rocessi of cutting work, then subsequently

of a %&‘6&9885 ‘t%EQEfti\Nﬁf@ ngr%t%% ﬁg\gtha wWosrethiantgrge sugace in which
intermtafi@CEoMpBGRaS’ BYidLs! hcoaO}bl‘zifesfj1 carbonitrides and other substances
without ductility exist in a 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 (4) above, 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 (4) or
(5) above, wherein the finish processing via polishing is performed to polish an area
of 1 4m to 50 £ 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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sputtering target according to (4) above, wherein the
primary processing of cutting work is perforned to
cut an area of 1 mmto 10mm fromthe surface of the
target material; (6) a surface processing nethod of a
sputtering target according to (4) or 25 (5) above,
wherein the finish processing via polishing is
whene@t tottingds perfoPhéd WitAna i
the surr?acg after bei ng@%ﬁ;&ogg%&lﬂ%ét é‘t’%Pg%a@WJ&%g Tog))or
a chipr (Ressinfapeoprocessing metod lof a(shutiering téee aBESGRTFI0 SNy one of
met hod of a sputtering target according to any one of
(4) tp48)¢ Whesginalpirreetalier edmppuntshoxiges s cpebities medrbanittides and
er or,a ri ndstone havi g% a rough abrasive

otheggggﬁggp%wgpo#g ueiity: goxst ingy highlydeelde matrix prasssahg size in
. i i f
whiclTnePeveagd piiclb Ciphbl kPRt 1G5 B0 drropndaial ansurtace
proc S G T LA 4 S 51, v
the \Apldreeidrifed bl @le RfgHY dubhiet IQIaﬂ’mé Qﬁ%ies ® 400%r 8 (He Vickers

wherein internetal | i'c ‘conpounds, es, carbides;’
hardresshohitier intlrmetaltic cRiMRIUrRIsh DKRIGE BarMiiBO UsarBbRtidéd énd other

exist in a highly ductile matrix phase at a size In
subsigiicen Wit \duciilily isa#20 or enatieamptigheitmrdheseaiterdnbe tigereof is
5 nd (10) a surface processing nmethod of a
at Ie%%m@@meﬁg target according to any one of (4) to (9),
wherein the Vickers hardness of the highly ductile
matri x phase is 400 or less, the Vickers hardness of
the int gy ﬁ-%b i [
car boni tTT0€ ' eS—W S i
is 400 or nore, and the hardness difference thereof is
10 at least 1.5 tinmes. BEST MODE FOR CARRYI NG OQUT THE
| vieNatdasTibject & (et suristieqsrbocessitdf f1¢ prRe8nPINERESH R target
, of the present invention is a target 15 in which
in whigherirteraetalic ceomppaunds, oxidbss, cadidesjesarbonitrides and other
carbonitrides and other substances w thout ductility
subsigngeg;without Qustikty greymixes: inl @ highly duchlieamatrit phaselat@evolume
: [ f, 1 to 50% Wen this kind of target materi al
etio &ﬁ ﬁ8§§ﬁ%t ances without ductility being mixed therein
! Wﬁ%’r?hﬁ%%mggcg%f@t r?ﬂ\?tﬁﬂﬁm&h ObgaRbbs v&ﬁlno%%b'ctﬂﬁy being mixed

t ool
therein is subject to cutting work with a bite (a cutting tool), for example, with the

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 fragments 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 4 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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20 |l ocation where internetallic conpounds, oxides,
carbi des, carbonitrides and other substances w thout
ductility exist as the point of origin, defects
(dents) in the formof cracks, indentations caused by
fallouts, or in some cases fragnents remaining in the
indentation will be fornmed. This kind of surface

detesbion | N s06R U Ta8e e hefabBop AREECHA miAOYE 18 %resent

_ ductility having an average particle ter
Inventipnsie particwarlyreffective. evenly and finely di spersed.
Further, when the hardness thereof is neasured, it
oflp éne pErsant inventient Atier pérdorviing ¢ne priatatpgsscedsindef cutting an
h%gﬁl{ dHcthhe matri x phase is 400 or |ess, the
area 4t Wreteraply, Hpas o dPmmdromithe feigst Imateabpberfiishing processing
: ' : i des,. carbonitriges and other substances
via pgmﬁ%rﬁ'g@%s %@é%q‘?ﬁpyvipser@aaeer ﬁﬁ?é?aqurh@m@g @hezrea of 1mm to
1omrHii&figr ' o herefore, in such a
case, t eﬁ\sl,%l 19 gt@ V%r%@e@é@ﬁtﬁ' ﬁ%}ﬂ%c}a@ﬁt m%teﬂlaé@é’%@‘:e that were
previoisi@ Toineéd ithereaht | RUisad ' | 8 S i
i nvgnti on, after per'%orérrél{rr?gﬁ% ﬁ@gﬁ%@%ﬁgc@@?ﬁ@ gfocessing
empleyingianbjte(a cmiagt@él)m@‘@rﬁiﬁm y lmmto 10mm fromthe
target material, the finishing processing 5 via
pdsi shiasylti ef thibseuftiegtprocpssihgr (peiharfhpracasmy) f @though the
%ﬁltin9<ﬁ§ area of 1 mnmto 10mmis to effectively
generaliohy e t9fdeeisr seely am araeks angetindentations causbdcbyt falbuts as
reviowsly fornmed thereon. It is desirable to
descrlfff MLl oe Sk el dsea rplSeat vjingeachepes o a
. i t a chip, .a_resul f this
grlnd%tgtn tg %%dlwgcesghngl:a(@rﬁqﬁroff Q’?d@%@Fﬁg%?SéPtmﬁbh theseby, the
foregdifg aRAEE3 1SueR o=f crdl ' £ é\géé 4 imi
gingentations cadgégﬁighégﬁﬁgﬂ?gﬁggé eg%ﬁyg@@ugbgv%ehmuwued
and aviialt landesmsothsaiglet dhefesie tormid@tHepbhphed wi th sandpaper
or a grindstone having a rough grain size of, for
i AabdprRer 6r80gIINdstone halirey abyugh QeainfszeapH8g t¢8A66 S able to
sth ﬁiicracks and i ndentations caused by fallouts are
effectivpVneivainale thandefacts atigiaating rfoarn hintermysalli€ aenpsunds, oxides,
-forned thereby. 15 Sandpaper or a grindstone having a
Ca'b"ie%u&?f@?faﬁl‘?e i%&&th%éw%amw withoab | dsictility generated from the
cutting work, and is the optimum range of preparing a flat and smooth surface
including a ductile matrix phase. Here, there is no need to perform 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, although 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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effectively elimnate the defects originating from
internetallic conpounds, oxides, carbides,
carbonitrides and other substances w thout ductility
generated fromthe cutting work, and is the optinum
range of preparing a flat and snooth surface
including a ductile matri x phase. Here, there is no

an une@idtié® wiebEeiMdithé YrgBPLisid . TR R, ijré%élig), it is impossible
suffice so as long as the fallout of cracks an

to onily:plerfomn ipoiishing rproeessimm weithout \BeefdrirePghindielg drbtédsing, for the
and snooth target w thout surface defects such as

surfage Arreessing phiberargstons caused by fallouts, it is
p?&ﬁhi]k%he to _consider polishing the target material
f VoI tthe shultering; targed pfdibepeiesent invgntindsekiaimedaby myeliminarily
l\rlievert hel ess, i

Pe”°i'ﬁh{?df 8%%@?@#%%@0&{ Qﬁggﬁiﬁgpﬁéﬁﬁ%%t %arg@héyﬁscg'@?m%thereaﬂer
percl e TR B L R Se FRRIRAD ¥ HhahBies cescrvea
belowdra Bipifladt wifbet 5461888 fh R defedtt D1 SR HABCROP aﬂ? eliminated,

hi ghl'y ductile matrix adhering to the grindstone
the sufthde qougiaeds dsil miprsved,t ndaG| g@9raBBh NBF particles and the
processing, although there may not be a significant
genetitioneafaadblleésaftdrahe wst ad the targehnessbe tsigrificansly 2educed.
tendency that the 30 outer periphery and center
portion are polished nore, and there is a problemin
E th@tP 6 an undul ation will occur on the target
[ Xargg lace. Therefore, inreality, it is inpossible to
0 f i g b ing. W thout rformn
oM AEEEARS cf e Bslepf BB 2t PSE] icie Examples
iveWV. i t.qf -t ng .
B e el ey oReh fiveffion 3haf nch n el Baf 1 miedt by
such Exampies.processi ng of cutting work to the target
surface and thereafter performng finish processing
(Exaraple Pol i shing, as shown in the Exanples descri bed
below, a significant effect is yielded in that defects

ofn 1xampleod, feR.e Gir Ptel B rivae atsed asethrirbucenaterial, a target
rov‘.?d and the generatign of particles

manuﬁ%%{g{]qr}gﬁ%glgﬁgﬁea anifastufpg panditignsainclyding slisssiutigneand rolling
was G Print&y ﬁ%caégﬁbfdf%ﬁﬂfAﬁl Wi W F8Re Wik Eﬁ%%leg,s hnd 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.



Next ,

expl ai ned. These Exanpl es
and the present
limted by
1, Co, Cr, Pt

t ar get

per f or med,
sandpaper was subsequently perforned for

20—Next . ed to forma sputter film

such Exanpl es.

t he Exanpl es of the present

i nvention

shal |

not

i nvention are
are nerely illustrative,
in any way be

15 (Exanple 1)
B were used as the raw materi al,

I n Exanpl e
a

manuf act ur ed under the manufacturing
[Tabledddi ti ons including dissolution and rolling was
used, primary processing of cutting with a |athe was

this tar

gpt Was us

and polishing processing with #280

10 m nut es.

on a SJbStd’e écﬁ urfder, an Ar | atposphere |of 1.5Pa and DC

sputtefing &onhdi tfi oAVERISowf c ANt OT Jdf Quantienk| t ySwface

10ja mo aver, surfagce roughngs quantjty of

nodul e$ gfﬁ%{yeoljse, (ﬁgfﬁ??ty E\FOdH%rstai%_@fesspaﬁWF'%rfa%@cessmg

processi ng ,GRBAI i BRS4A he foqregoing case arel shown

in Table 1.“ 25 Furtﬁéﬂrrétslgne m cﬁjos raphg of the sur f4gtdod

condi t| on Q@éret he |t ar 88 after being subject to

gri ndi hg processifng, an():l the surface cgondition of the

t ar get | #bdfect/dal Mg subj ect| to polishing processjng

are shpwr T Frgy —and—Frg—2—+espeeti-vely—ln-Fig
Exarbple tlef ect sor esullti ngs brom nunerggls cracksggpd .

i ndentpti ons caused by falllouts can be| acknow engé%9e33|ng

Neverthel ess, in|Fig. 2 aftfer polishing, no Surfacf?lethod1

defects can be PO acknow gdged—7(Fafpte—1} Befeet
Examplerzage Quabtity|of Qantitly of furface Deggity ‘P"rocessing

Sur facle Nodul es after Partifcles Processing 10u |m or

Roughness Use Method More |(u m) (Defeg¢t/cnR) 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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Exanple 1 0 1.0 50 Few Processing Method I Exanple 2
0 0.4 45 Few Processing Method 1 Conparative 85 1.8
221 Many Processing Exanple 1 Method 2 Conparative
50 1.6 182 Many Processing Exanple 2 Method 2
Conparative 30 0.9 170 Many Processing Exanple 3
Met hod 2 Conparative 0 0.4 42 Few Processing Exanple
(Exarfipfet)hod 3 Processing Method 1: Cutting processing
and polishing processing 5 Processing Met hod 2:

Cint tHxagnple oz e€9i IQr, ) B widr@asesli ag thet e ndterial, and, as with
Pol i shi ng processing only In Conparative Exanple 4,
Examie hotitahgat santfasuret! uhdert tregetamasciunihg edrditions including
) oSE_xaane 2) In Exanple 2, Co, Cr, Pt, B were used as
dissojion and rallewgi wias uskf, RIENAN Rrogesaing ef ruting witjea lathe was
manyf act yred. under_t he manuf actyring conditions
perfoliigdl i, PASEER rPGrssing Wil F400 wedharaner  pRsnarhsequently

i : utting with a lathe was perfornmed, and
peﬂogégﬁgﬁﬁ%g%ﬂﬁg?&si ng with #400 sandpaper was

STRRERIGE Ll 80T S04 G g% e oo

densityhef tieéfientor mieres iavgragle siffface roUghRESs, UERItIBOE! Bodies after use,
roughness, quantity of nodul es after use, quantity of

quaniityrof ipaltécdesvareee examinesd. ThHearesels btes siatikarlyi shiomer ihyTable 1.

shown in Table 1. 10 Further, the surface condition of

t Ferthar gibe aeiface wondiiosuef tha taigegrafiedi being subject to grinding
processing, and the surface condition of the target after being subject to polishing
processing were 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. Nevertheless, with the target after being
subject to polishing, as with Example 1, no surface defects were acknowledged.
(Comparative Example 1)

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
including 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, quantity 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 4 m or more

increased. The number of nodules and particles also increased.

(Comparative Example 2)
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processing, and the surface condition of the target

after being subject to polishing processing were

observed with a microscope. Defects resulting from

numer ous cracks and indentations caused by fallouts

wer e acknow edged on the target surface after being

subject to grinding processing. Nevertheless, with the

t dn deampanative biekargplis 25 vt ercthanotheo bvihunt Gut aseittg 1011 mm upon

Exanple 1, no surface defects were acknow edged.
perforraBighBRErY, Brasesseofigutling @ditpariathey éh&xangitiend used, were the

Same%%ﬁﬁ”@a??ﬁger Eégag% e ?r:nﬁééﬁgé{}ghgéi@%tﬁ% ncg\{i gehrformed.
oY REOUEAAE LSRG RsRBim AnL5 e Pac MR I MG B the defect
density bN16u4R dr Fhdre, ‘é@ﬂaﬁrélﬁfé@%u@ﬁe%@ﬁ%{ﬁ AStUiEY Stter use,

case was 0.5mm " Po ing procéssing

uanigrof parrieswereaxamided. Tihes i
d tlg:[erg)r@m sputtering as with Eggﬂ?ghlﬁéﬁgﬁg@t%ﬁg%@é?érgple L

dengthey tbe diace @ondition, ofatey 2@ges Wiffearciveinguaibi@®Sto grinding
quantity of nodules after use, quantity of particles
procegeing waanpheervedhwith es uhicsosnopesi refectsy redubing ifom numerous
25 Further, the surface condition of the

C'aCkg %?@:i@égﬂ?é?”% ERHBE4 fjfallauts wege iasknayledged s tenigrgetssurface
R RN PO e
. f f bei ng.

RN IR R

(Comphratile ERpfiple®)e increased. The nunber of nodul es and
particles also increased. 30 (Conparative Exanple 2) 9

| m Compzerative €xEraplpl 3 @heptihat thdamaht ArBEIHg ©5mm upon

being 0.1 nmupon performng primary processing of
perfompingi primaryt progebaingeof autiing wiithii & ilaths, treedomditiens beed were the
Same AECAGP AN BIPIeTh o PoLpB Piasesag Wb s piestarmed.

S B utbd o AR e A B e e deec
censi 10 BF PGS BE kS AL iy A e e,
quantitef paricles 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 4 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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Further, the surface condition of the target after

bei ng subject to grinding processing was observed

with a mcroscope. Defects resulting from numerous

cracks and indentations caused by fallouts were

acknowl edged on the target surface 10 after being

subject to grinding processing, and the defect density
perforhetiOftdmnher stamr1® obtaif aaFfish Ui RayWhdstorlelth enel orddreor #80,

nunber of nodul es and particles al so increased.
#150( #88Pa#400.ve Exanple 3) In Conparative Exanple 3,

ot her than the anmpunt cut being 0.05mm upon

p&taTsy Hekg Was awrgblepviseibat e amotint of tineniaquireditatgesform the

same as Conparative

. t.he conditions used were the 1
P°"S*ﬁ93nﬁﬁ°&e§$m%i§?%qmﬁge'mrat%ssi%15 Wae matntpranas: equency of the
ornc T B 8eg ek 566 S BsBAR T TS AR AR blpered to e

grind&¥peage surface roughness, quantity of nodul es after
use, quantity of particles were exam ned. The results
ane adaitibar |witts hewAubn polBhgl- : r
condition of the tar getp afterg bpégﬁ%éégﬁij g‘(i:tths?gﬁ‘ R5€ was no
signifipeint diffegenc&inpthe s taice gougisnedss eiey edtenipefiphery and center portion
m croscope. Defects resulting fromnunerous cracks
tendeghi® begelishad mese.cand ad unduiationoatasimesr en duktavgetesigiate. The
on the target surface after being subject to grinding
resultwag adafactivedatgathe defect density of 1011 mor nore

SR o Bhdliind BSeRFA sd'2 URR R s RIERE 784/ or more
resul i £ore BRNsRRED ™ kg "B Rbrenhon b bbuty W GHBegen 1o e

C gtV Exanthiaar tp | ' V. :
0m%:(rarrpl ex4?ﬁ)l n anlggﬁi ?&:&gggr%?gﬁg,ge &@{é&%gﬁds %SO improved

in conparisesetb abet Donparativg eExaahples  Motdoveranplie elvidéht that the
target manufactured under the manufacturing conditions

| generationrafinediules and particlesoafterrtbiertatdet g spatieredewhichnid in particular

manual polishing processing was 10 perfornmed fromthe
a proklery Hpeiy IQ5RYRG fiA THMB, Ras desragsed gensideradie in t he

orl'ﬂgltefc?;e,#%? cl)s evilidlefsn(%’t"ﬁ%i3 QHé# 4scl)J%ace processing method of the present
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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15

Here, there was a problemin that the anount of tine
required to performthe polishing processing becane
enor nmous, and the nai ntenance frequency of the 5
gri ndstone increased since the substance of a high
ductility matrix adhered to the grindstone. In
addition, with manual polishing processing, although

in whivhr énteametailic scgmpbunds)t ogtiddser eatiddd) thdonitfilaéeand other
roughness, the outer periphery and center portion

substesgge avitreubelustilityséwdst ina ighdy duatileumdtrixaphase atewdaleshe ratio
on the target surface. The 10 result was a defective

of 119 H05et. As shown in foregoing Exanples 1 and 2, the
defect density of 10 P mor nore resulted in zero
defect/cnR2, and has decreased significantly in

EFFECSFBR TREN NI'FI%)N Conparative Exanples. Further, the
average surface roughness has also inproved in

COVIBRI theOPrésoriththvepiBar alsi e r%égﬁﬁbﬁ- '\Q@%%hrfabé b which

evident that the 15 generation o odul es al o
intermpetatiicc compriunes, tdyddésr egbides, SeatboditBdes VMR E bthér istibstances
as

particular a problemupon formng thin films, h
withoubduetility @xish s iadkeighly guctiidenagfizrphaset ati & velunte natid batl to 50%
. the surface processi n%} met hod of the present
being prelminatilpusubigst too theit piimgrwoplocessingolof shuttigg work, then

subs%ﬂ%’& 2'§ eg{.f ?éqﬁmﬁarb%:r%]elrgsmag/}g gqﬁiggifqgt ig.nteirggt Wtrhfo%(t:edefects
such SRTRBREE KRR, HEEY Bh 968 B0 Bet SRR i g rosun o

Dot i) i 8 Fati.q :af %
souteE 1, O 12 2B PLEALLNS ok 8 BBV toum o

more Y@l B8 saibstartialipreliglinged, tie shffack trol§hRESSIW Bnpdve2and the
obtain a target w thout defects such as cracks,
generatidardfiarticies anal theudenevatidrhef hblelesyaftepriet iusersfrthé target can
_Subjecting a target surface to the primry processing
be sigjfificantlyiregueedk, 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 30 invention is particularly effective when
enpl oyed in a target having a target surface

12



11 in which internetal lic conmpounds, oxides, carbides,
carbonitrides and ot her substances w thout ductility
exist in a highly ductile matrix phase at a vol une
ratio of 1 to 50% 5 EFFECT OF THE | NVENTION Wth the
present invention, as a result of a target surface in
whi ch |nternetaII|c conpounds, oxides, carbides,
CLAIMS boni tri des and ot her substances wi thout ductility
exist in a highly ductile matrix phase at a vol une
ratio of 1 to 50% being prelimnarily subject to the
(1] primary progesRitReing target vith Y@Wksufd@h dbfects having a target
subsequent |y subject” to finish processing via
surfaqeo pregidred ,byamedirge andi rolimgt indehiptt intersnathllisscommpakgis, oxides,
i ndentations, fallouts or the |ike can be obtained. As
carbidesy e@arbon@mde%@mdt @ﬁhefgsubstancas swithowedyuctility exist in a highly

nificant effect is yielded in that defects of 10 u
duct"?nr&%tr'xrﬁnaéec%na@@u;t@ﬁggéﬁfgeamgycmtam%ﬁb&easﬁrceo Cr,Pt,Bata

vl B RO e AN P85S o e
averag;% Hﬁclé%ﬂé}%te@q at10ad19.518 rﬁofu'n‘? Eiﬁ&'\)‘clfqu Li%ace esb%of the highly

terlng tar gét

ductllé‘iﬁ‘ﬁﬁﬁks?ﬁ@éé RO 400t 8F 9&is, tﬁér‘f/%ksrsohﬁﬂﬁfe%g &y sﬂﬁéthgé‘@s without

and rolTing in which infernetal i ¢ conmpounds, oxi

ductilibaidrddesor mardycamd thel¢mrdmessotiifferersse aroct s &l ldagtt .5 times,
ductility exist in a highly ductile matrix phase of a

whereimp defaats o)1 0/amge:t inoge cesultnafrom etachiresworBodo Got efdst. B
at a volune ratio of 1 to 50% substances w t hout
ductility are of a size in which the average particle
dianeter is at least 0.5 to 50m the Vickers hardness
of the highly ductile matrix phase is 400 or |ess,

21 [he, vieker s BARAEs SioRbsSHESIRRIS, of! & " llerCIbh With few

is 400 or nore, and dness di

surfacd! déRaf! whereln ﬁémet‘@tﬁfa%'e” pIEPEP&d %y%eﬂtf?i(@é%%?&ﬁﬁg in which

resutlngfrommac ne work do not exi st _
intermrBtafliaceornpoceds, bgides hertbifesa cdrbbhigrided dri Bhervistbstances

withomjte\évuctility exist in a highly ductile matrix phase of a sputtering targeting
containing at least Co, Cr, Pt, B at a volume ratio of 1 to 50%, substances without
ductility are of a size in which the average particle diameter is at least 0.5 to 50um,
the Vickers hardness of the highly ductile matrix phase is 400 or less, the Vickers
hardness of substances without ductility is 400 or more, and the hardness
difference thereof is at least 1.5 times is preliminarily subject to primary processing
of cutting work performed to cut an area of 1mm to 10mm from the surface of the
target material, and then subject to finish processing via polishing performed to
polish an area of 1um to 50um from the surface after being subject to the primary
processing of cutting work, and wherein defects of 10um or more resulting from

machine work do not exist.

[3] A surface processing method of a sputtering target according to claim 2,

13



surface defects, wherein a target surface prepared by

nmelting and rolling in which internetallic conpounds,

oxi des, carbides, carbonitrides and ot her substances

wi t hout ductility exist in a highly ductile matrix

phase of a sputtering targeting containing at |east

, Pt, B at a vpluy ratio of 1 to 50%

wherelGpeliahing i PRSI BRRGPERSE B o GEPSsions hAviog & rough

1 \ e J Cl ianeter is at least 0.5 to 50m
abrag\iE i kBB Al 2o ghly ductile matrix

phs ) i har 3Sn Qs :
[4] sug‘stg gﬁ%%ésl%\?woﬁscéﬁt?&%%wﬁ@{y& @%HH%Q@&&H&F}%’”?&@ clalm 2,
wherdiardimaasis srfdrateanaih (488 pRicessinglerhpRyingla Buttihg®Soli 6 a chip.

prelimnarily subject to primary proceSsing of

cutting work perforned to cut an area of 1 nmto 10mm

fromthe surface of the target material, and then

subject to finish processing via polishing perforned

to polish an area of Imto 50mfromthe surface after

bei ng subject to the primary processing of cutting

wor k, and wherein defects of 10m or nore resulting

from nachine work do not exist. (3] A surface

processi ng nethod of a sputtering target according to

claim2, 13 wherein polishing Is perforned with

sandpaper or a grindstone having a rough abrasive

grain size of #80 to #400, [4] A surface processing

nmet hod of a sputtering target according to claim 2,

wherein cutting is perfornmed with | athe processing

enploying a cutting tool or a chip. 14
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