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10 [0001] The present invention relates to a lanthanum oxide-based sintered
compact having lanthanum (La) oxide as a basic component and containing an
additive oxide of one or more of titanium (Ti), zirconium (Zr), and hafnium (Hf); a
sputtering target composed of the foregoing sintered compact; a method of
producing the lanthanum oxide-based sintered compact; and a method of

15 producing the sputtering target based on the foregoing production method.
BACKGROUND ART
[0002] In recent years, thinning of a gate insulator film in the next-generation
20 MOSFET is being demanded, but with the SiO; that has been conventionally

used as the gate insulator film, the leak current will increase due to the tunnel
effect, and normal operation is becoming difficult.
Thus, as a substitute for the SiO, described above, so-called high-k
materials such as HfO,, ZrO,, Al,Os and La,O3 with high dielectric constant, high
25 thermal stability, and high energy barrier against the holes and electrons in the
silicon have been proposed.

[0003] Among the foregoing materials, HfO2-based materials are considered to
be highly promising, and there have been research papers regarding their use
as a gate insulator film in the next-generation MOSFET. In recent years, there

30 have been reports that improvement in properties such as lowering the threshold
voltage can be achieved by using a combination of a HfO-based or HfON-based
high-k material and lanthanum oxide (La;Os) (refer to Non Patent Document 1).
Moreover, as the LaHfO-based material, there is disclosure on controliing the
effective work function of the metal gate electrode with La,Hf,07 (refer to Patent
35 Document 1).
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[0008]

Metal lanthanum is a ma?erlal in rTﬁich high purification is difficult to
achieve since it is easily oxidized during the refining process, and a high purity
product thereof did not exist to date. In addition, if metal lanthanum is left in the
atmosphere, there is a problem in that the handling thereof is difficult since it will
become oxidized and darkly-discolored in a short period of time.

It could be said that lanthanum (lanthanum oxide) is still in the research
phase, but when studying the properties of such lanthanum (lanthanum oxide), if
metal lanthanum metal itself exists as a sputtering target material, it is possible
to form a lanthanum thin film on a substrate. It will also be easy to study the
behavior at the interface with the silicon substrate, and additionally study the
properties of a high-dielectric gate insulator film or the like by forming a
lanthanum compound, and there is also a significant advantage in that the
freedom of the target as a product will increase.

Nevertheless, even if a lanthanum sputtering target is prepared, as
described above, it becomes oxidized in a short period of time (approximately 10
minutes) in the atmosphere. When an oxide film is formed on the target, the
electrical conductivity will deteriorate and thereby cause defective sputtering.
In addition, if the lanthanum sputtering target is left in the atmosphere for a long
period of time, it reacts with the moisture in the air and becomes covered with
white hydroxide powder, and it may even cause a problem of not allowing

high purification is dlfflcult
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25 [Non Patent Document 1] Written by ALSHAREEF H.N., QUEVEDO-LOPEZ M.,

WEN H.C., HARRIS R., KIRSCH P., MAJHI P., LEE B.H., JAMMY R., “Work
function engineering using lanthanum oxide interfacial layers” Appl. Phys. Lett.,
Vol. 89 No. 23 Pages 232103-232103-3, (2006)

[Patent Document 1] Japanese Laid-Open Patent Publication No. 2007-324593
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DISCLOSURE OF THE INVENTION

[0008] As described in the foregoing conventional technology, since metal
lanthanum easily combines with oxygen, and lanthanum oxide combines with
35 moisture and carbon dioxide gas, to form a hydroxide or the like and change into
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15 combines with oxygen, and lanthanum oxide combines with moisture and carbon
dioxide gas to form a hydroxide, and both are difficult to store for a long period of
time. The present invention uses lanthanum oxide as the basic component and
adds one or more of titanium oxide, zirconium oxide and hafnium oxide thereto
in order to obtain a sintered compact or a sputtering target. The component

20 composition of such sintered compact and target includes new substances.
[0010] Based on the foregoing discovery, the present invention provides:
1) A lanthanum oxide-based sintered compact having lanthanum oxide as a

basic component, wherein the sintered compact contains one or more of
titanium oxide, zirconium oxide and hafnium oxide, and remainder is lanthanum

25 oxide and unavoidable impurities;

2) The lanthanum oxide-based sintered compact according to 1) above,
wherein the amount of metal elements of titanium, zirconium and hafnium
relative to the total component amount of metal elements in the sintered
compact is 1 mol% or more and less than 50 mol%;

30 3) The lanthanum oxide-based sintered compact according to 1) above,
wherein the amount of metal elements of titanium, zirconium and hafnium
relative to the total component amount of metal elements in the sintered
compact is 10 mol% or more and less than 50 mol%;

4) The lanthanum oxide-based sintered compact according to any one of 1)

35 to 3) above, wherein hydrogen and carbon contents are respectively 25 wtppm



[ 0010] Based on the foregoing discovery, the present invention provides: 1)
A | ant hanum oxi de- based si ntered conpact having | ant hanum oxi de as a basic
conmponent, wherein the sintered congact contains one or nore of titanium
oxi de, zirconium oxi de and haf ni um oxi de, and rerai nder is |anthanum
250xi de and unavoi dable inpurities; 2) The |anthanum oxi de-based sintered
conpact awrcless|i refative dgnsilyds €96 %tuerhigitert heximoumgrait sizet ial Sk Henentess of
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r02 and Hf 02 powders as an additive oxide are used, bl enﬂ_:engt and m xi ng

are perf ovaled, the mixgd pavederdaphereaften healedanst synthesized in mosphere,
the synthesized material is subsequently pulverized to obtain powder, and the

synthesized powder is thereafter hot pressed into a sintered compact;
7) A method of producing the lanthanum oxide-based sintered compact
15 according to any one of 1) to 5) above, wherein Lax(COj3); powder or Laz0s
powder as lanthanum oxide raw material powder, and one or more of TiO,, ZrO2
and HfO, powders as an additive oxide are used, blending and mixing are
performed so that the composition ratio of metal components of the additive
oxide relative to La becomes a predetermined value, the mixed powder is
20 thereafter heated and synthesized in the atmosphere, the synthesized material
is subsequently pulverized to obtain powder, and the synthesized powder is
thereafter hot pressed into a sintered compact;
8) The method of producing the lanthanum oxide-based sintered compact
according to 6) or 7) above, wherein the mixing is performed with a wet ball mill,
25 and synthesys is performed by heating the mixed powder at 1350 to 1550°C for
5 to 25 hours in the atmosphere to produce the sintered compact;
9) The method of producing the lanthanum oxide-based sintered compact
according to any one of 6) to 8) above, when the hot press is performed at 1200
to 1500°C in vacuum for 1 to 5 hours; and
30 10) A method of producing a sputtering target based on the method of
producing the lanthanum oxide-based sintered compact according to any one of
6) to 8) above.
[0012] If a sputtering target of lanthanum oxide sintered compact is left out in
the air for a long period of time, it reacts with moistures due to deliquescency
35 and becomes covered with white hydroxide powder, and there is a problem in
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The foregoing sintered compact and target yield significant effects of
being able to considerably inhibit, in comparison to lanthanum or lanthanum
oxide, the phenomenon of reacting with moisture due to deliquescency to be
covered with white hydroxide powder and decay, or the phenomenon of

25 absorbing the carbon dioxide gas in the air and decaying into lanthanum
carbonate powder. This is the main technical concept of the present invention.
Among the conventional technologies searched by the present applicant, there

is no sintered compact or target with the foregoing composition.
[0014] Although the logic of inhibiting the decay of lanthanum or lanthanum
30 oxide is not necessarily clear, it is evident from the numerous experiments that
the addition of titanium oxide, zirconium oxide and hafnium oxide as additive
components is a significant contribution of such inhibition. This is explained in
detail with reference to the Examples and Comparative Examples described

later.
35 Since the addition of titanium oxide, zirconium oxide and hafnium oxide is
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more is even more preferably to prevent the decay more effectively.

If it is less than 1 mol%, there is little effect in preventing the decay of

20 lanthanum oxide caused by deliquescency. If it is 50 mol% or more, although it
is effective in preventing the decay, there is little effect obtained by using the
characteristics as the lanthanum oxide. For example, if more Hf is contained,
characteristics of high-dielectric oxides (for example, LaxHf207 LaxZr.07) will
prevail, and the characteristics will become different.

25 The present invention is on the premise of being used as a high-k
material, and aims to obtain characteristics such as lowering the threshold
voltage by combining lanthanum oxide (La2Os) in its use.

[0016] Moreover, as additional requirements, the reduction of the hydrogen
content and carbon content in the sintered compact, improvement of the density,

30 and achievement of an optimal crystal grain size are also effective in further
improving the characteristics of the sintered compact and target of the present
invention. In order to achieve this object, the present invention provides a
lanthanum oxide-based sintered compact and target in which hydrogen and
carbon contents are respectively 25 wtppm or less, relative density is 96% or

35 higher, maximum grain size is 50 pym or less, and average grain size is 5 ym or
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15 be said that the maximum grain size of 50 um or less is preferably in order to
improve the density.

Nevertheless, it goes without saying that these are all preferably
additional requirements, and the present invention is not bound by these
conditions.

20 [0017] Upon producing this target of oxide sintered compact, Lax(COs)s powder
or La,O3 powder as raw material powder, and one or more of TiOz, ZrO; and
HfO, powders as an additive oxide are used. Blending is performed so that the
total amount of titanium, zirconium and hafnium as metal components in the
additive oxide relative to the grand total amount of the metal La, and titanium,

25 zirconium and hafnium as metal components in the additive oxide becomes 1
mol% or more and less than 50 mol%. This blend ratio is more preferably 10
mol% or more and less than 50 mol%.

However, if oxides can be achieved based on heat treatment or the like,
the present invention is not limited to the foregoing oxides. For example, as

30 such raw materials with respect to La, there are lanthanum hydroxide,
lanthanum nitrate, lanthanum chloride and the like. Moreover, if sufficient
management is possible, metal lanthanum may also be used.

[0018] With respect to Ti, Zr and Hf, if sufficient management is possible, metal
powder or hydrogenated powder with favorable grindability may also be used.

35 After mixing the foregoing powders, they are heated and synthesized in an
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29i nt ered pafineandnt of crystal grain size enable to inhibit the generation of nodules and
particles, and it goes without saying that these are preferred conditions for
performing uniform deposition.
[0020] Generally speaking, the rare earth elements contained in lanthanum
include Sc, Y, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, and Lu other
25 than lanthanum (La), but it is difficult to separate and refine these elements from
La since they have similar properties. In particular, since Ce is approximate to
La, it is difficult to reduce Ce.
Nevertheless, since these rare earth elements have approximate
properties, it should be understood there is no particular problem so as long as
30 the total amount of rare earth elements is less than 1000 wtppm. Accordingly,
the use of lanthanum in the present invention tolerates the inclusion of the
foregoing level of rare earth elements as unavoidable impurities.
[0021] In addition to the above, there are impurities that get inevitably mixed in.
For example, Ti, Zr and Hf have similar chemical properties, and it is known that

35 the separation of Zr and Hf is difficult. Trace amounts of Zr get mixed into Hf.
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decay into powder form; the reductlon thereof is important. Thus, it is more
preferable to perform sintering in vacuum or inert gas based on hot pressing

20 rather than sintering in an oxygen (ambient) atmosphere.

[Examples]
[0023] Examples of the present invention are now explained. Incidentally,
these Examples are merely for facilitating the understanding of the invention,
25 and the present invention shall in no way be limited thereby. In other words,
various modifications and other embodiments based on the technical spirit
claimed in the claims shall be covered by the present invention as a matter of
course. Note that the Reference Examples described below are those which
are insufficient in light of the object of the present invention, but show similar
30 improvements in characteristics as the present invention. Comparative
Example 1 is described in rearmost paragraph [0054].
[0024] (Reference Examples 1 to 3, Examples 1 to 25)
Lay(CO3)s powder, and HfO2 ZrO; and TiO, powders were used as the
raw material powders, these were blended so that the amount of Hf, Zr and Ti
35 relative to the total amount of metal components including La will be 0.5 to 49



10 Moreover, trace anounts of Hf also get mixed into Zr, but both of these
situations do not cause a nmajor problem Nevertheless, in order to clearly
| everage the characteristics of thefifdded Hf (hafnium oxide), it goes
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backing plate as a target, and be subject to vacuum sealing (or in an inert gas
atmosphere) as needed, and it can actually be used in the semiconductor
manufacture process.
20 Note that the mixing conditions, synthesizing conditions and hot press
conditions of the foregoing raw material powder are all representative conditions.
The preferred conditions shown in paragraph [0011] can be arbitrarily selected.
[0026]) (Reference Example 1)
The composite oxide sintered compact of Reference Example 1
25 contained 0.5 mol% of hafnium based on the metal conversion of the composite
oxide sintered compact (lanthanum oxide and hafnium oxide); that is, contained
0.5% of Hf based on the mol% of Hf/(La + Hf). The same applies to the other
Reference Examples and Examples shown below. Note that, by way of
reference, 50 mol% achieves the composition of La;Hf,O7, wherein it is 33.3
30 mol% for La,O3, and 66.7 mol% for HfO,.
The carbon content was 35 ppm, hydrogen content was 29 ppm, relative
density was 95%, maximum grain size was 41 ym, and average grain size was
12 ym. In the foregoing case, the HfO, amount was slightly lower than the
preferred conditions of the present invention, the carbon content was slightly
35 more than the preferred conditions of the present invention, and the relative
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La203, angoBBarss®ldRefsrehtdExample 1. The carbon content was 35 ppm
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[0028] (Reference Example 3)
The composite oxide sintered compact of Reference Example 3
25 contained 0.5 mol% of TiO; through Ti conversion based on metal conversion.
The carbon content was 46 ppm, hydrogen content was 50 ppm, relative density
was 95%, maximum grain size was 53 ym, and average grain size was 11 um.
In the foregoing case, the TiO, was slightly less than the preferred conditions of
the present invention, the carbon content and hydrogen content were slightly
30 more than the preferred conditions of the present invention, the maximum grain
size was slightly large at 53 um, and the relative density was slightly low at 95%.
Consequently, the sintered compact decayed into powder form after being left in
the atmosphere for 3 weeks.
Nevertheless, in a vacuum pack, no pulverization of the surface was
35 acknowledged until the lapse of 4 months. It can be said that a sintered
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than the pr e{(erred candis |onsS Oftt e Yoo \éﬂatd tarlt nt ent
and hydroﬂ@ﬁ &) A EFRSE Il N Eﬁ{h n e pre erre coné t on of
15he pr esept thendedsleitiont test. Wbmﬂvegrmi al vsaicuarrwaaclslmcglpulvpnlzahqe cAtth&3 pm
and the reI ative den |ty \&ag% S‘i:}t!&k?{e?% at 95% qﬁ n[BI éecp P
0

si ntered S¥igRVag QQWlel g 18P haﬁ?@rd be C HHW fhat

at mospher g @f(lsﬁeﬁﬁ'féeBﬁHng yields a significant effé%VQ)TtlhﬁleB@ thdldacalyatuﬂuhe pack,
no pul verization of the surface was 35acknow edged unti | }he (ftOf 4

mont hs. | sinteradbeorspagt. t hEie Sikleredanpac was of a practical level
evaluation was “O” (good).
20 [0030] (Example 2)
The composite oxide sintered compact of Example 2 contained 1 mol%
of HfO, through Hf conversion based on metal conversion. The carbon content
was 15 ppm, hydrogen content was 20 ppm, relative density was 97%,
maximum grain size was 42 pm, and average grain size was 15 pm. In the
25 foregoing case, all conditions were within the scope of the preferred conditions
of the present invention.
Consequently, the sintered compact decayed into powder form in the 4t
week in a vessel with constant temperature (40°C) and constant humidity (90%)
in the acceleration test. Moreover, in a vacuum pack, no pulverization of the
30 surface was acknowledged during a 10 month period. It has been confirmed
that the existence of HfO, and optimization of the additional conditions yield a
significant effect of inhibiting the decay of the sintered compact. The sintered
compact was of a practical level and the evaluation was “O” (good).
[0031] (Example 3)
35 The composite oxide sintered compact of Example 3 contained 5 mol%



conpact of this level is subject to a slightly faster decay rate, but is
within a range of practical level if a vacuum pack is used. The eval uation
was (average). [0029] (Exanple 1) 14 The conposite oxide sintered
conpact of Exanple 1 contained 1 nol % of Hf 02 through Hf conversion based
on netal conversion. The carbon content was 37 ppm hydrogen content was 30
ppm el ajfitve,dRrrsighyHfasn\@s$fonimesedion medalconversioms Hite pafboanePriertr age

grain size 10 pm, In the foreqgoing case h . t S hin the
scope of W& i & réﬁ’di?gerbo‘fﬂﬂt?'i%or‘{@%ofﬁtsrp@néyr i@gﬁ?gi%\%@é’n i(\)/‘|y’1£ 'ﬁ?gg’car bon
cont ent  aRgdyifh QGHaMh SR8t GAE A1 enShhalerag@rgrainhsizet was [ ¢iher rledthe

conditions of the present invention, and the rel ative densit V\ﬁlt?to lightly

| ow at 95osegoing casenithe§aEmn gontené afdhhEHRgeR SHRIHERt WEES owder
ormin the 4 | ' t S dtiohs of tHeCreannt

‘ionstant (ﬂﬁ?‘nr %%}ﬁ%%&%@ﬁﬁﬁ#ﬁ%ﬁce er a‘tﬁiei)erﬁtest. Mor egver, rin a vacuum
pack, no ipukmin.zation of the surface was acknow edged during a 6 nonth

iod. It has.b i d. that [ : il th
Sronifi cant ef FEGRSRIO M Sty e edd FEVE NG abierlofnn B 47
?i nt 3; edz\g?%mégg]h \)e@E)g(epwitn cg)hgtd‘rit @ahp?ﬁatede @0dacy aed maﬁw !humid\iaeosl(gﬁ%) f
00d) . a e .ne conposi t e oxl de sl Nt act o
Eganpl e 2ndHRtag a!ljglRﬁP% oNW@Ze'ﬁ’HPcﬁJ&ﬁg‘Fﬁm&ﬁ%m BHﬁ'S%%LD%OﬂF al

1§ONVer i ooy S8 5BRAxERALEHUIRG 2l6 niSHTh pRridt o0 fhasdnicmbonfimeathabm
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relative density was Taxi munigrain size was 42 I};]m and ver,atge Cﬂrai n
si ze was the existence phexgessivercagenrancaxdrogan (in B¥heemMPeRle QXIE SINEFT

Consequert oSSt AREId 8 Tap RERRE TiF Hechione| Othcless, on e

Consequen‘f(frv onpac ecayed into powder formin the 4th week
in a vessghol tih haenstemtcdndinped athat ¢hé A0Dypesite oxidet sinterednrempact 9699 i n

the accel eration_test. Mregver, in.a vac p n ul: j i f the
30 surfa@@%&% éd&%gwaeﬂg@@'cam?ﬁ%CtaOfl'ﬁﬁ'ﬁﬂﬁ@hg%%yf og—.hgl %Mﬁég%a%&e)e b
jgonf i r medy b8k atdiactod i\ andahe BvBRiatod vag 1OT ggdod)n of the additi onal
conditions yield a significant effect of inhibiting the decay of the

si n@03) dogperie 4)The sintered conpact was of a practical |evel and the

eval uation was Q" - %gm cBlof 35BhepIE ABeAtsireddBirfel%
sintered conpa(;qh%o?ér&gg%%ﬁ 8&@%5%!‘1{;{62%6 Sd%nnol % 14 of _Hf 02 thr oug%nfilf

conver si oof HiGethrougmétf alonversian based ommactaheROVETsOR: edthevgaiben cg
hydrogen contgnt was #47 r Lve _depsi % JEnsl rggn, size
was 41 pnt¥@n Bapgphggy%'ppggh gﬁb@r{}\ﬂ\gag gﬁq b%‘rr?t Eelaq[ o‘%egm Egu@gge, t he

20ar bon copiahuRNgradiy g amscBBtan} andraverag graiat sicaevas Hér peondntthens
were wit hlfor}eégi%gsc%%g?thcg carbon ottt A r?)?d}gbttar'\ WiteRt il e BoFSE8te bayenti on.

sintered compact existed somewhat excessively, but the amounts thereof were

t he

less than Example 6.
Consequently, only the surface of the sintered compact decayed into
25 powder form in the 4 week in a vessel with constant temperature (40°C) and
constant humidity (90%) in the acceleration test. Moreover, in a vacuum pack,
no pulverization of the surface was acknowledged during a 10 month period.
It has been confirmed that the slightly excessive existence of carbon and
hydrogen in the composite oxide sintered compact becomes a factor to rather
30 facilitate the decay. Nevertheless, it has been confirmed that the composite
oxide sintered compact of Example 4 yielded a greater effect of inhibiting decay
than Example 6. The sintered compact was of a practical level and the
evaluation was “O” (good).

[0033] (Example 5)
35 The composite oxide sintered compact of Example 5 contained 10 mol%



Consequently, the sintered conpact decayed into powder formin the 4th week
in a vessel with constant tenperature (40C) and constant humdity (90% in
the acceleration test. Moreover, in1& vacuum pack, no pul verization of the
10 surface was acknow edged during a 6 nonth period. It has been confirned
that the existence of excessive carbon and hydrogen in the conposite oxide
si nt er ed sfaMMORChraRhoREsorvdTraiohdased oratriedal donversiomt el hesathanagontent

Nevert hel ess,_on the whole, it has, been nf | hat oy oxi de
si nt er ed ‘M%?rp%étpﬁff" Ebb’éﬁ%géen 30‘3)'{{3%&30? ﬁérﬁﬁ'ﬁﬁ%‘t‘ﬁ@?f g%{i'&y?%{%ﬁbsﬁfl ng
decay. Thﬁaﬁihmrﬁr%ﬁirp@m@a%slé@vqmptana anreaagé aghin sivel was® tne eatheat i on
was "0" (good). [0032] (Exanple 4) The conposite oxide ﬁi nt er ed
conpact dbrageingrcase, themashoergontenb pog HYIIGAEP ¢HeUGA 1F COBRPEIE ¥ S ased

n metal gonyey %bmbtaycir\l%gg&@%}?&zsg%nl@%d%é RRIitRHB cBHErOAS bf GRi@OIN Was 28

pm relati Ve densi imumgrain size was 36 pm and average
grai n si zgrawesizé andraverage Qeaih sizegweregnotawighin the optimgbrANGSnt ent and

hyd tent in th it i d ' ' what
cxcess vel y, bhoreRateaEhaiy abe B SERhes TS Houfitlr3bAA coaEFvha
Co \r/:; eq u]?ng,é )éckﬁa\h,be bﬁ Q\yg;}‘( at eheofa™ WeeFiintaewedseioniﬂacﬁondm;tempiemtur@5
owder formin the 4th we I i th t t C d
onst ant HOWHRN sanstgnt RomlaQERE e mceEBralqh ey opoveyoh i "
1ggfikbd”° Rl%'a¥8fir?§a HPM&AUNESS o frecesumteeactaeal adgededdendyy of Hommnt h

{ has been confirned that the slightly excessive existence
of car bondetedofatidnogen in the conposite oxide sintered conpact becones a

factor to rat hﬁ{q{égxéf%lét\?éc%umgaé& veheufon r‘tS:-flﬁﬁef'ssufffécé“f!'!ﬁaé”l’iﬂ_ﬁll

c
confirmed that frposi t e oxi de st htered conpact of Exanple 4 yie€lded a
greater efflamwlefigédhaftert itng ldpsayot HaryeBranplhis 6cormpesits rﬂ@%oﬁ'ﬁéﬁ%ct was

of a practical |evel] .and the evaluatio S..."0: l e 5)
35The confR@Paet Eoray & e JonpatF S Bndo S0 en, cOMiled AT, © >

19f Hf 02 t bipauBntEffeqrofansibRing iglyigheédlevenniviiesither adtiéionalrfactors ont ent
was 76 ppm~ hydrogen content was 28 p

1t m relatjve nsi t S _95% . Aexi num
grain si zererautsge phtheaeenditiesagbthe ﬁ'?eﬁeﬁ‘ E‘é‘e(/\}é%nﬁ he el\/ﬁlu\'@vﬁgnfvgﬁﬁeg ing
case, the(ésa:reﬁgﬁvcontent and hydrogen content in the conposite oxide
5si ntered*conpact’ exi sted excessively, and the additional conditions of
maxi[oosd] (Example 6)

The composite oxide sintered compact of Example 6 contained 10 mol%
20 of HfO, through Hf conversion based on metal conversion. The carbon content
was 18 ppm, hydrogen content was 20 ppm, relative density was 96%,
maximum grain size was 23 pym, and average grain size was 15 um. In the
foregoing case, all conditions of the composite oxide sintered compact were
within the scope of the preferred conditions of the present invention.
25 Consequently, no decay of the sintered compact into powder form couid
be acknowledged even in the 8" week in a vessel with constant temperature
(40°C) and constant humidity (90%) in the acceleration test. Moreover, in a
vacuum pack, no pulverization was acknowledged even after the lapse of 1 year.
It has been confirmed that when the existence of Hf and the additional factors
30 are within the conditions of the present invention as with this composite oxide
sintered compact, a significant effect of inhibiting decay is yielded. The
evaluation was “©” (excellent).

[0035] (Example 7)
The composite oxide sintered compact of Example 7 contained 35 mol%

35 of HfO, through Hf conversion based on metal conversion. The carbon content



grain size and average grain size were not within the optinml range.
Consequently, no decay of the sintered conpact into powder form could be
acknow edged even in the 8th week inga vessel with constant tenperature
(40C) and constant humidity (90% in the acceleration test. However, upon
10nmeasuring the hardness of the surface, there was tendency of sone

det eri or aya®n73 ppm, hydrogew econtent avasacilimpackelatiue vdensityt iveas 8% he

surface was finally, acknow edged aft t he | . of. 1 i i
x| do. oi DB AL SoES SEdh: PAHRVSTARE Sy i, WERG o fEn® ¢

confi r megotdiin _c’a'ée,sitﬁé‘id(érﬁé‘ﬁ‘tco‘hftérﬂcénd)fhgﬂﬂfgéﬂ coRerdagey tonsideladad even
if the other” additional factors are outside of the conditions of the
present ihigenputdhe anidiionahronditions wese pithindiheantical [ang®4] (Exanpl e 6) The

R i

hrough Hf conversi conversi on. rbon content was 18
ppm hydrmgacknowteeigedverer2(h pipens"r weeakiinea desse!twithveonetit tawmperatieyr ai n

1 conai @Rehl pd Co YOS (PhE R abEeRBRT et HEVEREL bR
scope of mBasorifd efHeechardndss | ensthel duracel ehend ivasertendency2%f some

Consequent |y, no decay of the sintered conmpact into powder form could be
acknow eddei@rietaioni n the 8th week in a vessel wth constant tenperature

1400 and conshfgtboliTiifl 4 Wl pak! panasiealion i @R serhce Mueamaly in a
vacuum pack, no pulverization was acknow edged even after the | apse of 1
year. |t acknovdedgesbrdftarnitite tlapse vferd tyear.exiHavaues, ¢ipo nagasuring the

additional _factors,30 it hi i | He t i ti

s it CHREPEER SR st dherd e BEpEBRTel sORE driehiORABRERTt (L0 oot "

'(g(" bi Itl ng) dec@tyhas bxebmdﬁﬂirmﬁb_?_trl':avwhmt thenexistent6 "of (ldk and Ithatadditjares 5]
anpl e _— .. lhe osite .oxi i nt . . Of

Ecam o TIACHANP AR A8 tBICONBiORSafaRe HEsRHR e s 0e a i STRHBIC et a

jgonversi O&idé%t%?éd)earrg‘b%i,eél?sigrﬂﬁcam;éﬁ?eat BPMhitbisieg egeay doyieded washé2 ppm

relative density was 98,,geeérnaX| mum grain size was 37 pm and average grain

si ze was evguatiomwase Q@ilfmj)-case, t he carbon content and hydrogen

fﬁgt[gﬁq]\é\ﬁ)&rngﬁgzé)der ably high, but the additional conditions were within

The composite oxide sintered compact of Example 8 contained 35 mol%
of HfO, through Hf conversion based on metal conversion. The carbon content
20 was 13 ppm, hydrogen content was 21 ppm, relative density was 98%,
maximum grain size was 30 um, and average grain size was 13 pm. In the
foregoing case, all conditions of the composite oxide sintered compact were
within the scope of the preferred conditions of the present invention.
Consequently, no decay of the sintered compact into powder form could
25 be acknowledged even in the 8" week in a vessel with constant temperature
(40°C) and constant humidity (90%) in the acceleration test. Moreover, in a
vacuum pack, no pulverization was acknowledged even after the lapse of 1 year.
It has been confirmed that when the existence of Hf and the additional factors
are within the conditions of the present invention as with this composite oxide
30 sintered compact, a significant effect of inhibiting decay is yielded. The
evaluation was “©” (excellent).
[0037] (Example 9)
The composite oxide sintered compact of Example 9 contained 45 mol%
of HfO, through Hf conversion based on metal conversion. The carbon content
35 was 73 ppm, hydrogen content was 52 ppm, relative density was 93%,



Consequently, no decay of the sintered conpact into powder form could be
acknow edged even in the 8th week in a vessel with constant tenperature
(40C) and constant humdity (909 inmn7the acceleration test. However, upon
measuring the hardness of the surface, there was tendency of some
deterioration. 10Mdreover, in a vacuum pack, pulverization of the surface
was fi nal haxiaeknogairdgie aksed? tire, bagsavesagd grebv sizeowesed Unupok Hgasuri ng

t he hard f th f h i '

|+ has bagiPasRg (GFved thm derbpb Tt roRce e Sortf e, Eandleta R
factors aﬁi?h,\ﬂb&thha ddasicrandbhdiasns aerd hathpr eespticahreamgel.on as with this
conposi te 150xi de sintered conpact, a s,ltgnl ficant effect of inhibiting
decay is yi el dé@nsenuertlyaINeadeey hthe giptered corRash into W]foz%gg e 8)
Jhe composd Ly AshliigBNERPth GRTBIClesk i@ VBLSRIGufH HoRsRA 18priiteel  H 02

rough conver si gn based on netal conversion. The carbon content 20 was
13 ppm higd’©pendcoonstant hamidity (39%) irethe ageelgeatian eskasHOBBRVEFRYRIM

grain size was.30 an rage,arai pLze f i
case, al |MEGRYMTY oﬁ’g of e H%ggoﬁgo@% gdgf?l% e %h%eﬁé&p%pr%%}%waoefr go\;ﬁv?ét)kin%
tcge SCOpeg[i?tbribMiogr ef err](cad (r:londi tions of the present invention.

nsequently, no decay of the sintered act i nt wd f :
be acknow edgedeayer, Nt & /AN Ei ,pﬁgl%%éé@:’l n%p O(S,Bﬁé‘f%ﬁ'ir’g% g'ﬁ%ﬂfatz ﬁre
1640C) and, b ; ?d‘%ﬁbﬂ&ﬁé/ A% i ydafe RARR) BEa icBAfiinesd thdtbweeveie in a

vacuum pack, n verization was acknow edged even after the |apse of 1
year. |t &xistepeerofdfrdrd thedadditienalifastorsmaresyitindhe €opflitions ghdhe R sent

addi ti ona I it hi i i iod ' as
2 1 onal LA PSR ' o CRRE RS Sty i Shcarp it o
I(g(ll bi Itl nighitetay desayiselielded. TRaeamvalusibnovasd®” (€xcellerbel | ent) . [0037]

a e The conposite oxide sintered conpact of Exanple 9
cont@‘?%d%@%?ﬂ%f Hf 02 through H conversion based on netal conve?gi on.

%gﬁsff;bagscggg/rw caRREItE 308881 sihteted gempactt of tExamspl621@prantaiekdt 4§
mol% 019 HfO, through Hf conversion based on metal conversion. The carbon
content was 10 ppm, hydrogen content was 25 ppm, relative density was 98%,
maximum grain size was 31 ym, and average grain size was 14 pm. In the
foregoing case, all conditions of the composite oxide sintered compact were

20 within the scope of the preferred conditions of the present invention.

Consequently, no decay of the sintered compact into powder form could

be acknowledged even in the 8" week in a vessel with constant temperature
(40°C) and constant humidity (90%) in the acceleration test. Moreover, in a
vacuum pack, no pulverization was acknowledged even after the lapse of 1 year.

25 It has been confirmed that when the existence of Hf and the additional factors
are within the conditions of the present invention as with this composite oxide
sintered compact, a significant effect of inhibiting decay is yielded. The
evaluation was “©” (excellent).

[0039] (Example 11)

30 The composite oxide sintered compact of Example 11 contained 43
mol% of HfO, through Hf conversion based on metal conversion. The carbon
content was 23 ppm, hydrogen content was 24 ppm, relative density was 97%,
maximum. grain size was 18 um, and average grain size was 10 pm. In the
foregoing case, all conditions of the composite oxide sintered compact were

35 within the scope of the preferred conditions of the present invention.



17 maxinumgrain size was 37 pm and average grain size was 8 pm In the
foregoing case, the carbon content and hydrogen content were considerably
hi gh, but the additional conditions18ere within the optical range.
Consequently, no decay of the sintered conpact into powder form could be
acknow edged even in the 8th week in a vessel with constant tenperature
(400) and consCansehuentty, iy (& of thet sinteaed ebmparct into tpeyeder Homeeerld upon

neasuri ng the, hardness of the, surtac t.he f

deteri or &% %kn%tjeéig\?ar?vq%'rbt%guuwgslédﬁ,ar 88%&@2%% ﬁ%ﬁ‘%‘? t?ﬁgggat}%eace was
finally l@oackany estagshtahteidityh@0%)pae tid akbcplenation testas Mureaveromd iar med

t hat when the existence of Hf . and the addjtional factors are w.thin the

f
condi t | onvAGKUM REClH NOsREVETiZALaN: Was a&E”QWIIFHg? ievepAliehdhe 2rseitid Y6t er ed

gonpact, @ h%'sg&%%i E?Hﬁmﬁ%c{ 86t e MY BlistditedSCRY ahd theeddthtonal fctors
eval uation was excellent). T0038] (Exanpl e 10) 15The conposite oxide
si nt er ed arenyitbin the Enditiores 00 the pregent dnventiop| 3 wfith-khie comMPesHA dide

by ogen SBfRE: caHed8s 5 SERYERT! Ritect R M a Qg i eGE PiMRe e
was 31 prevalosticveasd® descaleitze was 14 pm In the foregoing case, all

condi tions of the _conposite oxide sintered conpact were 20w thin the scope
of 10R40br EP@MRIG 1@§ndi tions of the present invention. Consequent | y,

1§0 decay of t henal drfpEsitecoxBaGinteRidPcHAPEEY of BXampreul 2! coatavmd b wheldged
even in the 8th week 1n a vessel wth constant terrperag_gre 40C) and

conit ant olUAIQH tyoudnZy cpAvemnkionRasrkeRMIAl ERWMESINr grc,aﬂ'lpcp,n 5o0%Ehum
pack, no VBRI o] c e ft e 1 . 25
e has beRHS o2y PRl afydBRefln EOMERE desl FACHoR [ Rlgths JoRBRF s o0mel
factors amaximomi graimeizeonaist 20nsn,.08nd Feyepags graini sizewasi 2agmwi 1m thei s

conposi te, oxi de sinter conpact , gt f Lol Rk | deca
OO et oPah o AR A BRSBTS B bR i ey
160NPOsi t eyRindtBecbpe of the prafaatd eonBitionplof tHe prasentinvedtids. nol % of Hf 02

t hrough Hf conversi on based on netal conversion, The carbgn, content was 23

ppm hydrogen &ARSEAHERHS QBJYpm SP'é?%ﬁ iQf dhgepiBtared \cRMpAS, deea¥esl tYr ai n
SHZE aS gyéwea} f@rﬁﬂ}r?ﬂ% AVEBERIIM aS|ESMaathl Bostant ferhpsratree@oPopanase.

all conditrons o he conposite oxide sintered conpact were 35within the
scope of tomstpnthemidity (96Hai ini thascselaratiomiastenMareQyait i@ vacuum pack,

pulverization of the surface was acknowledged only after the lapse of 10 months.
20 ' It has been confirmed that when the existence of Zr and the additional factors
are within the conditions of the present invention as with this composite oxide
sintered compact, an effect of inhibiting decay is yielded. The evaluation was
“O" (good).
[0041] (Example 13)
25 The composite oxide sintered compact of Example 13 contained 25
mol% of ZrO, through Zr conversion based on metal conversion. The carbon
content was 23 ppm, hydrogen content was 15 ppm, relative density was 98%,
maximum grain size was 19 pm, and average grain size was 11 uym. In the
foregoing case, all conditions of the composite oxide sintered compact were
30 within the scope of the preferred conditions of the present invention.
Consequently, no decay of the sintered compact into powder form could
be acknowledged even in the 8™ week in a vessel with constant temperature
(40°C) and constant humidity (90%) in the acceleration test. Moreover, in a
vacuum pack, no pulverization was acknowledged even after the lapse of 1 year.
35 It has been confirmed that when the existence of Zr and the additional factors



18 Consequently, no decay of the sintered conpact into powder form
coul d be acknow edged even in the 8th week in a vessel with constant
tenperature (40C) and constant hum dgty (90% in the acceleration test.
Mor eover, in a vacuum pack, no pul verization was acknow edged even after
the |l apse of 1 year. It has been confirned that when the exi stence of Hf
and the agigi witbinathef cariditionsaothe present firevendiodi as with this comppsie exide

i ti , i, th thi jte. oxi. i ntered. i i t
i oct ofSTRFFbIOMIRFhEAFTRG! b Lo FREE ey on e AL ony).
[ 0040] (B%nw)@eﬂ@at)_loThe conposite oxide sintered conpact of Exanple 12

cont ai ned nol % of * Zr 02 t hrough Zr conversi on based on netal conversion.
The [@H2bolfFx@siledd) was 20 ppm hydrogen content was 14 ppm rel ative

flensi ty s, 98 ol B IHENDT Yidle ST HOAL AN o BlaRiEhs 20p cntifid! 4 s

2 pm In the foregoi case, all conditions of the conposite oxide
si nt er ed molfpaaftZnGer tarddgh Zniconvarsicrt bpecdion metaresryerddn.cohbe aseN of t he

. i on. | . . i d
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Moreover, in a vacuum pack, pulverization,of.the surfac ackn edged
only aft eforegring ggse. h%@hn‘%ﬁt%np%tequ'%? RIEA W%ﬁr"\ggﬁ?'ﬂﬁtd h B the

16%1 St enceydf cothoR Mnteit ﬁﬂ?ﬁlﬁld;sregé‘h chtdr®werarisavhighi and e geiisizeonas of t he

present invention as wt onposite oxide sintered conpact, an effect
of i nhi bismalh decay is yielded. The eval uation was "0" (good). [0041]

(Exampl e 13) T i i i oA 3
cont ai ned 25 ”&Q%sggugﬁwgwgggéﬁogﬁ{ég%q@éerr@é%ﬁ%{gg@ﬁﬁoﬂ? al con@g?.si on.
The car bobe ciwknemeduzsl @demimthé)alt ugek inomtvesselaith ®nstant tesperatuee

11 om "1 A0S eregRn g Bugi iy (SRaha e ACsiet e SEHpodl e, eeF
1§i ntered gRERARKgVHE RAMINEREN of Nthes cafacef thwepvedsereadenondot i somseof t he
present invention. Consequently, no decaK/ of theﬁégt ered conpact

i nt o powdeeterigratiaroulNMomReVaE ko AR &aek PH ?Hé?@ﬁ"h & SUitege Hege|
W 1h Consiaal, ASRSIRKEakAORL Bl PTSEER hum di Ly (309 1n Lhe

acceleration’t over, In a vacuu ack, no pulverization was
acknow edged evehasifteen condirmmosthaptwhery the existancenelsZpaad thendditipnalt hat

when th i, St f. 1 it . , it i
condi t1 ontBastrecaie wiuodhe TR k' tRBent TR of Wil Mitichidtsla?
sponpact, aridef dieetredfcompioyi 4 isignifierdyeffext wf éntdbiting ecayvial Yieldedn Wae " 0"
(excellent). . o~

evaluation was “©” (excellent).

[0043] (Example 15)
The composite oxide sintered compact of Example 15 contained 1 mol%

of TiO, through Ti conversion based on metal conversion. The carbon content
25 was 37 ppm, hydrogen content was 30 ppm, relative density was 95%,
maximum grain size was 40 um, and average grain size was 10 pm. In the
foregoing case, the composite oxide sintered compact had a high oxygen
content and hydrogen content, and the relative density was slightly low at 95%.
Consequently, the sintered compact decayed into powder form in the 4"
30 week in a vessel with constant temperature (40°C) and constant humidity (90%)
in the acceleration test. Moreover, in a vacuum pack, pulverization of the
surface was acknowledged after the lapse of 6 months. As to this composite
oxide sintered compact, it has been confirmed that a moderate effect of
inhibiting decay is yielded due to the existence of Ti and the additional factors.

35 The evaluation was “O” (good).



[0042] (Exanple 14) AThe conposite oxide sintered conpact of Exanple 14
contai ned 48 nol % of Zr02 through Zr conversion based on netal conversion.
The carbon content was 73 ppm hydrggen content was 65 ppm relative
density was 99% maxi numgrain size was 17 pm and average grain size was 3
pm In the foregoing case, although the conposite oxide sintered conpact
haddusgh @@mply 1610t he carbon content and hydrogen content were al so high

and the grain gj mal | .. . : '
conpact into p%\‘ﬂég?g\ff‘gpgﬁgﬁ'@ %ntgﬁ&%g%&gggﬁeééﬂ&%ﬁgm%gﬁ La"b/éae}kﬂ gt gr .
vessel Wi {g|o% WFSTient thFUGHE TRcBheersitRChaged opometairdonvendion t yTHO@#bom t he

accel eration test. However, upon 15 neasuring the a{,dness of the rface,

t hler e wascardanewsy 25 PRBmBYEEAGN eRrENbWas M B rS1afYE Sepsity, was ’,

ul veri zati f i I ﬁgdg] igdgesd f
gea_r._ a‘l“agn?@%h%@ﬁbéewﬁ @%ﬁf#i’e’@ ?ﬁ%ta\Oe en ?#elﬁexi Stvid;ségBO}%rﬁ%irglga%t (r)]e '
aq?'ht It ﬁ_naiorégmng_reaser, alwcomditions of dbadéampesiteo Pxidee sipferedneOMAIENWEEh as
Wi is compsite 20 .0xide sint e TAT P
ahi bi 1 rABAAS SePE LB eRed conn (a0 on eereRght PERLGRT. I F5045)
f; Eﬁ?g})lngdli) mlc&ns]gq%gtl ,?L@dééiﬁo@ﬁ&ﬁntéred eoethant nmtacpoved erffioampdaald 5

00 rou conv, i I i

The. car bobe ASHIEMEAESCLRLT 11 S8 hYGRBJErE ABRESH T DS B LR GIS ve
1@8”3' ty "\?ﬂ@?:ﬁhd%é{ém ALRidhtyP (BN thE dBeldBioRMesRIM@edier, Shze was

0O pm In e’ foregoing case, the conhposite oxide sintered co fact had a
h: ghh?rygwleacmmmpanlg/, mqudZ@@fUIhWaé hﬂwlmdt%nr@%&th@gaﬁf@g& t Vedlas
slig y low a n i i
Formin’the 4t it 385 RSSR ToLossKiat iforh e SREereerBeTL s Ul pg er
const ant fastordi drg WiliPYthe reanditionsoafl the giresentt ingentiovbag ovitir this goepesieum

pack, pulveri zati f th f ack .
ront hs, ASNEB SHRE SHPoSrL &b s L HIOH ey e LIE BRRBeR! g
15hat a nodacaigy @ktemdntpf inhibiting decay is yielded due to the existence

of Ti and the additional factors. 35The eval uati " "
[0045] (Example 17) uation was "0" (good).

The composite oxide sintered compact of Example 17 contained 30
mol% of TiO, through Ti conversion based on metal conversion. The carbon
content was 25 ppm, hydrogen content was 21 ppm, relative density was 98%,
20 maximum grain size was 28 um, and average grain size was 13 um. In the
foregoing case, all conditions of the composite oxide sintered compact were
within the scope of the preferred conditions of the present invention.
Consequently, as with Example 16, no decay of the sintered compact
into powder form could be acknowledged even in the 8" week in a vessel with
25 constant temperature (40°C) and constant humidity (90%) in the acceleration
test. Moreover, in a vacuum pack, no pulverization was acknowledged even
after the lapse of 1 year. It has been confirmed that when the existence of Ti
and the additional factors are within the conditions of the present invention as
with this composite oxide sintered compact, an effect of inhibiting decay is
30 yielded. The evaluation was “©" (excellent).
[0046] (Example 18)
The composite oxide sintered compact of Example 18 contained 49
mol% of TiO, through Ti conversion based on metal conversion. The carbon
content was 19 ppm, hydrogen content was 25 ppm, relative density was 97%,
35 maximum grain size was 20 pm, and average grain size was 11 um. In the



20 [0044] (Exanple 16) The conposite oxide sintered conpact of
Exanpl e 16 contained 10 nol % of Ti G2 through Ti conversion based on netal
conversion. The carbon content was 2% ppm hydrogen content was 21 ppm
relative density was 98% nmaxi mumgrain size was 28 pm and average grain
size was 13 pm In the foregoing case, all conditions of the conposite

oxi de si roezgaing aasac @llwesreditibnshiof théecamerppriteopxidresiptased r¢aaPRBNEEE ons of

th i ti . - : i

| nto pondiiningesEREe 8" the aiateiey candiby or R SRR LetEn " 1 8 Veseal
with constant Cempegaéntlye adWHACExamglec dis nantdedayrotitihe sireefdd camphaet
acceleration test. Mreover, in a v%cuualeegll%%ki,n trp\g @Ml veri.zation

acknow edQEUP@WGEr farm Foridebe ackpoyledge Week 0 q)ggﬁse\évad/ﬁm r med
khat ‘Ahe”cdr[)é?arﬂXte?ﬁﬁé}sﬁuef(ﬁPcﬁ'&ﬁdt&tﬁh@&fﬁi ﬁhmlitﬂiy {0 Pirs the eacuieldhatior he

condi tions the present Invention as with this conposite oxjde sintered
conpact, test.efiflotgover, innaivscuuny paskapoiriiveratien. was ackpamegdedneeinas

()" (exgﬁ%ﬁ%%%sélgpﬁgé?l( Exanpl e 17) The conposite oxide sintered

conmpact o ( ained 30 nnol % of Ti Q2 through Ti conversion
based on net al liclesw ®eehazonfifimedcthnbwhenotiecaxistense2¥ pipand e rasigidionabnt ent

21 | ati ve .densi 9 i in size. .
Aver age. oPstar e evinia T8 calitiPRe i dhe Gt gV A S BiRiPOmBls ] The
1601MPOSi t epQb AniSicH E6APas0 ERASTectRF tnhibiting tidchg is giededdf Theepalabton ed

conditions of the present invention. Consequently, as with Exanple
16, no dewa§ ‘& (exeellsntk er ed conpact into powder form could be acknow edged

evenRad At k in a vessel with 25 constant tenperat 40C d
foddh ' (el %5 Tover - in'a vacan

con 90% in the acceleration test. Mreover, in a vacuum
pack, no pul veflheatomposis axide osinteded canpactapt &xample| 1seordaingdytdr . |t

are wi thi M4 caart ROt e BoRalat T fhated SR AiFChMEraBn o 27, 21
12§;|dﬁaf: g}rleagg zxgrrmfet camonetdritent olasi 20idpint,i mgirdgemycanterdowag|2BedprThe

si ntered [ﬁiﬂ%geéﬁtﬁéﬂ}eﬁgg@ﬁg?g@&%?enwa% %g)“r{hgng%%%sdet graif' de
size was 9 pm. In the foregoing case, all conditions of the composite oxide
sintered compact were within the scope of the preferred conditions of the
present invention.

20 Consequently, as with Example 18, no decay of the sintered compact
into powder form could be acknowledged even in the 8™ week in a vessel with
constant temperature (40°C) and constant humidity (90%) in the acceleration
test. Moreover, in a vacuum pack, no pulverization was acknowledged even
after the lapse of 1 year. It has been confirmed that when the existence of

25 metals of Ti and Zr and the additional factors are within the conditions of the
present invention as with this composite oxide sintered compact, an effect of
inhibiting decay is yielded. The evaluation was “©” (excellent).

[0048] (Example 20)
The composite oxide sintered compact of Example 20 contained 30

30 mol% of TiO, and ZrO, with the ratio set at 1:1 based on the metal conversion of
Ti and Zr. The carbon content was 17 ppm, hydrogen content was 18 ppm,
relative density was 97%, maximum grain size was 26 pym, and average grain
size was 15 uym. In the foregoing case, all conditions of the composite oxide
sintered compact were within the scope of the preferred conditions of the

35 present invention.



nor/0 of Ti Q2 through Ti conversion based on netal conversion. The carbon
content was 19 ppm hydrogen content was 25 ppm relative density was 97%
35maxi mum grain size was 20 pm and23verage grain size was 11 pm In the
21 foregoing case, all conditions of the conposite oxide sintered conpact
were within the scope of the preferred conditions of the present invention.
Consequent |y, Geneeqheritiargs with7Examptteday nofdecay of the sédewshpomparh to

powder farm coul.d be ackn I

const ant '9@788\”91?[1?%”{ ge@vé%%ggg%@%g%ah%ﬁn §|n?[ b@(%e%éekr]n \eégsz%ge er at| on
test. Mor&shstdnt telmp&eruftﬂétl(ﬁtoﬁ@): landncormwrvtehmmaimyo@()%)s m(ttk@cﬂﬂ::elegmcbreven
after the lapse of 1 vy F een confirmed, tha n_t he

exi st encetest: 'IMO@Q’!ef h'é‘ ﬁd(ﬁcyﬂﬂhaﬁc ’aE?cR veljzatigh Was ackROY, e i O of the

present | AyanfeOmRe eg' § i S|t0|9é§3<b'ébhecowmaﬁedethat werredw@@mwtce h
effect of inhi |t|n ecdy Is yielded. The evaluation was " (excellent)

[0047] ( Exatais e)fl'lg)and Zr andrﬂ@ addqbeaalt Eac&g(s@@eswmlerf@e %Qﬂfb s gf hsanpl e

19 cont % of . T
the et a1 PESROEITRH0] s Lith, B cbbibosi SuddBiiBled cBflpath, d, biRecsr on
hydr ogen inhititg deesy 83igded. r@hatdvamaﬁenyvaw“@/éée)@mnﬁ)am mum grain size

was 19 and age grain size was 9 pm In the foregoing case, all
condf49 gnéE lﬁ@e‘ onposite oxide sintered conpact were within the scope of

mhe preferred %@dbéﬂn%&t@fmhdi@ @ﬁ@wtcdmwmtofoﬁxaamr@reemmmgd 26 With
Exanpl e 18, no decay of the sintered conpact r formcoul d B
re

acknow edgeledf diOp ANAHEGarwittythacatie set éshbawcf oh o Stetht Sueip e
(400 andregRatant ThAmdiioh (SNEh WasL it cRSFehRTBBbARohesit wbrieoyen, 1

vacuum pac no pul verization was acknow even after the lapse of 1
year. |t fedatiieedensitynfvias @bt nmxnmumwgtmesaza \Maénzﬁeum ard average giaimind zr

Mvent  ondig8 Wit 2 S JoTnEdBiedolil Babe Al BORtLNe Dt he [ BimsRE Rl
?g:;lrar;) } :ang(r)l;&r_?_ﬁ)écdérgpﬁbtek/\@é withie ehveal seapeoof Wae ;Sr(e)‘érre(cbmeﬂditmmls) of [th®48]
5o Srdsent mven{’rgOSl te oxide sintered conpact of Exanple 20 contained
Consequently, as with Example 20, no decay of the sintered compact
into powder form could be acknowledged even in the 8" week in a vessel with
constant temperature (40°C) and constant humidity (90%) in the acceleration
20 test. Moreover, in a vacuum pack, no pulverization was acknowledged even
after the lapse of 1 year. It has been confirmed that when the existence of
metals of Ti and Hf and the additional factors are within the conditions of the
present invention as with this composite oxide sintered compact, an effect of
inhibiting decay is yielded. The evaluation was “©” (excellent).
25 [0050] (Example 22)
The composite oxide sintered compact of Example 22 contained 40
mol% of TiO, and HfO, with the ratio set at 1:1 based on the metal conversion of
Ti and Hf. The carbon content was 25 ppm, hydrogen content was 20 ppm,
relative density was 97%, maximum grain size was 23 pym, and average grain
30 size was 17 um. In the foregoing case, all conditions of the composite oxide
sintered compact were within the scope of the preferred conditions of the
present invention.
Consequently, as with Example 21, no decay of the sintered compact
into powder form could be acknowledged even in the 8" week in a vessel with
35 constant temperature (40°C) and constant humidity (90%) in the acceleration



30 nol % of TiO2 and Zr02 with the ratio set at 1:1 based on the netal
conversion of Ti and Zr. The carbon content was 17 ppm hydrogen content
was 18 ppm relative density was 9728 nmaxi numgrain size was 26 pm and
average grain size was 15 pm In the foregoing case, all conditions of the
conposite oxide sintered conpact were within the scope of the preferred
condi ti ontest)f Mbeeo‘&ﬁp,r s @ ntacune packnno mﬂverlzatlonGM&%@@K@QWI%F‘QGQSGWQ h

ot el DeoEoRh &1 v BoRhs eBRRatkmel e W e elsiceoh®
(400 andm‘étdl§toiﬂtl andrHtidnd (Iﬂé)%idItlbntahfaaotmsedurerwtthmnthbeemndlmmseof/me in a

vacuum pack, no pul verization was acknow edged. even, 5 afte t he _J apsge of 1
year. It Wﬁeﬁbm%‘aﬁf‘@wﬂt% CRAMIPSHLR PX rgﬁf?éj B?mﬁ?@f’ g# ‘1"{3 gnd Zr

gnd the amm&ﬁ@ﬁéc rﬁgtyﬁlaear eTHE IdVaiatiBR wa 't (&iellent)t he present

|nvent| on as conposite oxide sintered corrpact an effect of
i nhil@&1] ng->@enele 233 yi el ded. The eval uatl on was "(1)" (excellent). [0049]

(Exanmpl e 21 i t ai ned
20 nol % of 2I'| Og:ﬁg %0%% 6?%8%{9& a o ésﬁ Wblbasegéon t gﬂgrne(?la

conver si oof 'ﬁlDzTZr@andifoOEhmtitﬂTéoca’uocse’ltairit1 Viesased gpthe metalapaversion ent
was 19 pp densi t s 97 nmaxi m i i nd
aver age g? Fh% ﬁ TE p¢/ﬂ g&}to‘?’%@?é @‘9"5' di?o(,g%% @@’i‘&ﬁ?”‘%?s -foif t he
jgonposite ﬁ’@ﬁ' glafive 'déh%ﬁfdva?s)gewtmmhmnwgrﬁmﬂs&él@vamﬁaepmf ahUeaverager r ed
condltlons o the present invention Consequent

20, no de@H@n §fzet \H§3§ Hiver d@ tb@ﬁ@r&@plnw@s%\b\ﬂ&arbm ﬁphéﬁ\t@ng\gl‘yégﬂﬂ% edged
even in tﬁ hl e ?g:%ﬁd@dtﬁi?ﬁg ﬁh@oé\a%r g?ﬁﬁ%ﬁ@%&ses&éﬂ@ltrﬂﬂﬂs

const ant ccelerati on test. Moreover, in a vacuum
pack, no pmhpesﬂtezamdm sitsrest: icooviastigbut éh@mtbert eonditiens apere within ylaar . | t
has been confirned that when the existence of netals of Ti and Hf and the
addi ti onafPP tl’%?(!tr%?% ‘are within the conditions of the present inventi on as

19ith t Phsdcoﬁ@ﬁdr{selqaéhﬂte therﬁumeeeﬂ compaﬂ decayeef mggwﬁer fibrimbirt theg4Becay
The compowek 1o VRSSS] WG SRty IgE I oi s RS 253 et A (E8eS) o

Ti @2 and W%Vadcﬁléréﬁ’oﬁ 3bito aﬂbrea;vei th baggasuan phe, Wp@l&énzalmrebslth@ of Ti
and Hf . The carbon content was 25 E]ealiaﬁsgdro en content was

relative a@rrﬁem wascackopydedgsd aliad mesths phe QH@UQU@Eé’g}@@r ain
oxi de. o neaTBgeRE bR Sired oM PYRE b dE o bt erred condi i ons of
20he [pﬂ)ﬁe(&xampler%)on
The composite oxide sintered compact of Example 24 contained 24
mol% of TiO,, ZrO, and HfO, with the ratio set at 1:1:1 based on the metal
conversion of Ti, Zr and Hf. The carbon content was 23 ppm, hydrogen content
was 24 ppm, relative density was 97%, maximum grain size was 23 ym, and
25 average grain size was 16 um. In the foregoing case, all conditions of the
composite oxide sintered compact were within the scope of the preferred
conditions of the present invention.
Consequently, no decay of the sintered compact into powder form could
be acknowledged even in the 8" week in a vessel with constant temperature
30 (40°C) and constant humidity (90%) in the acceleration test. Moreover, in a
vacuum pack, no pulverization was acknowledged even after the lapse of 1 year.
It has been confirmed that when the existence of metals of Ti, Zr and Hf and the
additional factors are within the conditions of the present invention as with this
composite oxide sintered compact, an effect of inhibiting decay is yielded. The

35 evaluation was “©” (excellent).



Consequently, as wth Exanple 21, no decay of the sintered conpact into
powder form could be acknow edged even in the 8th week in a vessel with
35constant tenperature (40C) and coB4tant humidity (90% in the
acceleration 23 test. Mreover, in a vacuum pack, no pul verization was
acknow edged even after the lapse of 1 year. It has been confirned that
whe[D05BE (Exantpde8) of netals of Ti and Hf and the additional factors are

wi thin the condjtion L the. i j a 151" i oxi de
sintered corrpaﬁlbfa 958%'5%{&643(; %’fﬁﬁgf%dl %ﬁ‘g}dﬁggbgyéf(é\hi%ﬁeléyegpﬁ I Ee ev{a5leuati on
was "0" (raspgldfetin),, Ar095did HEQanpitle tR8)ratio set atThd:lc bapedidre thex inuktal
sintered conpact of |l e 23 contained 6 | % of . Ti 02, Zr02 and H P2 with
the rati ccywergen pf ﬁﬁg@eﬂgonﬁ%ﬂ#@ﬂﬁ"&%ﬁv@%é%ﬁ%’ hﬁ%r OGN CONCRE . The
garbon copheny , 2812008 dhsty QUGN 979Nt Rkin@R Grainl GizZePWas 28 i, vanddensi ty
was 96% nmaxi mum grain size was 48 pm and average grajn size was, 3 pm In

the foregaNatggegrain size wasbth Wont ththederegpiio ase cathicnditigascof the

consi der a?déﬁ@%éigag% ts}ﬁqb’(ﬁfé’cﬂ]cgﬂ@? t2hBrS! withiteheS BBbbe Yofl thd Wréfdirigposi te

oxi de sin er conditions were within the optical
range. 156anuitesnscoftthy prédentinverdiond conpact decayed into powder formin the

4t h k i I h t ant { 40 t hum dit
(90% 1 the- alopReRuEHh NEcareonl BEvane e PR INE Hi Th st {on”
10f the supd aeRnvReRERENSVEEHoek 3" deekA 4 Ip6selOkitlh copstdmt .teffiperatued uat i on
of this conposite oxide sintered conpact was l% ég@g‘%’p 5}? %0052]. (Exanpl e
24) (40T apengRte BuMlys (ST oa the Asselere | Sosgoxgnitidhed 24
mol % of T@%@PQ@IEWR%%ZE%WBQ%CR%W% gl denlafter IhdafRe oM yéur. et al

, Zr a .

conversion o e carbon confent was 23 ppm he_/ldr o&gn
cont ent whhagbespneonfisingdithet wbasithy existerwmef metalsomlyr&iandsHi anddlke 23 pm

d 25 i i J i L. iti
of “the conaiond Befed EF witho i BhdlBns a8 hEisemtntaton 5 wifPRiL {1 one
19r ef er r edcorapdsite origleddintehed porpant, amefedtiafnnhibiting dec@yris gtplded.| yTheio

decay of the sinteredq_gconmpact into powder form could be acknow edged even
in the stevaleation wag @ s&xrelgnth constant tenperature 30 (40C) and constant

humirgl SGvdatdtiveBameoelgration test. Mreover, in a vacuum pack, no
pul eré{gafl on was acknow edged even after the lapse of 1

. \ : }ée?_r At ﬂ@s been
confirmed that Theeoxide sinsaiest carapagiof raraparaiive Fxample JnyaplaaRe t hge
addi ti onap, Jagt "\Gad¥s o ¢ kbt NBoR RS8fe HEMERI WA as
with thi sbac'jg?r%oésal’nt?%ﬁovg?%\fgt‘ gﬂlpm’er eé&@é&ﬁﬁ%éﬁ%{ﬁ?&%%e% f@%t "of 1 nhi bi tiﬂlng decay
20s yi el de@6%[ bet Bfemalxiratinagraivesize @hd(avecagye grai size could not be measured.
In the foregoing case, after being left in the atmosphere for 2 weeks, it decayed
into white powder form. In the foregoing case, it was not possible to maintain
the shape of the sintered compact. The evaluation was “X” (inferior).
The foregoing results are shown in Table 1.

25



24 [0053] (Exanple 25) The conposite oxide sintered conpact of
Exanpl e 25 contained 45 nol % of Ti02, Zr02 and H 02 with the ratio set at
1:1:1 based on the netal conversion2sf Ti, Zr and Hf . The carbon content
was 23 ppm hydrogen content was 24 ppm relative density was 97% naxinum
grain size was 28 pm and average grain size was 15 pm In the foregoing
casejoogb] [Tebldilt i ons of the conposite oxide sintered conpact were within
the scope of the preferred conditions of the present inventian
Conséquently, no deCay,30f..b hews| mt-er it OFRACT| T"BLE" powder cdaksacoul d |10 be
acknow edged even in the»8th®ReekK™ n a vesyel ith constant temperature
(40C) @b |consteant humidi ty| (9099 *i n t*he| actel erati on st - Nbreover n
vaculigrpgdk, ne, pul yeri@at i pn=was sackrow| edged| even aff&f.. tHE"T 4Pse” of| 1
ear [mteeffas bgen configsned|thal when £he exi stence pfpeteat<s~ot 7T 2r and

atm

andt fe—additional—factors_ are withimthg cpndjti grssefdden present
i nver pl PSR |~ S il o o b oy constant temperature and idity vessel
! { M—I—-G-FI—] - .J .‘n.uuu POUSTT % Alg;ulc o|4|2|L C T U Il.baﬂsdrfa;epu il wdekeil
i nhi Ifxfnlpﬁg dPC"gSI i slvielded! The éval uatilon wa

53

a

—

|93
s " Cr 53P§RRhtpmperatyreany humidiy yppsl 4 ]
7 T = “Dbtager ihto! povdet Tort in 4 wekW e

(Compéaratilve ERanple 1)° Thé oxi‘te|siftered’ coffpacterafu-@amyaresst ilve

Exanpke»d (was #a203| The cal bon|centlert Was®31| ppm |inogenecontest was 27

ppm [relaffive densily was 20 96% ,but fhe maxi fum gr ajfuskeEmaht-ales age
graim _size could not be nmeasured. In thelforegping rorat ' ef t

I Not pulve in 8 Weeks i ol

1hn the=atnosphere for 2°weeks? it *deicayed i#t ol whit e/powdemninoy wmo In the

or egQj, g [case,, i t Was pot pogsilble o, mai ngai h the Shafe.ofihe.Siiat er ed
conpact. The eval uatlion was!|' X" |(infleriof)—TFhefore ﬁfﬁgﬂﬁdx,np%'ﬁé are—shown
i p . . rized it e ons

in Tabkweeel. 25 Ekral eaf’l on|L&csi * Dachyacl®i So whit (P nowapdfriyenei n 2 2make

1 H . . o Not pulverized in 8 weeks in conslant "
[ nt atpgaphar e o, Si eflanaspul gedked=d n| 2 Mgni £s in b ecliiticapeesil @eu ride€ aly ed
I N 3 weeks i pn—atnosphor — Quitfana lmt%og&eﬂ'_.m .
O : 45\.zl\u T I16 e l2lsuu ||9\él| '3 % U1 a1L4;C 3"Nol'pl1 zeld | eeks i cdreta nnl S
n Gar é(ﬁ\rler (I ea_Clﬁj2 © \emperature and humidity wessel
Example 11 HIO, 48 23 24 o7 18 10 Not pulverized in 8 wge!(s in a constant
temperature and humidity vessel
1 5 Example 12 20, 5 20 14 o8 20 12 Only surface pulverized in 4we.e|l<s na
constant temperature and humidity vessel
Example 13 20, 25 23 15 o8 19 " Not pulverized in 8 we_e!(s in a constant
temperature and humidily vessel
Not pulverized in 8 weeks in a constant
Example 14 Zr0, 48 73 65 99 17 3 © temperature and humidity vessel (hardness
deteriorated)
Example 15 TIO, ' a7 30 95 40 10 Decayed into powder form in 4 w_eeks ina
constant temperature and humldily vessel
Not pulverized in 8 weeks in a constant
Example 16 TiO, 10 25 21 98 28 13 © fure and humidity vessel
Example 17 O, a0 25 21 98 28 13 Not pulverized in 8 we_e!(s in a constant
temperature and humidity vessel
Example 18 TiO, 49 19 25 o7 20 " Not pulverized in 8 we_e!(s in a constant
20 temperature and humidily vessel
. Not pulverized in 8 weeks in a constant
Example 19 TiOp+Zr0, (1:1) 10 20 23 97 19 9 temperature and humidity vessel
s Not pulverized in 8 weeks in a constant
Example 20 TIOH+Z0, (1:1) 30 17 18 97 26 15 temperature and humidily vessel
i Not pulverized in 8 weeks in a constant
Example 21 TIO+HfO, (1:1) 20 18 19 97 23 12 temperature and humidity vessel
. Not pulverized in 8 weeks in a constant
Example 22 TiO+HO; (1:1) 40 25 20 97 23 17 temperature and humidity vessel
. Decayed into powder form in 4 wesks in a
Example 23 | TiO+ZrO+HIO, (1:1:1) 6 53 37 96 48 3 constant temperature and humidity vessel
T Not pulverized in 8 weeks in a constant
Example 24 | TiO+ZrOz+HfO, (1:1:1) 24 23 24 97 23 16 temperature and humidity vessel
9 Example 25 | TiO;+Zr0+HIO, (1:1:1) 45 23 2 o7 28 15 Notjpiverizedjin6ueekgjinssonsiant
5 temperature and humidity vessel
Comparative None (only La,0g) None 31 27 % Not able to be | Not able to be Decayed into white powder form in 2 weeks in
Example 1 measured measured atmosphere

Condition of Constant Temperature and Humidity Vessel =Temperature of 40°C, Humidity of 90%
Evaluation Level
Decayed into white powder form in 2 weeks in atmosphere = Surface pulverized in 2 months in vacuum pack
Decayed inlo powder form in 3 weeks in atmosphere = Surface pulverized in 4 months in vacuum pack
Decayed into powder form in 4 weeks in atmosphere = Surface pulverized in 4 months in vacuum pack
Decayed into powder form in 4 weeks in a constant temperature and humidity vessel = Surface pulverized in & months in vacuum pack
Only surface pulverized in 4 weeks in a constant temperature and humidity vessel = Surface pulverized in 10 months in vacuum pack
Not pulverized In 8 weeks in a constant temperature and humidity vessel (hardness deterioraled) =Surface pulwerized in 1 year in vacuum pack
Not pulverized in 8 weeks in a constant temperature and humidity vessel = Not pulverized in 1 year in vacuum pack
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APP ICA ILITY %005 ]I'f a sputtering target of |anthanum oxi qe sintered
conpact i thel @f foroatong periedpfrtimey | d’e%ﬁgwﬁlérm?iat%?s Gugeto deliqUeESEPEcYy ¢ h

aor €t BebOmS TS K WA H RORAETIRVARY Chd teichisl drablexrliroxi de

owder , ah Rere is a m In at no sputtering cannot be
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lﬁf ficientiyian of 3phdtid Adedi Ng ﬁéﬂtléﬁlafrothéliiﬁeséhtambegfblk |s16;iaftm:u1anw at or

ilm a sputtering 'target compose oregoi ng sintere act, a
met hod of u&pﬁfutiasm@nthﬁ;'\uramx%b%@(ﬁd‘ée'@ﬂsWB?ﬂt‘@w% Jﬁ'en nand,

met hod of d < in' 1 hg doRitteeAg M8rget
product i oﬁt%h&t ﬁ%&m%%\(# %?;stén quéﬁik%%tte mop'ﬁ"ﬁ’ & sph g 9
composed of the foregoing sintered compact, a method of producing the
lanthanum oxide-based sintered compact, and a method of producing the

15 sputtering target based on the foregoing production method.
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[A ai m 1] A | ant hanum oxi de- based sintered conpact having |anthanum

oxi de as a basic conponent, wherein the sintered conpact contains one 5or
nore of titanium oxide, zirconium ogyde and hafnium oxide with the

remai nder bei ng | ant hanum oxi de and unavoi dabl e inpurities. [C aim 2] The

| ant hanum oxi de- based sintered conpact according to claim1,

wherein the anount of netal el enme@LAIME titani um zirconium and haf ni um
relative to the total conponent anount of netal elenments in the sintered
10conpact is 1 mol % or nmore and |ess than 50 nol % [d aim 3] The | anthanum

oxi de- haapd 1?| ntereg ¢aHtRasimaesledbaged Ginteridncbmpdutr baving handmanum  of
metal elenents of titanium zirconiumand hafniumrel ative to the total

conponent anoudXidgfasaibasicerampanent, yherginst ﬁt%?f@(ﬁe‘i&f?ﬁkﬁﬂd PQ"%@%P@A) or

grore and | ess Bp%l%réooma%unlr%@ i o édnfive bank e MamiufeoRiageditritheer ed
onpact according to any one of clains 1 to 3, wherein hydrogen and carbon

contents are respaioderbeipgdanthappm oxide @ngd, unavpigableinaRidiasy i s 96% or

fiah . . . . ' 7 : .
or “or e &) AThpledBehi P RRse Siterdl Gy R RR oA o Bt 1D ° P
?;ﬁ?;ihﬂ% E))C:i ggmgv'emgﬁe fair;cﬂlrﬁlc?frmétat elefherftCofititand)m, mecdrodmodnghathiinng a

- based si i
powder as | ant FRIRNG &(mfgtcﬁ[ﬁﬁ@‘?fﬁggﬁgét} érﬁ\éhb!ﬁés% ﬁﬁég]g%%%%ﬁfﬁ%g%‘ in%rsb?zgfoz

jgnd 1-1102 po“ﬁ@ﬁr%a@?isaf‘n%mi6riMéré)éhdi%s%rtﬁanl%')ednom.endi ng and nixing are
performed so that 'the 25 conposition ratio of netal conponent oi .th
addi t i {8laimide r el affhedanthanamexdadasgd sitgabeompast ENI{REIH N bd

Son nestsea b Be1 h ES AT SRt A RO AL s e

synt hesi zed povelativé %o theetatal tempboenparosioti of mejakbelemands émt%ﬁifﬁ%fﬁd
compact is 10 mol% or more and less than 50 mol%.

15 [Claim 4] The lanthanum oxide-based sintered compact according to any
one of claims 1 to 3, wherein hydrogen and carbon contents are
respectively 25 wtppm or less, relative density is 96% or higher, maximum

grain size is 50 ym or less, and average grain size is 5 ym or more.

[Claim 5] A sputtering target composed of the sintered compact according to
20 any one of claims 1 to 4.
[Claim 6] A method of producing a lanthanum oxide-based sintered compact,

wherein Lay(COs); powder or La,O3; powder as lanthanum oxide raw
material powder and one or more of TiOz, ZrO, and HfO; powders as an
additive oxide are used, blending and mixing are performed so that the

25 composition ratio of metal components of the additive oxide relative to La
becomes a predetermined value, the mixed powder is thereafter heated
and synthesized in the atmosphere, the synthesized material is
subsequently pulverized to obtain powder, and the synthesized powder is
thereafter hot pressed into a sintered compact.

30 [Claim 7] A method of producing the lanthanum oxide-based sintered
compact according to any one of claims 1 to 5, wherein Lay(CO3)3 powder
or La,O3 powder as lanthanum oxide raw material powder and one or
more of TiO,, ZrO, and HfO, powders as an additive oxide are used,
blending and mixing are performed so that the composition ratio of metal

35 components of the additive oxide relative to La becomes a predetermined



30[C aim 7] A net hod of producing the |anthanum oxi de-based sintered conpact
according to any one of clains 1 to 5 wherein La2(CO3)3 powder or La203
powder as | ant hanum oxi de raw mat er 8l powder and one or nore of Ti 02, Zr02
and Hf 02 powders as an additive oxide are used, blending and m xing are
performed so that the conposition ratio of netal 35conponents of the

addi ti ve oxi devaletathe enixedLpowdenne thereaftedheated rantl systhesiags in Kee ni xed

wd is th ft h d d i i .
Pont hesi zed mt@rosines besyBltipsTd Mt GES Sl BaRerEed b Bin |
synt hesi zed pop8Rdet, satdaheadyrehedigéd povederdisi tHeveafteri hokpeessenimirdot a

[ A aim 8] The net hod of producing the | anthanum oxi de-based sintered conpact
according to cHiateied COMRACki m 7, wherein the mixing is performed with a wet

?all ng(kdla]im%r]wd synt2 gﬁﬁyﬁqétﬁod’%f“ gféa%irtgy Reafantithriune HideHapewdsihterbd 1350

t
o 155 or'5to ours In the atnosphere to produce the sintered
conpact. 10[ O eompatiTaccardingde aiinpf eawdainy7« whelein themixing\s geripased
si ntered conpact,, a dj : cl.aj , @%ﬁ g t ot
press is perfowmagg'?étl%@ nblﬁ %géo%mmgg\ygclﬁuhg?%&q%&tb? E oﬁgﬁb [r@?g?m 10] A
met hod of prodpewder at $350 ten 550°Q forg@to Radedrom theeatmetspbdrenfo produce

produci ng the | anthanum oxi de-based sintered conpact according to any 15one
of clains 6 tothg sibigred compact.

10 [Claim 9] The method of producing the lanthanum oxide-based sintered
compact according to any one of claims 6 to 8, wherein the hot press is
performed at 1200 to 1500°C in vacuum for 1 to 5 hours.

[Claim 10] A method of producing a sputtering target based on the method of
producing the lanthanum oxide-based sintered compact according to any

15 one of claims 6 to 8.
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