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The present invention relates to a spuitering target w ﬁgg icle
generation and mnimal surface def ectsﬁi n which inter rreﬁ%‘lf/fl%b@@ Zﬁ%s
oxi des, carbides, carbonitrides and other substances w thout ductility
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means for formng a thin fOFPROBUOING SAID TBRRGET thereof is to apply, in
a lean gas of argon or the like, a voltage between a substrate (anode side)
to which the thin filmis forned and a target (cathode side) facing the
substrate at a cl ose di SB%@@G@MJNB'@IE'FI-FE N‘{/Eﬁ%léfﬁm athin filmformng
substance, so as to change argon gas into a plasma. The 15 consequently
Fgelfpé‘ﬁhted argon ions collide with the target, which is a cathode materi al,

the energy thergpé plessitangenstidrs plateertd)a spatiémng ergativithi reduoed padicle and
the discharged material is | am nated on the opposed substrate face, [0003]A
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requency 'spu ter|n evi ce, plasma sputtering device and so on, but
al | of matixephdee| aadt@tmé swfadaaflmahlagbaethodﬂhemxf pl e. The

terial for formn hethl filmis ferr dto as t ar get nce it
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target | am nat e on 25 the substrate i an atonc orm or a cli uster
form f onoitage bebmeam aayldpstrgte Ganoidesside) tatwinish the thin filg u$ formed and adanget

accurate hin fil [ hIS t he r i el n i dely
eed | {CatprE il et i, SEETER ofh € cladnsy S BB oadRaRih I, fordcho &
sput t erthind filhg efbrivitig f SUbStArLd, hid é$|t650h§n@@l oflegasdpflo 04 plasma. The
extrenely sophlstlcated dep03|t|on nmet hods, and an inportant task is to
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gener atdlﬁha@éediﬁfatérﬁﬂ i§ EftinatéWoi teeroppesds Wsstraté fgdee 1S the generation of
particles and nodul es. 2PCT/JP2010/071786 Under nor nal

cof@Bt i ons, t heAnkireding foasming slevice empieMrgdhis spPutieing RrRcHiR IFlidesdher e
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per pendi cul ar |scharge In vario ctions

2i scharspeatiering efavide, va Iplasnod espaittecny hevicerpadesd oni, et dadl bﬁmeqwd(mceslg
devi ceeg]%ger than the substrate, and this at sone point wll peel off,
fl oat oy g saVR Q?"i RENGAKst rate, or generate arcing on the target

Sonor e (57 achel B8 Pl AR BBR 0, bIREHEE A iy she
part i clbespmesdthehtasgetpafr thecargonwiohs. Since this target is formed from the collision
energy of ions, the thin film forming material constituting the target is laminated on
25 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 reason

it is being widely used in various electronic components today.
[0004] Recently, this sputtering used for forming thin films is being demanded of
extremely sophisticated deposition methods, and an important task is to form films

30 with few defects.

The generation of such defects in this sputtering process is not only
attributable to the sputtering method, but also frequently to the target itself. As such a
cause of the generation of defects resulting from the target, there is the generation of

particles and nodules.



cause a short circuit in the fine wiring filmof electronic corrponents for
exanple, and 10 lead to the generation of defective products. i's known

that the generation of particles is cagsed by the di s_chg;cgﬁ‘”g%mtoztﬁﬁgéerl al

fromthe target, and will increase or @ecrease dependin
condition of the target. [0006] Furthernore, generally, the target face
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and make the control of the deposition difficult. At times, these rough and large
25 nodules will peel off and adhere to the substrate.

In such a case, the nodules themselves will become a significant obstacle.

Thus, it is sometimes necessary to temporarily stop the sputtering process to remove

the nodules. This results in a problem of deteriorating the operation efficiency.

[0008] Recently, a target is not formed from a uniform material but is often used

30 in a state where intermetallic compounds, oxides, carbides, carbonitrides and other

substances are mixed in a ductile matrix phase. Here, there is a problem in that the
generation of nodules and particles will increase.

[0009] As conventional technology, proposed is a sputtering target in which the



15probl enms. [0011] Al so proposed is a sputtering target having a target
surface in which internetal lic conpounds, oxides, carbides, carbonitrides
and ot her substances wi thout ductility_exist in a highl i L X
phase at a volume ratio of 1 to 50% wherei n defects of )"{%Hg’#d&?”@?éér
caused by machining do not exist (refer to 20 Patent Docunent 5). This was
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15 problems.

[0011] Also proposed is a sputtering target having a target surface 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%,

wherein defects of 10 uym or larger caused by machining do not exist (refer to

20 Patent Document 5). This was proposed by the present applicant, and is an

effective means among the known documents. However, there was room for

improvement for the further prevention of the generation of nodules and particles.

The present invention is an improvement of Patent Document 5.

[0012]
25 [Patent Document 1] Japanese Unexamined Patent Application Publication No.H3-

257158
[Patent Document 2] Japanese Unexamined Patent Application Publication No.H11-1766
[Patent Document 3] Japanese Unexamined Patent Application Publication No.H10-
158828

30 [Patent Document 4] Japanese Unexamined Patent Application Publication No 2003-
49264
[Patent Document 5] International Publication No.W0O2005-083148

SUMMARY OF THE INVENTION



15l ess; and 2) The sputtering target with reduced particle generation
according to 1) above, wherein the nunber of defects in a size of 0.001 to

0.04 un on the target surface is 90%2r nore rel ative '330 hlgé t ggnber
it Btz

of defects. [0015] The present inventioff additionally pr
surface finishing method of a sputtering target with reduced particle

gener atio wher ei n.a, t e urface.in which internmetal li c conpounds,

oXi des,fpégplsmgtg?becﬁwﬁﬁi@r&‘ﬁjg\’%ﬂwn&t her substances w thout ductility
exiigwiz i N a hi ghlay gbjett be th@préserthadentin i@ 0OproVRId atdputRiring taPgdiOWHith s
prelimnarily subject to primary processing of cutting work, then

subs equeHErNer syklaset chasaciefistigs thalcissahlagovimprowe dne daigel surfagederwhishf or m
a surf ' LC a i.0 ec oo t r i.5.0. 5%
or 1 sl EorhBBAEE" okiesh; GiyoEhosts P eSS i RSt s B5farloss
accor diwihdut Suctiippexistvines eiighlyhguctilatmatrixt plasescand ipregent oe intib®.tAO1 to
0.04 pn2 on the target surface Iis 90% or nore . relative to the total_nunber
of def gqneration (Ao wes AnchPagicdes HPoNnFRYHe Y. ard Jorrreyide Hie sUfarget
sur f acegd: & WRi LAt tallic conpounds, oxides, carbides, carbonitrides
and ot ﬁé¢l£@ﬁggﬁgﬁgggﬁ§mt out ductility exist in a highly ductile matrix
phase at a volunme ratio of 1 to 50% 5PCT/JP2010/071786 being prelimnarily

subject_to the prjoar ocessing of cutting work, then subsequently
subj ect['vt‘%?nlsir}ﬂf Sﬂlvﬁ"}%ﬁ@g’éf WFQ polishing, a target with a smooth surface
1@nchoppperi or surhacRe&dRiRGdRIdrSprovRlesan be obtained. As a result of

sputtering this target, a significant effect is yielded in that the
gener atl)on of pér sputtednartargete wifbn eeditdedn paftiale qygnegsation dravimg aidargst t he
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of 1 to 50%, and in which the area ratio of defects on the target surface is 0.5% or

15 less; and
2) The sputtering target with reduced particle generation according to 1)
above, wherein the number of defects in a size of 0.001 to 0.04 pm? on the target
surface is 90% or more relative to the total number of defects.

[0015] The present invention additionally provides:

20 3) A surface finishing method of a sputtering target with reduced particle
generation, wherein a target surface 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% is preliminarily subject to primary
processing of cutting work, then subsequently subject to finish processing via

25 polishing in order to form a surface in which the area ratio of defects on the target
surface is 0.5% or less; and
4) The surface finishing method of a sputtering target according to 3) above,
wherein the number of defects in a size of 0.001 to 0.04 pm? on the target surface is
90% or more relative to the total number of defects.
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[0016] With the present invention, as a result of a target surface 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%



Fig. 2 is a diagram show ng an i mage upon perform ng three-di nensi onal
shape analysis, via a |aser mcroscope, to the | athed surface of the target

material shown in Fig. 1, Fig. 3 is a gicrograph shown rface
in which the | athed face of the target g]mat erial shown i%éﬂ@?éq{%@grther
subj ect to gri ndi ng pr ocessing (surface polishing) (magnification: x6000).
Fig. 4 ng .t he results_upon Qrm ng .t e- di onal
shape. NG PLERGPEHY " ileider (18, BES oirfiatp WreBEESiRGe o Sehhds Wiy st

subj ectsdtegienty i Sibj@d U FiaRTS phdedssind afe mhhm@ g ta e Wiith ra EhﬁbotB
20Fig. 5is a mcrograph of the target of Exanple 1 in which Co,
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is a di how RGO an “ex sel'e ng an ar ary VI Sion

gof fivand Qhetgmamnthfemauum after ftheeyis¢ mfettmnitaget hears ibee sigymificpndnt i ty
of defects on the 25target surface. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
[0018] redcedy get subject to the surface finishing of the present invention
is a 30 target in which internetallic conpounds, oxides, carbides,
carbonitrides and other substances w thout ductility are mxed in a highly
ductile matrix phase aBREEWGESE@RIRAIION 6fF THEADBAWINGSypi cal exanpl e of
thI[& ind of target is a magnetic material, and Co, Cr, Pt, B, Ru and the
| i ke may be used as ubst ance w t hout duct| |t Nbr eqve nces
10 t hout'é('au&t'i3 14 Wrog@j’bsgf?\@mg@ FerygsaRtative gxgmpte Upoélf%’ﬁejﬁﬁ@ib? 3@‘%‘?8
carbonlftaE A thelfar n%é gﬁe”aﬂ] rﬁcgﬁo -Algo B, Co. Furthernore, as the
oun

i nterneta I|c co aret e i ntérnetallic conmpounds of the
const i thign? ish eliegnars. showing an |mageT hmpafmm:m)ﬂmdmnsmatammmls and
the present invention is

t 1 t | d.
i t houtVi& &R5 TRIRSORE: i B e siidacs of e el eaeRar s i igoPer ner
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wi t hout ctility being m xed hereln I's subject to cutting work with a
lgutti ngatgmlmafamal @knawpl i, Fig. t'h wasefuribeatsiubieohite geindinge prasessingc(ssigAge unds,

oxi st RIBRRGS EPreRBRaioh o0t oc o (dents) in the formot Y
Fig. 4 is a diagram showing the results upon performing three-dimensional shape
analysis, via a laser microscope, to the target surface that was subject to the grinding
processing (surface polishing) shown in Fig. 3.

20 Fig. 5 is a micrograph of the target of Example 1 in which Co, Cr, Pt, and SiO, were
used as the raw material and which was subject to the cutting and polishing of the
present invention (magnification: x6000).

Fig. 6 is a diagram showing an example of selecting an arbitrary field of vision (of five
locations on the target surface) to examine the size and quantity of defects on the

25 target surface.

DETAILED DESCRIPTION OF THE INVENTION

[0018]
The target subject to the surface finishing of the present invention is a

30 target in which intermetallic compounds, oxides, carbides, carbonitrides and other
substances without ductility are mixed in a highly ductile matrix phase at a volume
ratio of 1 to 50%. A typical example of this kind of target is a magnetic material, and
Co, Cr, Pt, B, Ru and the like may be used as a substance without ductility.

Moreover, as substances without ductility, there are such oxides, carbides,



10cracks, indentations caused by fall-offs (the indentations are
hereinafter referred to as shedding), or occasionally the defect that cut

grains remain in indentations occurs. Upon o i t ce of
the target material that was subject t8 1 athe pr ocessi ng?&’ﬁﬂé?m(wéaggace
as shown in Fig. 1 is forned. Here, shown is a face of a magnetic nmaterial,
in which pxide (S0 rtd.cles,ar lSpersedd al t - :
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nuer oUsorRgd @RS, Hhéi)arBané iimtbAmedliR! cdripsunts 6f the JoasBtuent tleendras hed face
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50 the dlgd bedppiied to biserasimilzt matritondi tions were as follows. Laser was
irradiated on the target surface, the irregularities on, theré&rtiﬁet surface
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target surface as point O, possible to display a histogramof the
sur f aceas sheglgihg), o pesagibralyhthedigfagt that ewagramnisngmainl indingdgntationg ackerst ar get

f in 30 its (to the t th_pl Lt - t
S S0 S b et PRUA Rl P htesl, i s BsB RS Tl o
(hi st ogsraBdssin§ORE] MiHdY fdee sHshawes i Fgli 1 isolorvkd! Plerd ostRee R¥a facayef a it
is not possible to prevent or inhibit the generation of nodul es and

palrt i ﬁ | reggnatici smatgriahdiim gvhich c exisien ¢SOz peaTtisheso Foe Odi‘fPSEﬁQﬁiari%l 9, cakaltace
18001 i rafotyBAGR o) \ECHN M HAe sBhisSHIME bReE<Bl. BRI Bus

pol i shiggdé $SIO,) pfticlehexist inaa madtria sHasdedre the lathetiface gpgrtionswstorre a8. 5%

or |l ess. Representative surface defects are cracks, sheddi gg of

i nt er meRlash sBOtS). Mempuiiias thesriaresureaioysdeaks b i fathed Jace causet by
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remai n in 1 ndéntations occurs. 1n the present 1 nventiron, grinding

pr eeassi Ng (sur Fiare phows hagesulis pfepérfommedg dhtee-dinfensiored shape analysifiese
to understand th

2 he. ar A FLERE BSTRECOPSotpahe fathefidase. THe SRAMER SIS Ve RS tHOH cr al |
target |Siudagss ifadigléd ORI fheceh L 5@Mades B IERRIHABE 6iFINe tarRRtlsurRbe
preventing or 1nhibiting the geheration of nodules and particles in the
t ar get .wgR0@d-ag.a Measutementi iovaggr dueighd fdatdeshewm aithsshading: bated ondbe
subj ectIan?n rc:ien|Crl1ifc§]r%1ation of the quantity of light of the laser that was reflected off the

surface, the inclination of the measured surface itself as a sample was represented

25 as an approximate curve measured based on the least-square method using an X

axis and a Y axis, respectively, and the surface of the shape analysis was obtained
by correcting the foregoing measured surface to be flat. Note that, with the deepest
point of the target surface as point 0, it is possible to display a histogram of the
surface irregularities (height data) by measuring and displaying the target surface in
30 um units (to the thousandth place). It is thereby possible to confirm the 3o and
average value of the height data distribution (histogram).
[0021] With the surface condition of the foregoing target, it is not possible to

prevent or inhibit the generation of nodules and particles. Thus, grinding processing,



processing (surface polishing) so as to achieve the foregoing condition. In
Fig. 3, no 15grinding marks fromthe cutting tool can be seen, and a
condition where oxide (Si02) granules dispersed in a

cobal t-chrom um pl ati numalloy (CCP) i ¢ observed. PCT/JP%Q16)./O747§§]O\AIS
the results upon perform ng three-di nensi onal shape analysis, via a | aser

m croscope,,. to the target surface of Fig. 3 t.hat S bj t .ndj ng
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defects in a size of 0.001 to 0.04 pn2 to be 90% or nore relative to the
total matbees#t thetPEd®ls. [0025] Note that, in the present invention, the
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[0024] Thus, the good or bad of the target is evaluated based on the area ratio of
defects relative to the overall target surface, and is a conclusive evaluation upon
preventing or inhibiting the generation of nodules and particles. Besides, the size of

30 the defects can also determinate the good or bad of the target.
The generation of nodules and particles is often caused by the quantity of
defects, but the generation of nodules and particles of the target can be inhibited by

limiting the size of these defects. It is possible to obtain an even more favorable
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[0027] 1 n the present invention, after performng the primary processing of
25 cutting an area of preferably 1 mmto 10 mm fromthe surface of the

target material, the finishing processing via polishi n%mﬁggﬁzéqﬂg%l y

perfornmed. The reason for cutting an Srea of 1 Mmto 1
effectively renove the defects on the target material surface that were
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f or egojnee RALIR 1 PEA6RT PuRberiof defecid.sO possible to performgrinding
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g1 | ndli D BRACRSAIBRUSHY LAREPRICaRBA ) "Sdall BAIE OFITPSr AHbRE" BRE the

foregoing cutting work, or after performng grinding using sandpaper or a
gr i ndslboatiorhaf I'mgrage valife giaion lessteand thHae® locatigare defined as a gefect.

i nd prage o cand S0 b _
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based @ihgdliaRalyes &ha §188ermicy®icopecondary polishing based on al um na
abrasive- 1bgrain drop, and it is thereby possible to prepare a taéget t hat

i sockdiat and f rieeaddition sthefpiesedleinyeptions Gan ragVide fc RBUEHINGIEBS BakiRkd by
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0.5 |/ @ihe} subStahess REthpueasotiiRy eRisBndtia), higblyaduotite sratrd phase e010arget and

pad (target: 400 rpm pad: 130 20rpm, dianond pad accordi ng to vari qus

oxi desor &zﬁggfﬁi@tgge_ ?q,egb@)l,ev%{ngf H@ ihg{]ly,giuctlle matll?x phase. LI%e 8enera ion O
nodules and particles of the target is often caused by the protrusions on the target
surface.

Accordingly, the generation of nodules and particles of the target can be
further reduced by reducing, as much as possible; the existence of protrusions, or
bumps, on the target surface after the target surface is polished. The present
invention is able to propose such a target, and covers all of the foregoing aspects.

[0027] In the present invention, after performing the primary processing of
cutting an area of preferably 1 mm to 10 mm from the surface of the target material,
the finishing processing via polishing is subsequently performed. The reason for
cutting an area of 1 mm to 10 mm is to effectively remove the defects on the target
material surface that were previously formed thereon. Cutting can be performed via
lathe processing employing a cutting tool or a chip.

Note that, after performing the foregoing primary processing, it is also
possible to perform grinding (surface grinding). This grinding work is not an essential
process, but is effective in reducing defects (fragments and cracks) caused by cutting
and process-damaged layers that do not appear on the surface, and is preferably



time of 10 to 20 mn (to be adjusted according to the tar i
omi _ get dianmeter).
Mor eover, the grinding processing of the present invention can al so b)e
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subj ect to primar ygpgglﬁgﬁésr'oggggegfpgﬁb tl|c§ﬂ f&etHeOSQ‘Fh te%gof

0.30 pm and Rz g€ r|a Was subj ct to "SSP
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pol i shi ase drop wet secondar ol i
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I
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2 or egoirpiy), d|>emcl)ned pag according R n|)ou RSedd #8566 FRHACHol¥ridy the
time of 10 to 20 min (to be adjusted according to the target diameter).

Moreover, the grinding processing of the present invention can also be
performed, for example, based on the following: (B) alumina abrasive-grain (neutral
type: PH 710.5), drip rate (to be adjusted arbitrarily), polishing pressure (0.3 Mpa),

25 rotating speed of the target and pad (target: 400 rpm, pad: 130 rpm), polishing time
of various oxides of 15 to 20 min (to be adjusted according to the target diameter),
and neutral type polishing material. It is thereby possible to perform polishing while
preventing the corrosion of the metal portion, and minimizing the difference in the
grindability of the metal portion and the oxides.

30  [o030] What is important in the present invention is that the area ratio of defects
on the target surface should be made to 0.5% or less by adjusting the foregoing
grinding processing. It is thereby possible to improve the surface of a target in which
intermetallic compounds, oxides, carbides, carbonitrides and other substances
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[0032]

[0033]

[0034]

[0035]

0.04 pnRrfotal nu r of defects) 86.6

[Examples]
The Examples of the present invention are now explained. These
Examples are merely illustrative, and the present invention shall not in any way be

limited by such Examples.

(Example 1)

In Example 1, Co, Cr, Pt, and SiO, were used as the raw material, and a
target raw material produced with the production process including powder mixing
and sintering (powder metallurgy) was subject to primary processing of cutting using
a lathe to achieve Ra of 0.30 um and Rz of 1.50 um. Subsequently, the material was
subject to SSP (Sputtering Target Surface Polishing) including the steps of wet
primary polishing based on pure water drop — wet secondary polishing based on
alumina abrasive-grain drop in order to adjust the surface and obtain a target. An
example of the micrograph of this target surface is shown in Fig. 5. As shown in Fig. 5,
the existence of SiO, particles in a ductile Co-Cr-Pt alloy matrix can be acknowledged.

Next, the area ratio of defects and the ratio of (number of defects in a size
of 0.001 to 0.04 um?/ total number of defects) were examined in this target. The
results were respectively 0.486% and 86.69%. Note that the area ratio of defects and
the number of defects were examined and obtained, as shown in Fig. 6, at five
locations of the target surface having a diameter of 180 mm by selecting one
arbitrary field of vision (100 um x 80 pym) and in accordance with the foregoing
definition of defects of the target surface.

Subsequently, this target was used to form a sputtered film on a substrate
in an Ar 1.5 Pa atmosphere under the DC sputtering condition of 30 w/cm?,

When observing the particles that were generated during the sputtering,
the size of the particles was approximately 0.8 to 18 uym ("average size"; hereinafter
the same), and it was possible to reduce the occurrence of defectives caused by

particles to 1.5%. The results are shown in Table 1.
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and it was possible to 20reduce the occurrence of defectives caused

by part(EléW@@'Q%) 1.2% The results are shown in Table 1. [0038]

5 In Example 2, Co, Cr, Pt, and SiO, were used as the raw material, and a
target raw material produced with the production process including powder mixing
and sintering (powder metallurgy) was subject to primary processing of cutting using
a lathe to achieve Ra of 0.25 ym and Rz of 1.30 ym. Subsequently, the material was
subject to SSP (Sputtering Target Surface Polishing) including the steps of wet

10 primary polishing based on pure water drop — wet secondary polishing based on
alumina abrasive-grain drop in order to adjust the surface and obtain a target.

[0037] Next, the area ratio of defects and the ratio of (number of defects in a size
of 0.001 to 0.04 uym?/ total number of defects) were examined in this target. The
results were respectively 0.237% and 93.29%. Note that the area ratio of defects and

15 the number of defects were examined and obtained as with Example 1.
Subsequently, this target was used to form a sputtered film on a substrate
in an Ar 1.5 Pa atmosphere under the DC sputtering condition of 30 wicm?,
When observing the particles that were generated during the sputtering,
the size of the particles was approximately 0.8 to 18 pym, and it was possible to
20 reduce the occurrence of defectives caused by particles to 1.2%. The results are
shown in Table 1.
[0038]
(Comparative Example 1)
In Comparative Example 1, as with Example 1, Co, Cr, Pt, and SiO, were
25 used as the raw material, and a target material produced with the production process

including powder mixing and sintering (powder metallurgy) was used, and subject to
primary processing of cutting using a lathe. The cutting depth in the foregoing case
was 0.5 mm. Subsequently, the material was subject to grinding processing in order

to adjust the surface and obtain a target.
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of defectiveness caused by the generation of particles.
Accordingly, it is evident that the surface finishing method including

cutting work and grinding process of the present invention yields superior effects in
the surface finishing of a target in which intermetallic compounds, oxides, carbides,
20 carbonitrides and other substances without ductility exist in a highly ductile matrix

phase at a volume ratio of 1 to 50%.
The present invention is able to obtain a target with superior surface

characteristics in which the area ratio of defects on the target surface is 0.5% or less.

[0041]

As a result of sputtering this target, a superior effect is yielded in that the generation
25 of particles and the generation of nodules after the use of the target can be
significantly reduced. Accordingly, the present invention is particularly effective for 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%.



[ 0041] The present invention is able to obtain a target with superior
surface characteristics in which the area ratio of defects on the target
surface is 0.5%or less. As a result of sputtering thi PCRIREI10/CT138pEr i OF
effect is yielded in that the generati®n 25 of particles and the generation
of nodules after the use of the target can be significantly reduced.
Accordingly, the present invention CkAPASticularly effective for a target
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substances without ductility exist in a highly ductile matri x phase at a
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sput t efallout basgestanéédwithoutoduttifity; ahdlpolyesionsbndhe darget dunfiace is @6% on 1,
wherein the nunber of defects in a size of 0.001 to 0.04 pn2 on the target
surfact®s8s 90% or nore relative to the total number of defects. 3. A
surface finishing method of a sintered sputtering target with reduced
particle generation, wherein a target surface in which internetallic
conpould¥he sinteres, smatehbingdarget avithaeduced partistelgendratios absording:to claimhdut

ductili exist in a highly ductil.e ri h atoa vplune rati.o of 1 to
5056 i s WHPE TR AR RRetS S A Endr § OF L RIDE ghs Bndfe tFiRst Sulrded s on

subsequens by mieh@r&iativé & fHetoddl s sFidedledts @ pol i shing in order to forma
surface in which the area ratio of defects including cracks, dents caused

by the fallout of substances w thout ductility, and protrusions on the
target ,surface is.Q0.5%or |ess.. 4.. The surface finishi. t )
S nter 0 A i se fsRRR UL R & Sptre AP RfiSo Rt WP el pdlcls
def ect gehBration! irf- 1% Whichh icSE6MPBEnES 8Rikeer nore
rel ati 98'@@%’%%@%&n%qrr%'ge?o%%eg%s\gm:h PtérifistahicSes B6Hndd, Sxided
carbides, 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 primary
processing of cutting work, then subsequently subject to finish processing via
polishing in order to form a surface in which the area ratio of defects including cracks,
dents caused by the fallout of substances without ductility, and protrusions on the

target surface is 0.5% or less.

4. The surface finishing method of a sintered sputtering target according to claim 3,
wherein the number of defects in a size of 0.001 to 0.04 um? on the target surface is

90% or more relative to the total number of defects.



