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application is a continuation-in-part of U S. Patent Application Serial No.
10/ 739,401, filed Decenber 19, 2003, which is a continuation-in-part of
U S. Patent Application Serial No. 1Q/200,590, filed July 23, 2002, all of
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10
Field of the Invention

The present invention generally relates to sputtering targets and methods for fabricating
sputtering targets and, in particular, relates to sputter targets comprising a plurality of
15  materials including at least a first material and a second material, the first material
comprised of cobalt (Co), chromium (Cr), ruthenium (Ru), nickel (Ni), or iron (Fe) and the
second material comprised of carbon (C), a carbon (C)-containing material, a carbide, a
nitrogen (N)-containing material, a nitride, silicon (Si), a silicon (Si)—t:ontaining material, a
silicide, an oxygen (O)-containing material, an oxide, boron (B), a boron (B)-containing
20 material, or a boride, and further relates to methods for fabricating such sputter targets, and

products produced thereby.

Background of the Invention

25
Cathodic sputtering processes are widely used for the deposition of thin films of material

- onto desired substrates. A typical sputtering system includes a plasma source for
generating an electron or ion beam, a target that comprises a material to be atomized and a
substrate onto which the sputtered material is deposited. The process involves bombarding

30 the target material with an electron or ion beam at an angle that causes the target material



substrate onto which the sputtered material is deposited. The process

I nvol ves bonbarding 30 the target material with an electron or ion beam at
an angle that causes the target material 2 to be sputtered or eroded. The
sputtered target material is deposited as a thin filmor layer on the
substrate. Sunmmary of the Invention % According to one enbodi nent, the
present invention relates to a novel nethod of fabricating sputtering
targets that include non-netals such as boron, carbon, nitrogen, oxygen,
silicon, a boride, a carbide, a nitride, an oxide, a silicide, a boron
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and a products produced by these processes. According to one embodiment, a process comprises

preparation of pre-alloyed powder(s) or master alloy powder(s) or selection of ultra fine
compound powder(s) of about 0.01 to 50 microns, preferably 0.1 to 10 microns, more
15  preferably 1.0 to 5.0 microns average particle size and most preferably less than 2 microns.
It has been discovered that spitting will not occur when the above phases are in form of
ultra fine particles of less than 50 microns, preferably less than 10 microns in size. Afier
- the ultra fine powders are blended together, the powder blend is canned, followed by a hot
isostatic press (HIP) consolidation. Powder processing as above is employed to make the
20 target materials because of unique advantages over the prior art's melting process, both
technically and economically. |
- According to one embodiment of the present invention, a sputter target comprises a
plurality of materials. The plurality of materials includes at least a first material and a
second material. The first material is comprised of cobalt (Co), chromium (Cr), ruthenium
25 . (Ru), nickel (Ni), or iron (Fe). The second material is comprised of carbon (C), a carbon
(C)-containing material, a carbide, a nitrogen (N)-containing material, a nitride, a silicon
(Si)-containing material, or a silicide. The second material constitutes a phase. The phase
of the second material has an average size between greater than 0 micron and 50 microns.
The first material comprises at least 15 atomic percent or greater.
30 According to one embodiment of the present invention, a sputter target comprises a

- plurality of materials. The plurality of materials includes at least a first material and a



second material. The first material is conprised of cobalt (Co), chrom um
(Cr), ruthenium?25 (Ru), nickel (Ni), or iron (Fe). The second material is
conprised of carbon (C), a carbon (C)-containing material, a carbide, a
nitrogen (N)-containing nmaterial, a nitride, a silicon (Si)-containing
material, or a silicide. The second material constitutes a phase. The phase
of the second material has an average size between greater than O m cron
and 50 mcrons. The first naterial conprises at |east 15 atom c percent or
greater. 30 According to one enbodi nent of the present invention, a sputter
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15 According to one embodiment of the present invention, a sputter target comprises a
plurality of materials. The plurality of materials includes at least a first material and a
second material. The first material is comprised of cobalt (Co), chromium (Cr), ruthenium
(Ru), nickel (Ni), or iron (Fe). The second material is comprised of boron (B), a boron
(B)-containing material or a boride. The second material constitutes a phase. The phase of

20  the second material has an average size between greater than 0 micron and less than 10
microns.

According to one embodiment of the present invention, a sputter target comprises a
plurality of materials. The plurality of materials includes at least a first material and a
second material. The first material is comprised of ruthenium (Ru), nickel (Ni), or iron

25  (Fe). The second material is comprised of boron (B), a boron (B)-containing material or a
boride. The second material constitutes a phase. The phase of the second material has an
average size between greater than 0 micron and 50 microns.

According to one aspect of the present invention, a method of fabricating a sputter target
comprises the steps of: blending a plurality of materials; canning; and pressing, The

30  plurality of materials includes at least a first material and a second material. The first

~ material is comprised of cobalt (Co), chromium (Cr), ruthenium (Ru), nickel (Ni), or iron



second material. The first material is conprised of cobalt (Co), chrom um
(Cr), ruthenium (Ru), nickel (N), or iron (Fe). The second material is
conpri sed of boron (B), a boron (B)-containing material or a boride. The
second material constitutes a phase. The phase of 20 the second nateri al
has an average size between greater than O mcron and |l ess than 10
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9 materzal has an aveFage particle size between greater than 0 micron and 50 microns. The

plurality of materials is comprised of multiple powders, one or more master alloy or

15 compound powders, or a mixture of one or more powders with one or more master alloy or
compound powders.
According to one aspect of the present invention, a method of fabricating a sputter target
comprises the steps oft blending a plurality of materials; canning; and pressing. The
plurality of materials includes at least a first material and a second material. The first

20 material is comprised of cobalt (Co), chromium (Cr), ruthenium (Ru), nickel (Ni), or iron
(Fe). The second material is comprised of an oxygen (O)-containing material or an oxide.
The second matertal has an average particle size between greater than 0 micron and 50
microns. The plurality of materials is comprised of multiple powders, one or more master
alloy or compound powders, or a mixture of one or more powders with one or more master

25  alloy or compound powders. If the plurality of materials consists of chromium (Cr) and
the oxygen (O)-containing material only, the oxygen (O)-containing material is an oxygen
(O)-containing material other than simply chromium oxide. If the plurality of materials
consists of chromium (Cr) and the oxide only, the oxide is an oxide other than simply
chromium oxide.

30 According to one aspect of the present invention, a method of fabricating a sputter target -

comprises the steps of: blending a plurality of materials; canning; and pressing. The



10 plurality of materials includes at least a first material and a second
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plurality of materials is comprised of multiple powders, one or more master alloy or
15 compound powders, or a mixture of one or more powders with one or more master alloy or

compound powders.

Brief Description of the Drawings

20  Reference is now made to the accompanying drawing wherein:
Figure 1 shows the process flow chart of the invention described herein according to one
aspect of the present invention.
Figure 2 illustrates a representative microstructure of a consolidated (Co74CrioPtig)ez —
(8i0y)g alloy according to one aspect of the present invention.

25  Figure 3 illustrates a representative mictostructure of a consolidated (Co74CripPtig)es —
(510,)s alloy according to one aspect of the present invention.

Appendix 1 shows a Periodic Table of elements.



(Fe). The second material is conprised of boron (B), a boron (B)-containing
material or a boride. The second material has an average particle size

bet ween greater than O mcron 5 and |l ess than 10 microns. The plurality of
materials is conprised of nultiple powders, one or nore naster alloy or
conpound powders, or a m xture of one6éor nore powders with one or nore
master alloy or conpound powders. According to one aspect of the present

i nvention, a nethod of fabricating a sputter target conprises the steps
of: blending a plurality of materials; canning; and pressing. The 10
plurality of materials includes at least a first material and a second
material. The first material is conprised of ruthenium (Ru), nickel (Ni),
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pure element phases such as boron and carbon and the compound phases like boride,
carbide, nitride, oxide, and silicide, however cause spitting problems during sputtering.
The present invention provides a solution to this problem.

15 The powders of the present invention include elemental powders, pre-alloyed powders,
powders of master alloys and/or intermetallic compound powders composed of 2 to 6
clements, including but not limited to Cr-, Co-, Ru-, Ni-, and/or Fe-based alloys.

| According to one aspect of the present invention, examples of master alloys include pre-
alloyed powders, and pre-alloyed powders may be atomized master alloys.

20 The powders of the present invention contain pure Cr, Co, Ru, Ni, Fe, Pt and/or Ta and/or
(optionally) pre-alloyed or master alloy powders of said pure elements, and include at least
a boride, a boron (B)-containing material (¢.g., boron based inorganic compound or master
alloy), a carbide, a carbon (C)-containing material (e.g., carbon based inorganic compound
or master alloy), a nitride, a nitrogen (N)-containing material, a silicide, a silicon (Si)-

25  containing material (e.g., silicon based master alloy), an oxide, or an oxygen (O)-
containing material of one or more elements from the Periodic Table of elements shown in
Roman numeral column number I1A, IIIA, IVA, VA, VIA, VIIA, VIIIA, IB, IIB, IIIB or
IVB (see Appendix 1}. These Roman numeral column numbers correspond to column
numbers 2, 3, 4,5,6,7,8,9,10, 11, 12, 13 and 14.

30  Examples of a boron (B)-containing material include a boride; examples of a carbon (C)-

containing material include a carbide; examples of a nitrogen (N)-containing material



Sputtering target materials for sputtering process range frompure netals
to ever nore 5 conplicated alloys. Conplex 3 to 6 elenent alloys may be
utilized for sputtering targets. Alloying additions such as boron, carbon,
ni trogen, oxygen, silicon and so on are added to Cr-, Co-, Fe-based alloys
to nodify characteristics such as dep®@sited filmgrain-size, surface
energy and nmagnetic properties. According to one enbodi nent, the presence
of non-netal additions |ike boron, carbon, 10 nitrogen, oxygen and silicon
to target materials is either in the formof pure elenents, e.g. boron and
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carried out by mechanical mixing to achieve substantially uniform blending of the

15 materials. In further embodiments, the canning step is carried out so as to avoid
segregation of the doped element or alloy.
Figure 1 shows the process flow for making the targets. The first step is the preparation of -
raw material powders like atomized alloy powders of Ni-Al-B, Fe-B, Fe-C, Fe-Si and so
on or the selection of commercially available ultra fine compound powders such as Al,Os,

20 AIN, MoB and Cr;0; of 10 microns or less. Atomized powders have very fine
microstructure because of extremely quick cooling and rapid solidification; therefore it is
the first choice as raw materials. In some cases powders of fine microstructures can also
be made by melting and mechanically crushing ingots much more economically than by
atomization, especially for small quantities of powder. Some ultra fine compound powders

25  like ALOs, AIN, MoB, Cr,0s, B,C and so on are also commercially available, and
therefore save both time and money for new product development. Special blending
methods of various powders together are required because segregation occurs quite often,
especially when powders of differing particle size and gravity are combined. Those

| special blending and homogenizing methods include ball milling, v-blending, tubular

30 | blending, and attritor milling and/or wet blending. Therefore, it is preferred that the alloy

powders and/or mixture be substantially homogeneous for best results.



nunbers 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 and 14. 30 Exanples of a
boron (B)-containing material include a boride; exanples of a carbon (C)-
containing material include a carbide; exanples of a nitrogen
(N)-containing material 7 include a nitride; exanples of a silicon
(Si)-containing material include a silicide; and exanples of an oxygen
(0)-containing material includes an oxide. In preferred enbodi nents, the
non-netallic additive is in conbined formsuch as an inorganic conpound or
a master alloy of a non-netal although elenmental additions may be 5 used

I f desirgd. Preferred doping nop-netal.s are conpounds of bor.on, carbon and
i tr ogertropsy e ERnURRL RS sfRRaTE el sBh TRt SO syine, IS S Ear o
| ncl udedinasgragigealid coulbeiised bethell @PLAIYoLRIPAY PEF T ThEPHWEGS all calddon
(B) - cont ai ni ng rrat§r| al s, . carbides, or_carbon (C-containi gg materi al s and
ni tridest™ RIEPARIYN 108 cansolidationndinssannise fes exmplei 4 Fewwngrgs fillsdividh Hieng
master glduRis e | @ldey Ithft §b ehkgd tﬁ@%%uafjgf %yﬁrdg%ﬁue &k %agagec{ é%]sgég‘ num
| 2, an S

Nitride), and B4C, as wel [ as AI203, Cr2Cs, m Xxtu ereof. The
amourt dfreopand theaysealadigl Yaconmadiod pressing, dhd Shaatberisccoptingenly dvatuatdd, and

f . %. In f h nbodi t t he .st f.f. ' th
oped ot SR iAo sppheqidy, diingSen GFRPaRIR s S luRart ad i g o
achi eve isulgtrantneg |thy cemaihar i Posseed BGiedtndt RRapeldeofRirg it fospdeh td et her

enbodingﬂgg, the canning step is carried out so as to avoid segregation of
the dop poatesat cogfiswefioR,. Figure 1 shows the process flow for making the
tar get s. ThENGchpdibile ShRRal SohN8 PRERAR & ! ' s |1 ke
atom zed all _gylbspoy\%er S gf 0Ni - A?- B, Fe- %é,)@gggl?%,coé%ﬂgﬁﬁfff%%b@wg&t he

sel dét i deestticdupysmedHEP) y prpeduralohcovnintthaart.i AR enjiotydicpldwel eylindsivgdh as

5205, 20 IR BD0 AT O B RS B AL SBECSAR Bl 0°°
sol i di f ivesdel cam bet lived efith i@sibthndesheating elements, and the pressure can be controlled by
the introduction of inert gas within the container. HIP parameters including temperature,
pressure and hold time will be minimized to prevent the growth of compound phases and
15 grain size, as well as to save energy and to protect the environment. Pressures of about 5
to about 60 ksi (preferably 10-20 ksi) at temperatures between about 500°C to about
1500°C, are typically employed to achieve appropriate densities. Depending upon the
complexity of the cycle, total hold times during isostatic pressing typically vary from about
0.5 to about 12 hours. Pressure during vacuum hot pressing is varied from 0.5 to 5 ksi
20 (preferably 1.5 to 2.5 ksi) at temperatures ranging from about 500°C to 1500° C.
| (preferably 800-1000°C). It is noteworthy that other powder consolidation techniques such
as hot pressing and cold pressing can also be employed independently or in conjunction
with HIP processing.
After consolidation, the solid material form (billet) is removed from the encapsulation can,
25  and aslice of the billet can then be sent to be tested as to various properties of the billet. If
desired, the billet can be subjected to optional thermo-mechanical processing to further
manipulate the microstructural and macro-magnetic properties of the target. Also, the final
shape and size of the sputter targets can be formed, for example, by processes such as wire
EDM, saw, waterjet, lathe, grinder, mill, etc. In these steps, the target can be cleaned and

30  subjected to a final inspection.
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Cr-Mo-B Cr80at%-Mo1 5at%-B5at%

Cr-Mo-O Cr80at%-Mo20at% doped with oxygen of 1-4 at.%
Cr-b Cr doped with oxygen of 1-4 at.%

Cr-Ti-B Cr80at%-Til6at%-B4at%

Cr-V-O Cr80at%-~V20at% doped with oxygen of 1-4 at.%
Cr-V-Zr-0 Cr79at%-V20at%-Zrlat% doped with oxygen of 1-4 at.%
Cr-W-O Cr90at%-W10at% doped with oxygen of 1-4 at.%
Cr-Zr-O Cr99%at%-Zrlat% doped with oxygen of 1-4 at.%
Fe-Co-B Fe56at%-Co31at%-B11at%

Fe-Si-Al Fe73at%-S117at%-Al10at%

Fe-Ta-C Fe80at%-Ta8at%-C12at%

Ni-Al-B Ni50at%-Al50at% doped with boron of 1-4 at.%




15 grain size, as well as to save energy and to protect the environnent.
Pressures of about 5 to about 60 ksi (preferably 10-20 ksi) at

t enper at ures bet ween about 500C to about 1500C, are typically enployed to
achi eve appropriate densities. Depending upon the conplexity of the cycle,
total hold tinmes during isostatic pressing typically vary fromabout 0.5
to about 12 hours. Pressure during vacuum hot pressing is varied fromO0.5
to 5 ksi 20 (preferably 1.5 to 2.5 ksi) at tenperatures rangi ng from about
500C to 1500 C. (preferably 800-1000C). It is noteworthy that other powder

consol i dat i on—teghpi-gques—syeh—as-—het—presstng—and—ecol-dpressing—ean al so
be enpl oyed i INJI dent | yalg¥4g?t?{;é$‘}ﬁa{?{ﬂéPP%Wltmﬁg (Ff“pq’té&bessi ng. After
consol idation—the -solid yaterial faorm(hillet) is removed fromthe
encapsul ati on N0 25 andVia0af4-4&50st% dapedovith exyzemat t-Hah’e sent tp be
tested as to|various properties of the billet. If desired, the billet can
be subj ect ed |tRor-8p6Oi onal |tRwei0aBod 50wt doatd pith orgsh g [+4mtPr t her
mani pul ate the mcrostructural and nacro-nmagnetic properties of theltarget.
Al'so, the fin&u-ABNape andRei0ae: 15040 dped wah nitdigaebsl-ganvpe fornmed, for
exanpl e, by processes such as wire EDM saw, waterjet, |athe, grinder,
mll, etc. In these steps, the target can be cleaned and 30 subjeéected to a
final inspection. 9 Table | shows exanples of sputter target materials and
t hei r exkEpbi dr shatsepkamples oh spuideotadget opataiialn apdethais pexempldry t phasgsr msent

inventio le L. all nuf act ur ed  usi th t hod descri bed herein.
ot o | o ReR Rl o s PR AE By oR, At PG B SR S Fs 1 ot o6
Co- Cr - Ptin@adi rdop nhgtifeliild SandePhll 68 tHexShipliry Phised Qscibéin B 18 - BrdC

Co60at %u- Pt 20at %u- B 6atd(V, 04% % Co- Ta- N Co50at %u- Ta50at % doped with

nitr geﬁhe&fmiyalc e gher a dition phases.

Table 2: alloys manufactured using the method described herein.

Materials Exemplary Phases

Co-Cr-Pt-B Co-Cr master alloy; Co-Cr-B master alloy; Pt; Co; Cr; Co-B
master alloy; Co-B compound; Cr-B master alloy; Cr-B
compound; Co-Pt master alloy

Co-Cr-Pt-O-81 | Co; Co-Cr master alloy; Pt; SiO2; Co-Cr-Pt master alloy

Co-Ta-Zr-O-Si | Co-Zr master alloy; Co-Ta master alloy; ZrO,; SiOy; Co;
CoSiy; Co-Ta-Zr master alloy

Co-Ti-Pt-B Co-B master alloy; Co-Ti master alloy; Co-Pt master alloy; Ti-
B compound

Cr-Ti-B Cr; Ti; Cr-B master alloy; Cr,B compound; TiB, compound

Fe-Ta-C Fe; C; Ta-C compound

| Fe-Ta-C Fe; Fe-C master alloy; Ta-C compound

Ni-Al-B Ni; Ni-Al compound (e.g., NiAl, NiAls;); Ni-Al master alloy;
Ni-B master alloy; Ni-B compound (e.g., Ni;B); AIB;
compound

Ru-Al-O Ru; Al; aluminum oxide; ruthenium oxide; Ru-Al compound

(e.g., AlﬁRu, A113RU4, AlzRu, AIRLI)




Co-Ta-Zr-O Si Co85at % Ta5at % Zr5at % Si 2 (0.5-10) nmol % Co-Ti-Pt-B

Co62at % Ti 6at % Pt 12at % B20at % Cr- B Cr97at % B3at % Cr- Mb-B Cr 80at % Mo

15at % BSat % Cr - Mo- O Cr 80at % Mb20at % doped with oxygen of 1-4 at.% C -0 Cr
doped with oxygen of 1-4 at.% C-Ti-B Cr80at% Ti 16at % B4at % Cr- V-0

Cr 80at % V20at % doped wi th oxygen of 14 at.% C-V-Zr-O

Cr 79at % V20at % Zr | at % doped with oxygen of 1-4 at.% C-WO Cr90at % W Cat %
doped with oxygen of 1-4 at %u Cr-Zr-0O Cr99at % Zr| at % doped wi th oxygen of.
1-4 at.% Fe-Co-B Feb6at% Co31 at% B 1 |at% Fe-Si-Al Fe73at% Si 17at % Al 1
Cat % eTaE\ C Fe80at % Ta8ﬁ t % C 2at % Ni - Al - B N 50at %u- A150at % doped wi th
boron of L aPley3 shoveyexamples ohspuienfargss materiale And osIBTEW Y PAVHSE 5§ ERY0f 4 at %
Ni - Al - Ol 1R0& 0 eabriofa i Qﬁéclax\gbtfsh "I%Béﬂﬁ’t'fbr%rgét Iﬂatéxtlals %t 545 M edeh ro

Ru50at % Al50at % doped wi th oxyden of 1-4 at - Al - N Ru50at % A150at%
doped witdy b¢ fabsgend gsing samgtofiTafhe pgwslemwst ﬁ»rtélnwl the ro appwptierallyar get

mat eri-al y phases in accordance with one aspect of the
present u% ?%%}&Q&&ﬁﬂ:ﬁﬂ‘ﬁ&@%%% er target materials set forth in each row nay
i ncl ade '&tbhﬂ @Hoy&lﬂmﬂxfachhai estenhk atephgdhisetbedasen. bed in the row, and 5

they may i nclude—other—agditi-onal—phases—Fable 2-—alloys—manufactur ed

usi ng the net Materdals cr i bddxqmiplary Powders
| Co-Cr-Pt-O-Si | Cr powder, Co-Cr master alloy powder, Pt powder; SiO;
compound powder
Cr-Mo-B Cr powder; Mo powder; B powder
Cr-Ti-B Cr powder; Ti powder; B powder
Fe-Si-Al F?-Sii master alloy powder; Fe-Al master alloy powder; Fe-Si
silicide

EXAMPLES
The following examples demonstrate the present invention further, but should not be
construed as a limitation of the present invention. The processes for all materials are
10 similar with each other as shown in Figure 1, and the main differences are various
combinations of raw materials (powders).
Example 1: Production Of Cr-Mo Based Sputtering Target With Boron Content -
Cr80at%-Mol5at%-B5at% ,
The above alloy is made with the following powder blends: (1) Cr powder, Mo powder and
15  wultra fine MoB compound powder, or (2) Cr powder, Mo powder and pre-alloyed Cr-
3.1wt%B powder (i.e.,, Cr-3.1wt%B master alloy powder) that is made with a vacuum
induction melter at 1730 °C and mechanically crushing cast ingots into powder at room
temperature. The pre-alloyed Cr-3.1wt.%B powder can also be made by gas atomization.
Special attention must be paid to mixing all powders together when ultra fine compound
20 powder like MoB is used, otherwise segregation may occur. Herewith an attritor mill or a
ball mill must be used for blending from 2 to 24 hours. The HIP parameters for this kind of
alloy include the temperature ranging from about 1000 — 1400 °C, at a pressure from about
5 — 40 kst and a hold time from about 1 — 12 hours. The cooling rate must be controlled




Mat eri al s Exenplary Phases Co-Cr-Pt-B Co-Cr master alloy; Co-Cr-B naster
alloy; Pt; Co; C; Co-B nmster alloy; Co-B conpound; Cr-B naster alloy;
Cr-B compound; Co-Pt master alloy Co-Cr-Pt-OSi Co; Co-Cr master alloy;
Pt; SIQ2; Co-Cr-Pt master alloy Co-Ta-Zr-OSi Co-Zr master alloy; Co-Ta
master alloy; ZrQ2; Si2; Co; CoSi2;IXo-Ta-Zr master alloy Co-Ti-Pt-B Co-B
master alloy; Co-Ti master alloy; Co-Pt master alloy; Ti- B conpound
Cr-Ti-B Cr; Ti; C-B master alloy; Cr2B conpound; TiB2 conmpound Fe-Ta-C
Fe; C, Ta-C conpound Fe-Ta-C Fe; Fe-C master alloy; Ta-C conpound Ni-Al-B
Ni; Ni- c d..( e LA, NA3), Ni-A .master alloy. N -B ster
al | oy; ﬂoﬁ)’B&ggﬁHp%uhh% I(‘%FS .bl,}h?\tli %@5 ;Craﬂ?é?nn%(ﬁ:ﬁﬁlé%amﬁﬁ- ;(#%X]E&? rag ;Of | um num
oxi de; rul/ménandn wld flateatrdt FO “CORBPO UBGs i iBtr8duceMBR¥slindpHadRU4, Al 2Ru, Al Ru)
11 Table 3 shows exanples of sputter target materials and their exenplary

powder s Explergy PraduciiondOf CaanPt digsed Spuatieringt Taiget igetS0: tratenput t er
tar get - rednialc 6l ogdd bF a0l @yparay be fabricated using some of all
powders set forth in the row and optionally using other additional
powdér s. T\go Feifsrant Sombinhidyss offeladingpowdent arsémpjoydichenst hadirstedierralieelisher ei n.
g/gs\g;:,'?l %)élgl&ﬁllélﬁ{)l}/ gf%“é‘)dﬁé%de?f’bgpb@dér?@ ! pocv%irdep %nmg%'it’ra Ine %Oﬁgrtnl%un%l oy
powder. A second alternative is the combination of Co powder, Cr powder, Pt powder,
atomized Co-Si pre-alloy powder (i.c., Co-Si master alloy powder) and ultra fine Cr,O;
compound powder. The silicides are ultra fine and well dispersed in Co matrix of original
10 gas-atomized Co-Si particles. Special mixing methods using an attritor mill or a ball mill
for 2 to 24 hours must be employed here to mix all powders together homogeneously when
ultra fine compound powders like SiO; and CrO; are used, otherwise segregation may
occur. The HIP parameters for this kind of alloy include the temperature ranging from
about 600 — 1400 °C, at a pressure from about 5 — 40 ksi and a hold time from about 1 — 12
15 hours.
Example 3: Production Of Cr-Mo-X (wherein X is boride, carbide, nitride or oxide, or
mixtures thereof) Sputtering Target. To produce Cr-Mo-X, Cr powder, Mo powder, aild
one or both of Cr oxide powder and Mo oxide powder are utilized according to one aspect
of the present invention.
20 One example of Cr-Mo-X: Cr80at%-Mo20at% doped with oxygen of 1-4 atomic % (at.%).
Regular Cr powder, Mo powder and partly oxidized Cr compound powder of oxygen level
15000 ppm are used to make the targets. The Cr powder of high oxygen is produced by
oxidizing Cr flakes at high temperature and then subjected to mechanical crushing. In this
case, only a part of the surface area of Cr powder is covered with oxides. Special attention
25  must be paid to Cr powder of high oxygen level and mixing all powders together in this
case, otherwise segregation may occur. Herewith an attritor mill or a ball mill may be used
for blending from 2 to 24 hours. The HIP parameters for this kind of alloy include the
temperature ranging from about 800 — 1400 °C, at a pressure from about 5 — 40 ksi and a

hold time from about 1 — 12 hours. The cooling rate must be controlled too, otherwise the



conpound powder Cr-Mb-B Cr powder; M powder; B powder Cr-Ti-B Cr powder;
Ti powder; B powder Fe-Si-Al Fe-Si naster alloy powder; Fe-Al nmaster all oy
powder; Fe-Si silicide EXAMPLES The foll ow ng exanpl es denonstrate the
present invention further, but should not be construed as a limtation of
the present invention. The processes ior all materials are 10 simlar with
each other as shown in Figure 1, and the main differences are various
conbi nati ons of raw materials (powders). Examlp e 1: Production O Cr-M
Based Sputtering Target Wth Boron Content - Cr80at % Mo 15at % B5at % The

b I i d i t.h.the follown wder. bl ends: .Cr po r, M
go%grazfmﬁéd If’%ll%ﬁr?as’awﬁ?l?\gmﬂf%c &Hﬁmﬁ’ﬁ%g 1?%6’#@(@333 (&)HBBV@&B@AE‘%B powder

and pre-phitRyedodrc fi-d MWutds RRNEEEed(h Cgol'nggha&: | wt %8 master alloy powder)
that is nmade with a vacuum 1 nduction maft r at 1730 C and nechanically

cr ushi ngExaawie 4:ryyodtiomod Nadlhetektenng taogatndopehweh dbume oxyee opmirageh oyed
Cr-3. 1 wm,. %8 .p r n al sg ,be e, by,,gas atom zation. Special attention
must be I%éﬁ%@%ﬁ?%ﬁﬁ)eglwﬁbb%&%gﬁa oé’t her when ultra fine conpound 20
powder |GdseatddiBed NiWS ElterBéthiEit VéoxehoSed ReATe QRd N\ita Ofitel AL, CHEE@Mbduad an

attritor mll oy a_ball mll pust be used for blending from2 to 24 hours.
The H P AORMSH#EARN compewidspRyder obdess dhanoy misrepy eaYarectRafiifde diameterr angi ng

e 1 omcabad 1o g makinf NAPRRRSHE (LEQS ABQ sith ol SSMHRRN S "F oo,
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10 well dispersed in the matrix. Conventional gas atomization methods are used to
manufacture the powders. Special attention must be paid to mixing all powders together
when ulira fine compound powders like Al,O3; and AIN are used, otherwise segregation
may occur. Herewith an attritor mill or a ball mill may be used for blending from 2 to 24
hours. The HIP parameters for this kind of alloy include the temperature ranging from
15 about 900 — 1400 °C, at a pressure from about 5 - 40 ksi, and a hold time from about 1 —
12 hours. The cooling rate must be controlled too, otherwise the HIPed billet may crack
during cooling down. A power-off furnace cooling and a hold plateau at 700 °C for 4
hours is introduced to cooling phase.
Figure 2 illustrates a representative microstructure of a Co-Cr-Pt-O-Si sputter target
20 according to one aspect. The sputter target is manufactured using 100-mesh cobalt (Co}
| powder at 29.53 wt. %, 100-mesh Co-24.22Cr powder at 27.73 wt. %, >0pm and <5pum
Si0, powder at 6.13 wt. %, and platinum (Pt) powder at 36.61 wt. %. The manufactured
sputter target includes, for example, a first material, a second material and a third material.
The first material is comprised of Co (e.g., Co-Cr master alloy or Co). The second
25 = material is comprised of an oxide, or more specifically SiO; compound in this example.
The third material is comprised of Pt. The first material may constitute a first phase, the
second material may constitute a second phase, and the third material may constitute a

third phase. The second phase of the second material has an average size between greater

than 0 and 50 microns.



Exanpl e 2: Production O Co-Cr-Pt Based Sputtering Target Wth Si Q2 Cont ent
- Co56 at%C | 8 at% Pt 16 at%03.3 3 at% S 1.67 at% 5 Two different
conbi nati ons of starting powders are enployed herein. Afirst alternative
is the conbination of Co powder, Cr powder, Pt powder and ultra fine Si Q2
conpound powder. A second alternativa is the conbination of Co powder, Cr
powder, Pt powder, atom zed Co-Si pre-alloy powder (i.e., Co-Si nmaster

all oy powder) and ultra fine. G203 conpound powder. The silicides are
ultra fine and vveII dispersed in Co matrix of original 10 gas atom zed
Co-Si p tlcles ec m Xi ng, nmef hods_ usi ng_an attrjtor |..qr _a ball
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honogengghasdsyanth@ik sid), tbRphinagha QAP aliAt a&%ﬁ&r fhelsid Lot fdbnd@prhstd 48 are
used, otherw se segregation may occur. The H P parameters for this kind of
al | oy i regl aygeage hige petfsen aceieethan Agind d O rietens (e ubet@om sreatagbart) apd 5a
pressurergj 0% about 5 - 40 ksi and a hold tinme fromabout 1 - 12 15 hours.
Exanpl e roduction O Cr-M-X (wherein X is boride, carbide, nitride or
oxi dé, dfigurm Xtilluserates mequmés)sntawﬁ neciostenchiae géta CEQCpPDﬁLBies;ﬁtteﬂVtafg@t Cr
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9 . Regul ar Cr powder, owder and partly oxidized C conpound
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t enperature hen su echani cal crus case, only
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material has an average size between greater than 0 and 50 microns.

15  The sputter target includes dark Co phases, dark Co-Cr master alloy phases, light Pt
phases, and dark CoSi; compound phases. In this example, the CoSi; compound phases
have an average size between greater than 0 and 5 microns. The Co phases have an

- average size between greater than 0 and 150 microns.
According to one embodiment of the present invention, a sputter target comprises a

20  plurality of materials. The plurality of materials includes at least a first material and a
second material. The first material is comprised of cobalt (Co), chromium (Cr}, ruthenium
(Ru), nickel (Ni), or iron (Fe). For example, the first material is comprised of one or more

of the following according to one aspect: a cobalt (Co) element, a chromium (Cr) element,
a ruthenium (Ru) element, a nickel (Ni) element, an iron (Fe) element, a cobalt (Co) based

25  master alloy, a chromium (Cr) based master alloy, a ruthenium (Ru) based master alloy, a
nickel (Ni) based master alloy, an iron (Fe) based master alloy, a cobalt (Co) based
compound, a chromium (Cr) based compound, a ruthenium (Ru) based compound, a nickel
(Ni) based compound, and an iron (Fe) based compound. According to one aspect, the
first material comprises at least 15 atomic percent or greater. According to one aspect, the

30  first material constitutes a first phase, and the first phase has an average size between

greater than 0 micron and 50 microns (i.e., 0 < phase size < 50 microns). The present




tenperature rangi ng fromabout 800 - 1400 C, at a pressure fromabout 5 -
40 ksi and a hold tinme fromabout 1 - 12 hours. The cooling rate nust be
controlled too, otherwise the 13 H Ped billet nmay crack during cooling
down. A cooling rate of 3 C/mn and a hold plateau at 800 C for 6 hours is
i ntroduced to cooling phase. Exanple 4. production of Ni Al sputtering
“target doped with boron, oxygen or nitrogen - N 50at % Al50at % doped with
boron of 1-4 at % 5 Gas-atom zed NN Al internmetallic conmpound powder and
ultra fine A1203 conpound powder and Al N conpound powder of less than 5
mcrons .in average particle dianeter_ _size were taken for making N Al

sput t er iAEEPHER Gl liguisd do teshraggsrgand wrangiber egbedimene e fus nhase. lﬁlﬁ é#i zed

Ni Al poulehg. CQ%@QMQIO‘BQ[%@ﬁﬁcrgﬁsom zed Ni Al powder was also taken for
maki ng Ni Al "sputtering targets doped with boron and borides are ultra fine

and 10 vidiel sedpmhoatesidl i comprisedt ofi sarb@o @k rat cobal (Grsonddining zudterisd, aet hods

are use ufact e the. e¢l al .atteption mist be.paid to
i o antoRie, TR M Sl ARROIREER. 5 BRESE 3 sulioh TShis el wofrRet AL20s
and AI Nsarwieusedxygﬁﬂ{e})w&ﬁuﬁ@ﬁﬁaﬁm @f oxMRY b&6E YB), 4 esreMi(BPcamimhg i t or
mll or a ball m.Ull be usdfor blending from2 to 24 hours. The HP

par amet épageqaérortamogd% oF Semele 8 seereddprteniah i oapsisshelame or Fse ﬂfgthF rom 15
about O@BliowiA g Akotindlo BnPLEREY 'M‘o}i eeﬁgameueo Tr:B $Pstepl oy 253) B g time

f rom about - hours. Thé cooling rate nust be contro t oo, otherw se
t he Hi P@HObuCFq Btcmu@d dokB mahster nlox dotB kgmpowd. (cA., KovlY); T@ﬁ cdmponad e

Shase. DKEB 18 ORI B 351 sl iy, iR HpinBplsE, AT S5 0e 00! ' 10
Co- ©B- PIAIB))SCoss uﬁats&:lr allay,gfet Si AstacatioydCngi banm@d asipast oxiddeonsuhd er

target is a red usi 100- nesh, cobal t povvder at 29.53 wt. %
100- nesh %Ongg@g 9&? 82°£.07%, {0251hy It%wa)ﬁtﬁeisep TiOgpclymier at 6. 13

W. % 3R[eRt.al CB@I),(H%I%&QMQTXJ&E al3Rirfidn ¥hide $o g TREODRRME RGN bEe, C

(e.g., graphite), Ta-C compound, Fe-C master alloy, Fe-C compound, aluminum nitride,
cobalt nitride, chromium nitride, and iron nitride.

15  According to one aspect, the second material constitutes a second phase, and the second
phase of the second material has an average size between greater than 0 micron and 50
microns (e.g., between greater than 0 micron and 20 microns, between greater than 0
micron and 10 microns, between 0.1 microns and 10 microns, between greater than 0
micron and 5 microns, between 1 micron and 5 microns, between greater than 0 micron

20 and 2 microns, or less than 2 microns, etc.).

According to one aspect, the plurality of materials further includes a third material.
According to one aspect, the third material is comprised of one or more of the following: a
transition element, a refractory element, a cobalt-transition element based master alloy, a
cobalt-refractory element based master alloy, a transition element based compound, and a

25 refractory element based compound. In another aspect, the third material is comprised of
platinum (Pt) or tantalum (Ta). According to one aspect, the third material constitutes a
third phase, and the third phase has an average size between greater than 0 micron and 50
microns (i.e., 0 < phase size < 50 microns). The present invention is not limited to these
ranges, and in another embodiment, the third phase has an average size greater than 50

30  microns.



sputter target includes, for exanple, a first material, a second nmateri al
and a third material. The first material is conprised of Co (e.g., Co-Cr
master alloy or Co). The second 25 nmaterial is conprised of an oxide, or
nore specifically Si02 conmpound in this exanple. The third material is
conprised of Pt. The first material nmy constitute a first phase, the
second material nmay constitute a second phase, and the third material may
constitute a third phase. The second phase of the second naterial has an
aver age size betmeen greater than 0 and 50 microns. 14 The sputter target

I ncl udes, dar hases, rk Co-Cr master alloy phases, phases,
and dar K &P tcé: ASeeSh Hg&%’r CSPRY IPTROSORAFRYFER t%fg‘?bm@@a@g%ﬁm%h ases

have am Il1 @fﬁhtéﬁalbeéa\ﬁﬁﬁg a8 ?ésﬁiﬁgt rag Quﬁngi ol GaBrials:aNSud& 4 leastd et WEEN
greater t mcrons) gure 3 |I ustrates a representative

ni cr ost rthe ﬁtﬁt élaéﬁﬂ’laba@om@sewd @a@ﬂﬂ% é@ﬁcﬂbﬁﬂd ahavgeThe ghedityphmatevalsmeayas pect .
20" e LS ik Rg e i MAACNGRLAINA0E He urthey of REABRML miat RypmgoTIer
powdér , laciddaﬁhazmmmenal% thlﬂwmu(:ﬂt}) obmmdﬁais atehie] eimdredpé b o I}&Cblﬁlﬁlﬂyt er

t ar get de for exa t second rial and a
third mitlePHsmas g £ ?Pﬁﬁt%fﬁ'i aSFCCP@ 2 '@Hﬂﬂ?@t@é@g@dﬁ 1@:@)0@’5& lg?

mast er Etlxbﬁ}éleoélelﬁ@ﬂtal cRCERGH Bk ShdsRE allSy GrUFRIbiRPpRIdeds, oBh hﬁﬁm‘ée or
nore specifically | 2 corrpound The third material is conprised Pt .

The fi rofonggy @Pi”eano“fﬁﬁ;ﬁ widhend erunerc anasier gﬂommpompmoﬁa@htoétheal may
constit r?t BateBHONL n(i)%&?la% %Ehdm%%%&‘lélg d@&hﬁ%& ova8Y 1&@9\%&%&? g third

phase. e 'second phase O second nat ér as an average size between
gr edOer hiebmimgo Aamdrdﬁ(g toione espect, tHs phttlesyize dfahe fisst gmten'ah deydair:lddrdofCo

JEACCEN N A A W) N TR
aver age fEktZMhatietieegne &f 8 sedonk pARse) a theSiZ8 &11tA0 thirdTfiRsCReRhREEHPEVe an

respectively.
Some examples of a transition element include elements from the Periodic Table of

15  elements shown in Roman numeral column number IIIA, IVA, VA, VIA, VIIA, VIIIA, IB,
IIB according to one aspect of the present invention. Some examples of a refractory
element include elements from the Periodic Table of elements shown in Roman numeral
column number HIA, IVA, VA, VIA, VIIA, VIIIA, IB, IIB that have a melting point
greater than or about equal to the melting point of iron (Fe) according to one aspect of the

20 present invention.
Some examples of a cobalt-transition element based master alloy include a Co-Cr master
alloy, a Co-Mn master alloy, a Co-Fe master alloy, a Co-Cr-B master alloy, and a Co-Ni
master alloy according to one aspect of the present invention. Some examples of a cobalt-
refractory element based master alloy include a Co-Ta master alloy, a Co-Pt master alloy

25  and a Co-Zr master alloy according to one aspect of the present invention.
Some examples of a transition element based compound include CoSiy, CrSi,, FesC, and
NizAl according to one aspect of the present invention. Some examples of a refractory
element based compound inchide TaC, Ta,C, TaB,, TaB, Mo,C, MoSi,, Mo,B and Mo,C
according to one aspect of the present invention.

30 According to one aspect of the present invention, a master alloy is a combination of two or

more clements consisting of a single or a multi-phase material, either as a simple solid




average size between greater than 0 and 150 m crons. According to one
enbodi nent of the present invention, a sputter target conprises a 20
plurality of materials. The plurality of materials includes at |east a
first material and a second material. The first material is conprised of
cobalt (Co), chromum (Cr), ruthenium7 (Ru), nickel (Ni), or iron (Fe). For
exanple, the first material is conprised of one or nore of the follow ng
according to one aspect: a cobalt (Co) elenent, a chromium (Cr) elenent, a
rutheniun1(Ru) el enment, a nickel (N) elenent, an iron (Fe) elenment, a
cobalt ( ed 2 ster all oy, hron1un1 based ster aIon, a
ot heni iR, CERlahevoR Biogyehont i kRt §! o B UmaEBEap] 3y

iron (Fe:bnibaﬁladn BR8 b&lld Skt and 088 BAbrd &e&nd@asﬁﬁsesq&m%ﬂ@e) Ravedl #m um

(Cr) based conmpound, a ruthenium (Ru) based conpound, a nickel i ) based
conpoundeashitP sepshiugpis @meng lﬂb@s@lﬂ’b’ﬁkﬁrﬁi@nws Gremnonadsnef e oribregdliféerent t he
first r t ordlng
to one shaset ofIBARES BliainfRoh almdl AT MEEAT bl AR B et |

first phasefihpbysanl avbclrgecal iprepchiesywethe wheatdifferehainon thxise rvﬂnclaﬂmrSO

mcrons (i..e. h se ize 50 mcrons). The present 15 invention is
not Iini%gﬁ%Fguaﬁgfg m@ﬂﬁmiﬁ anot her enbodi ment, the first phase has
an  averggerdsigZ®e (ﬂfefaap@i o‘f ﬂféf})réﬁntmn%lﬁi&ﬁ a §ftch BEEN dndIRIC8 ch@miix® @NPr i sed
of carbon ((%dha car bon, (C)-contai ni ng material, a carbide, a ni trogen

(N) - contBioidsghates &Pt aFimple ehromivae oxide of Grlhn Kosiexaraplat sich spjicriaresti al , a
5 sil | b
Si i Clifd@yde@N UHIRER: (:}gl)nﬁlﬂﬂtc%o“ gxg d;fgﬁ erha omﬁeel%hﬂ&ge@g{a@ﬁ &@e a boron

(B)-contai ning materi al it “exa rial is
congfi s@dmpbmmh(u% orln potheofextmple, fsoth cpiey mngamrldchugest chomeivag pecit 2 MbB

comouny Sy RaTEShEL MRl % B T e SN SHERTBENGS 2

conpoundsCNEgB naster aIon, Ni - B conpound, Al-B compound (e.g., 10 Al B2),

Co-Si master_ alloy, Fe-Si nmaster alloy, C-Si conpound, silicaon oxide
Corrpound'&ccordmg to one aspect of the present inverition, a sputter target inchudes chromium and

an oxide that is not a simple silicon dioxide (Si0;). For example, such sputter target
15  includes: chromium; silicon dioxide; and other element(s), alloy(s) and/or compound(s).
In another example, such sputter target includes: chromium; and a compound(s) based on a
silicon oxide (as opposed to a particular silicon oxide such as Si0;).
While this invention has been described with reference to several preferred embodiments,
it is contemplated that various alterations and modifications thereof will become apparent
20 to those skilled in the art upon a reading of the detailed description contained herein. It is
therefore intended that the following claims are interpreted as including all such alterations

and modifications as fall within the true spirit and scope of this invention.



(e.g., Si2), Co-Si conmpound (e.g., CoSi2, Co2Si), titanium oxide (e.qg.,
Ti @), chromum oxide (e.g., C203), nolybdenum oxi de, alum num oxi de
(e.g., A1203), rutheniumoxide, C (e.g., graphite), Ta-C conpound, Fe-C
master alloy, Fe-C conmpound, alumnumnitride, cobalt nitride, chrom um
nitride, and iron nitride. 15 Accordimg to one aspect, the second nmateri al
constitutes a second phase, and the second phase of the second nateri al
has an average size between greater than O micron and 50 mcrons (e.g.,
bet ween greater than O mcron and 20 mcrons, between greater than O

m cron a‘as ]IO Ecrggs between 0.1 mcrons and 10 microns, between greater
than O m crons, between 1 mcron and 5 mcrons, between
greater than 0 micron 20 and 2 m crons, or less than 2 microns, etc.).
According to one aspect, the plurality of materials further |ncI udes a
third material. Ac3o¥er teget eommmisingsnalaralityt ofanaterialy theeherelityiofi s conpri sed
of one or nore of the following: a transition elenent, a refractory

el enent ,mateddmicludingah &asti adirstaha amal tand) a sedbndasteial, dhe fuyt material
cobalt-refractory el enent based master alloy, a transition el enent based
conpaound:ongprideciof2&obak {Ca) tinvyieh e0H vutleamed(RagmckenNi), lop irdA(Fd)ethe aspect ,
the third material is conprised of platinum (Pt) or tantalum (Ta).

Accor di ngednd 106 ASO@Fsed o Garbbit [Ch, HBABHA AL)-GRMSIhS ﬁﬁﬁﬁﬁalaa chBideda phase, and
the third phase has an average size between greater than O mcron and 50

M Crons rifroden (NfcsntRAR %a?ér?a? anittflc flgdhsw- Bﬁnﬁﬁgeﬁxgﬁhal' ﬁf’f%h&ﬁ@ I's not

limted to These rangé€s, and in anot I ment ase has an

average tﬁé %e%oﬁﬁ fakak ctonﬁﬂutﬁ%[atégs 3e of]tg EASI(l:(P gfgﬂgl hav g g aspect of

t he present 1 nvention I‘I ca i ng a

ol T B 0 ST e B emﬁ ?5%{%5%”&? bed

abovs l g}burallt of materials may al so incl ude the third nmateri al
desdFi bdepshbyfemicmescest o 2Patety of naterials may further

2. The sputter target of Claim 1, wherein the carbide is a carbide of one or
more elements from the Periodic Table of elements shown in Roman numeral column
number 1A, TIIA, IVA, VA, VIA, VIIA, VIIIA, IB, IIB, IIB or IVB, and

wherein the nitride is a nitride of one or more elements from the Periodic Table of

15  elements shown in Roman numeral column number I1A, IITA, IVA, VA, VIA, VIIA, VIIIA,

IB, IIB, IIIB or IVB.

.3. The sputter target of any one of Claim 1 or 2, wherein the nitrogen (N)-
containing material is a nitrogen (N)-containing material including one or more elements
from the Periodic Table of elements shown in Roman numeral column number ITA, TITA,

20 IVA, VA, VIA VIIA, VIIIA, IB, IIB, I1IB or IVB,

wherein the carboﬁ (C)-containing material is a carbon (C)-containing material

including one or more elements from the Periodic Table of elements shown in Roman

numeral column number A, IIIA, IVA, VA, VIA, VIIA, VIIIA, IB, 1IB, IIIB or IVB,




5 include other materials. Wien the plurality of materials are bl ended,
each of the plurality of materials (e.g., each of the first, second and
third materials) is in powder form for exanple, elenental powders, one or
nore master alloy or conpound powders, or a mixture of one or nore powders
with one or nore master alloy or conpgund powders. Each of the first
material, second material and third materials described above is in powder
formfor 10 bl ending. According to one aspect, the particle size of the
first material, the particle size of the second material, and particle
size of the third material are the sane as the size of the first phase,
the size of tWeerepdwridiconSi-conipgingreaterial és afilieand Shivondinidematedalscr i bed
above, respectively. Sone exanples of a transition el ement include

el enent sintlpding vheoReeicstinenBdbine thefPeripdic dlablved cknehewhowmirtRderam nuner al
colum nunber 111 A |1VA VA VIA VIIA VIVA 1B, 11B according to one
aspect ofuntdnd cphesenimbenianililAEY AS0/ve, Vhag Vil e o/ 10fA, 8B 1188 186t @1V B, ehdnent
include elenents fromthe Periodic Table of elements shown in Roman numer al

col um numberwhdrdidthelsMRideNAa sivibile o¥bhdPor tYér¥MlendeBis fidnBHeMRoidTabR offel ting
point greater than or about equal to the nelting point of iron (Fe)

accorsdi NGeh Qi ORBwATR R6MmaR huhbigi cAMRhERE nA,rmoflvg,n\fA,SggR PHATRIRR, Oof a
cobalt-transition el enent based master alloy inélude a’Co-C naster’ all oy,
a Co- Mh B hRefy HR)B a Co-Fe master alloy, a Co-Cr-B naster alloy, and a
Co-Ni  mmstef alloy according to one aspect of the present invention. Sone
exanpl es of a cobalt- refractory el enent based nmaster alloy include a Co-Ta
master alloy,, a er | Q 25 and..a Cp- Zr stef all oy according
to one aspect” of Cﬁkgg %dri%g%ear et ?#li\l/n%%eg pregedins Iwg‘greéq{hﬁs?crogﬁsi tion

el enent base .cog&)ougcg i.nhclude CoSi 2, .é:rSi 2, Fe3C, and N 3Al according to
one aspéeBioE 1§ ERS ‘?—Jfl CFRPEROT BF MBESe exanpl es of a refractory el enent
based conpour‘l}awi ncl ude TaC, Ta2C, TaB2, TaB, M2C, MSi 2, My2B and Mb2C
accor di ng t o VgiEREERpidsts f parbise o ang or e slemeats from the Periodic Table of

10 elements shown in Roman numeral column number ITA, II1A, IVA, VA, VIA, VIIA, VIIIA,

IB, 1IB, IIIB or IVB, and
wherein the nitride is a nitride of one or more elements from the Periodic Table of
elements shown in Roman numeral column number IIA, ITIA, IVA, VA, VIA, VIIA, VIIIA,

IB, 1IB, IIIB or IVB.

15 5. The sputter target of any one of preceding Claims, wherein the second
material is comprised of the silicide,
wherein the silicide is a silicide of one or more elements from the Periodic Table of
-elements shown in Roman numeral columm number IIA, IIIA, IVA, VA, VIA, VIIA, VIIIA,

IB, IIB, I1IB or IVB.

20 6. The sputter target of any one of preceding Claims, wherein the second

material 1s comprised of the nitride, wherein the nitride is a nitride of aluminum (Al).



30 According to one aspect of the present invention, a nmaster alloy is a
conbi nation of two or nore elenents consisting of a single or a

mul ti-phase material, either as a sinple solid 17 solution (single-phase)
of a mnor elenent in a matrix of the major elenent or a conbination of a
solid solution and one or nore secondgry phases (multi-phase) having at

| east two constituents anong the alloying el enents. Conpounds of two or
three different elenents are substances containing a defined nunber of
each atom speci es and having 5 specific physical and chem cal properties,
on the whole, different fromthose which their constituents had as

el ementary subst af@e8Putiss tapgel phapn e ok Bregadiek¢lains, phereyy s ghaseiohthent i on, a
sputter tgn%et includes chromumand an oxide that is not a sinple
chr om urfeeptddeateial trsxnziverage sisxbetpren 0.8 nutrospand rmicamget i ncl udes:

chrom um chrom um oxi de or Cr203; and other elenent(s), alloy(s) and/or 10
conpound(s). In another exanple, such sputter target includes: chrom um
and a - conpo@nd( s Thespigr trgchotimyome vhperidieg Clasny mhesedtht phaephithei cul ar
chrom-um oxi de such as Cr203). According to one aspect of the present

i nvent i eacond nqperial bas dnaave@ie kincbdtdesn Chicdoa s Bimttroran oxi de that is not a
sinple silicon dioxide (Si Q). For exanple, such sputter target 15

i ncl udes: chromum silicon dioxide; and other elenent(s), alloy(s) and/or
conpéund(s) . 9l n afht heittectasgEpbBanysme bf plRwddigy Claihg) hefefCthe @RS of theom um
and a conpound(s) based on a silicon oxide (as opposed to a particular

si | i con sgodnd @nabdHalhASimIvepe si¥¥ickBhh® hidB¥ent i on has been described with
reference to several preferred enbodinents, it is contenplated that
various alterations and nodifications thereof will becone apparent 20 to

those skilledgin ﬁ"ﬁ?sﬁa’i&r {4RRNo By RAE bPSre@didd Ela ,@ojhlex%ﬁ #le airk biatdr@n

contained herein. It is thereforé intended that the followng clains are
7T Sk Ok ) e g e ok i
a nickel (N1) element, an iron (Fe) element, a cobalt (Co) based master alloy, a chromium
10 (Cr) based master alloy, a ruthenium (Ru) based master alloy, a nickel (Ni) based master
- alloy, an iron (Fe) based master alloy, a cobalt (Co) based compound, a chromium (Cr)

based compound, a ruthenium (Ru) based compound, a nickel (Ni) based compound, or an

iron (Fe) based compound.

11.  The sputter target of any one of preceding Claims, wherein the first material
15  constitutes a first phase, and the first phase of the first material has an average size

between greater than 0 micron and 50 microns.

12.  The sputter target of any one of preceding Claims, wherein the plurality of
muaterials includes a third material, the third material comprised of platinum (Pt) or

tantalum (Ta).



18 What Is Clained Is: 1. A sputter target conprising a plurality of
materials, the plurality of materials including at least a first nmateri al
and a second material, the first material 5 conprised of cobalt (Co),
chromium (Cr), ruthenium (Ru), nickel (Ni), or iron (Fe), the second
material conprised of carbon (C), a earbon (C)-containing material, a
carbide, a nitrogen (N -containing material, a nitride, a silicon
(Si)-containing material, or a silicide, the second naterial constituting
a phase, the phase of the second material having an average size between
greater than O mcron and 50 mcrons, the first material conprising at 10
least 15 atoldc petheSRuttestargptofaey oneof pregediag Giaims, whareja thegrluraityion 1,
wherein the carbide is a carbide of one or nore elenents fromthe Periodic
Tabl e ofmatiratsefirtherdndudesiathiRbrmaterinlropaised of amansition etperent, b Agfractarp, | VA, VA,

VIA VIIA VIIIA IB, 1IB, 1lIBor IVB, and wherein the nitride is a
ni t ri de elwineot) @ cobalvomsitkineiemins bisd masteealRar a ochali-réfbit@yefemehbbastdment s
shown i n Roman nuneral columm nunber 1A TI1A |VA VA VIA VIIA VIIIA,

| B, || Bmalkd Bl a bisiBkitich eldientbRssdicompbaid)of a Affradidyy SB8edbasdiai m 1 or 2,
wherein the nitrogen (N)- containing material is a nitrogen (N)-containing

mat e§i alsgfy ding one or nore elements fromthe Periodic Table of
el enents shown in Roman nuneral column nunber 1A [I1A 20 | VA, VA VIA
VITA, VIIIA IB, IIB, Il1IBor IVB, wherein the carbon (C)-containing

material is gqcar {?ﬁgr&lodl ﬁt{@%ﬁ?lwﬁéﬁh‘xe f?@}nﬂféhg%oﬂgfﬁu@g a TOr €

el ements fromthe Pe | enents shown I n Roman nuneral col um

nu rrbe_r H“ﬁe andltIfé %ﬂayé(a‘%f I}{ Iﬁ\ﬁtel'\'{éh IhAB m%vil\leré%e slz@’beéwleeli; gr]él 1 1?1’%:1? | VB, .19

wher ei n stlic ntar ni ng cont ai ni ng

mat eri al .
micron and 50 microns.

15.  The sputter target of any one of preceding Claims, wherein the sputter target
10 comprises an alloy, the alloy including a plurality of phases, the plurality of phases
including at least a first phase and a second phase, the first material constituting the first
' pﬁase, the second phase being the phase of the second material, the first material
comprised of a cobalt (Co) element, a chromium (Cr) element, a ruthenium (Ru) element, a
nickel (Ni} element, an iron (Fe) element, a cobalt (Co) based master alloy, a chromium
15 (Cr) based master alloy, a ruthenium (Ru) based master alloy, a nickel (Ni) based master
alloy, an iron (Fe) based master alloy, a cobalt (Co) based compound, a chromium (Cr)
based compound, a rathentum (Ru) based compound, a nickel (Ni) based compound, or an

iron (Fe) based compound.

16. A sputter target comprising a plurality of materials, the phurality of
20  materials including at least a first material and a second material, the first material
comprised of cobalt (Co), ruthenium (Ru), nickel (Ni), or iron (Fe), the second material

comprised of an oxygen (O)-containing material or an oxide, the second material




i ncluding one or nore elenents fromthe Periodic Table of elenents shown in
Roman nuneral colum nunber 1A ITIIA VA VA VIA VIIA VIIIA 1B, IIB,
1B or 1VB, and wherein the silicide is a silicide of one or nore

el ements fromthe Periodic Table of 5 el enents shown in Roman numnera

colum nunber 1A TIIA VA VA VA VIIA VIIIA IB, 1IB, [11B or |VB
4. The sputter target of any one of preceding O ains, wherein the second
material is conprised of the carbide or the nitride, wherein the carbide is
a carbide of one or nore elenments fromthe Periodic Table of 10 elenents
shown in Roman nuneral columm nunber 11A, LITA VA VA VIA VIIA VIIIA
1B, || BEORFIuEnga pheAs, the phasgiel theisqcardanaterial bgwing an avemgersizgdebreedne or nore
elenents fromthe Periodic Table of elenments shown in Roman nuneral col um
nunber Ereater thap A micipn ang &0 nypraps.VI 1A, VIITA, 1B, 1IB, I1I1Bor IVB. 15 5.
The sputter target of any one of preceding Cains, wherein the second
material is conprised of the silicide, wherein the silicide is a silicide
of one or noié el Ehespuger targei ef{dailet 6, odiereil disl oxidsfis ambadent sreghowne i N Roman
nunmeral columm nunber 1IA 1I1A IVA VA VIA VIIA VIIIA IB, IIB Il1IB
or | VB. eRfhefits frbineths [Patiddic Tulale gEtlembnta sovanias Rémpr eesdil rglutienuitber Wwher ei n
the second material is conprised of the nitride, wherein the nitride is a

ni tr§ deligd, Il und A\ (WA, VIRA, VITIA, TREIBPUIB 6f MBI get of any one of preceding
Cl ai ns, -wherein the phase of the second material has an average size
between 0.1 mcrons and 10 mcrons. 8. The sputter target of any one of

preceding C ag.ns, T &bﬂ‘ta:?@ﬁbf&ﬁ?%ﬁe@fdﬂ}ﬁ 16 DL TP REhIBA Bl Ry eiA®)an average
si ze between 1 mcron and m crons.
containing material is an oxygen (O)-containing material including one or more elements

from the Periodic Table of elements shown in Roman numeral column number 11A, IIIA,

IVA, VA, VIA, VIIA, VIIIA, 1B, 1IB, IIIB or IVB.

10 19.  The sputter target of any one of Claims 16 to 18, wherein the oxide is an

oxide of one or more of transition or refractory elements.

20.  The sputter target of any one of Claims 16 to 19, wherein the oxygen (O)-
containing material is an oxygen (O)-containing material including one or more of

transition or refractory elements,

15 21.  The sputter target of any one of Claims 16 to 20, wherein the second
material is comprised of the oxide, wherein the oxide is an oxide of silicon (Si), aluminum

‘(Al) or titanium (T1i).

22, . The sputter target of any one of Claims 16 to 21, wherein the second

material is comprised of the oxide, wherein the oxide is silicon dioxide (Si0;).



5 9. The sputter target of any one of preceding Cains, wherein the phase
of the second material has an average size less than 2 mcrons. 10. The
sputter target of any one of preceding Cains, wherein the first material
is conprised of a cobalt (Co) elenment, a chromum (Cr) elenent, a ruthenium
(Ru) elenment, a nickel (N) elenent,zan iron (Fe) elenent, a cobalt (Co)
based master alloy, a chromum 10 (C) based nmaster alloy, a ruthenium (Ru)
based master alloy, a nickel (N) based naster alloy, an iron (Fe) based
master alloy, a cobalt (Co) based conmpound, a chromum (Cr) based
conpound, a ruthenium (Ru) based conpound, a nickel (N') based conpound, or
an iron (FeY3basectheenns tieet of any mrreofddaimsd6 te 32.guhergn thagpeane of
preceding C ains, wherein the first material 15 constitutes a first phase,
and t he natersal igxioapeiset ofttheoXide, sthenan theicaldehntitaninmacredadOsi ze  bet ween
greater than O mcron and 50 mcrons. 12. The sputter target of any one of
preceding Clainms, wherein the plurality of materials includes a third

mat eri al , the4t hi Tte smittter fagdet abanyrdans ef CHimpl @td 28, mbéfein tho phaseafittel um ( Ta) .
21 13.. The sputter target of any one of preceding C ains, wherein the

pl ur al i tsycontl nivbdriai had & dveaghdire bawkedR s ndciold £idl 1MahRFdndl conprised of a
transition elenent, a refractory elenent, a cobalt-transition el enent
based master alloy, a cobalt-refractory el enent based nmnaster alloy, a
transi ti on eRenenThéas@er GRFPOLENE on@bf EldiaE | @& DI Whelef BB phRe DE thed
conpound. 14. The sputter target of Claim 13, wherein the third materi al
consti t%&,ﬁdﬁlatmaﬁfs,madn&a%@ﬁz@m@empf midi6n &l 4 HidiBierial has an average

si ze between greater than m cron and 50 mcrons. 15. The sputter target
of any one of preceding O ainms, wherein the sputter target

26.  The sputter target of any one of Claims 16 to 25, wherein the phase of the

second material has an average size less than 2 microns.

27.  The sputter target of any one of Claims 16 to 26, wherein the first material
10 is comprised of a cobalt (Co) element, a ruthenium (Ru) element, a nickel (Ni) element, an
iron (Fe) element, a cobalt (Co) based master alloy, a ruthenium (Ru) based master alloy, a
nickel (Ni) based master alloy, an iron (Fe) based master alloy, a cobalt (Co) based
.compound, a ruthenium (Ru) based compound, a nickel (Ni) based compound, or an iron

(Fe) based compound.

15 28.  The sputter target of any one of Claims 16 to 27, wherein the first material
constitutes a first phase, and the first phase of the first material has an average size

between greater than 0 micron and 50 microns.

29, The sputter target of any one of Claims 16 to 28, wherein the plurality of
materials includes a third material, the third material comprised of platinum (Pt) or

20 tantalum (Ta).



10 conprises an alloy, the alloy including a plurality of phases, the
plurality of phases including at |least a first phase and a second phase,
the first material constituting the first phase, the second phase being

t he phase of the second material, the first material conprised of a cobalt
(Co) elenment, a chromum (Cr) elenentyy a ruthenium (Ru) elenent, a nickel
(Ni) element, an iron (Fe) elenent, a cobalt (Co) based master alloy, a
chromium 15 (Cr) based naster alloy, a ruthenium (Ru) based naster alloy, a
ni ckel (Ni) based master alloy, an iron (Fe) based master alloy, a cobalt
(Co) based conpound, a chromum (Cr) based conpound, a ruthenium (Ru)
based conpourd; a Hicowetter(ingeyt fasr ancelfeimsdlo te29awherpindhe glmalittfs ed
conmpound. 16. A sputter target conprising a plurality of materials, the

pl ur al i tpatefials fdthemsineluiles asthird olatediahepnagriske afd transitionsfenmant, errefbctayd a second
material, the first material conprised of cobalt (Co), ruthenium (Ru),

ni ckel (dtmignt,arcobalorafshisgn elérhent dbewd mehstenrhibdy, alcobatomftéieStlahenibased ygen
(0)-containing material or an oxide, the second material 22 constituting a
phase, thatdphBsE adfantifien slememnthabRt @mpdlind)dY b Rdr3tbravRrehasi® e bet ween
greater than O mcron and 50 mcrons. 17. The sputter target of C aim 16,
mhergincbﬁﬁogﬁide is an oxide of one or nore elenents fromthe Periodic
Tabl e of elenments shown in Roman nuneral colum nunber 5 I1A 1I11A VA

VA, VIA, VI1A VIVA 113, 1113, 11113 or 1VB. 18. The sputter target of any
one of Ol ai Msy6_ Orpyd fou ek B ERfn IXORAH N AR OfhofIBlEL @l 118 an

oxygen (0)-containing mater I'ncludi ng one or nore elenents fromthe

Per i odi b| e t s .shown .i.n _Roman nuneral colum, nunmber 11A 111A
e, vaPftaRyft g PER: R haC Mgl oy e YT oLt

target of. any ﬁgﬁ of Clainms 16 to 18, wherein the oxide is an oxide of one
or nor e "BFPPRASY M1GR™r refractory el ements.

32.  The sputter target of any one of Claims 16 to 31, wherein the sputter target
10 comprises an alloy, the alloy including a plurality of phases, the plurality of phases
including at least a first phase and a second phase, the first material constituting the first
phase, the second phase being the phase of the second material, the first material
comprised of a cobalt (Co) element, a ruthenium (Ru) element, a nickel (Ni) element, an
iron (Fe) element, a cobalt (Co) based master alloy, a ruthenium (Ru) based master alloy, a
15 nickel (Ni) based master alloy, an iron (Fe) based master alloy, a cobalt (Co) based
compound, a ruthenium (Ru) based compound, a nickel (Ni) based compound, or an iron

{Fe) based compound.

33. The sputter target of any one of Claims 16 to 32, wherein the sputter target

is comprised of Co, Cr, Pt and S10;.

20 34.  The sputter target of any one of Claims 16 to 33, wherein the first material

comprises at least 15 atomic percent or greater.




20. The sputter target of any one of Clains 16 to 19, wherein the oxygen
(0)- containing material is an oxygen (0)-containing material including one
or nore of transition or refractory elenents. 15 21. The sputter target of
any one of Clains 16 to 20, wherein the second material is conprised of

t he oxide, wherein the oxide is an oxjgde of silicon (Si), alumnum (Al) or
titanium (Ti). 22. . The sputter target of any one of Cains 16 to 21,
wherein the second material is conprised of the oxide, wherein the oxide
is silicon dioxide (Si02). 23 23. The sputter target of any one of C ains
16 to 22, wherein the second material is_conprised of the oxide, wherein
the oxide is ¥t an SPHtEk famest pomprmgsing apluralifipoidpaienialy, theplyslityd any one of
CGainms 16 to 23, wherein the phase of the second material has an average
si ze bet melsrialg ncluding & heastanlirstipataiidrapd ¢ se@nd Baterisb theplinst mpteridr get  of any
one of Clainms 16 to 24, wherein the phase of the second material has an
aver age singeisbeofvabalt (Coll dramivan(Crh rthexiomgRup GickEh@ik puirde(Fe),ahget of any
one of Clainms 16 to 25, wherein the phase of the second material has an
aver age ska®l hestaltcbaprigedofeh 0RggendD)-cIfingRuhiteal baigetidgfihavayorane of
Clainms 16 to 26, wherein the first material 10 is conprised of a cobalt

(Co) = emBiatial BnstibiRMH pHEsd BEphalcTRIM secénd nskBhl Halin) a8 @RI size@N 110N

(Fe) elenment, a cobalt (Co) based master alloy, a ruthenium (Ru) based

g}aisgg,r %é@ﬁea?ea(t%g@mg%mmﬁﬁgt er alloy, an iron (Fe) based naster

a co ased conpound, @ ruthenium (Ru) based conpound, a
ni ckel (N) L SAP or,an iro Fe ed,conmo 15 28. The
sputter targgtgl%egangny %ﬁ@g%@%gqnﬁ%{sfgc?%nﬂ%?éﬁe %lﬁjr?%ggnfdﬁor)'st mat eri al
constitutes.a fi rgt.afoh:ilseih and t&% first. phase of the fi rag mat.eri al has an
aver age ng matenal only, ine oxXygen -containing material is an oxygen (O)-containing

material other than simply chromium oxide, and

10 wherein if the sputter target consists of chromium (Cr) and the oxide only, the

oxide is an oxide other than simply chromium oxide.

36.  The sputter target of Claim 35, wherein the oxygen (O)-containing material
is an oxygen (O)-containing material inclﬁding one or more elements from the Periodic
Table of elements shown in Roman numeral column number IIA, IITA, IVA, VA, VIA,

15 VIIA, VIIIA, IB, IIB, IIIB or IVB, and

wherein the oxide is an oxide of one or more elements from the Periodic Table of

elements shown in Roman numeral column number IA, IIIA, IVA, VA, VIA, VIIA, VIIIA,

- IB, IIB, IIIB or IVB.

37. The sputter target of any one of Claim 35 or 36, wherein the oxide is an
20  oxide of one or more of transition or refractory elements, and wherein the oxygen (O)-
containing material is an oxygen (O)-containing material including one or more of

transition or refractory elements.



bet ween greater than O mcron and 50 m crons. 29. The sputter target of any
one of Clainms 16 to 28, wherein the plurality of materials includes a
third material, the third material conprised of platinum (Pt) or 20
tantalum (Ta). 24 30. The sputter target of any one of Clainms 16 to 29,
wherein the plurality of materials ful&her includes a third materi al
conprised of a transition elenent, a refractory elenent, a
cobalt-transition el enent based naster alloy, a cobalt-refractory el enent
based naster alloy, a transition el enent based conmpound, or a refractory
el ement base o . he Sput I of, C.ajm 30, .wherein the
third materi gﬁécowgﬁ&?é %eto}-ﬁna{yseeogtcg g 8‘?1%%6"}51"6113 S?Cf?;nfld mat eri al
has an ayv e size. b reat er han o n mcrons. 32. The
sput t er %P@%ﬂ%‘fm@w 8 Gty i tein i %ﬂian%ﬁf-‘efﬂfji Sepaflwflw ar get
10 conpr es an alloy, the alloy |nclud|ng a plurality of phases, the
plurali t\fj)o‘?rtﬁﬁa‘é‘éé )i ncl udi ng at least a first phase and a second phase,
the first material constituting the first phase, the second phase being
~the phase of the second material, the first material conprised of a cobalt
(Co) el enent 3% r (Hoseniteriarses pf anernere Claimadg ke Bs, (weyeinthesesond an i ron
(Fe) elenent, a cobalt (Co) based naster alloy, a ruthenium (Ru) based
mast er anatt@yal igcopiprised kisthe pxidy, wiaseinl theesdideris sificaydioside ($10g). (Fe) based
master alloy, a cobalt (Co) based conpound, a ruthenium (Ru) based
conpound, a nickel (N ) based conpound, or an iron (Fe) based conpound.
33. The sput t4r t aFlgetpuitdr tagyt odiaey obe & Gihins 3560 36, BR:reinttersetand he sputter
target is conprised of Co, C, Pt and Si2.. 20 34. The sputter target of
any one mdteridl ad codnplBicd of tBS pxidbevi@irdin tHe@xidelis titaARiddidd (TiOy).

41.  The sputter target of any one of Claims 35 to 40, wherein the phase of the

second material has an average size between 0.1 microns and 10 microns.

10 42.  The sputter target of any one of Claims 35 to 41, wherein the phase of the

- second material has an average size between 1 micron and 5 microns.

43.  The sputter target of any one of Claims 35 to 42, wherein the phase of the

second material has an average size less than 2 microns.

44, The sputter target of any one of Claims 35 to 43, wherein the first material
15 is comprised of a cobalt (Co) element, a chromium (Cr) element, a ruthenium (Ru) element,
a nickel (Ni) element, an iron (Fe) element, é‘cobalt (Co) based master alloy, a chromium
(Cr) based master alloy, a ruthenium (Ru) based master alloy, a nickel (Ni) based master
alloy, an iron (Fe) based master alloy, a cobalt (Co) based compound, a chromium (Cr)
based compound, a ruthenium (Ru) based compound, a nickel (Ni) based compound, or an

20  iron (Fe) based compound,



conprises at least 15 atomi c percent or greater. 25 35. A sputter target
conprising a plurality of materials, the plurality of materials including
at least a first material and a second material, the first materi al
conprised of cobalt (Co), chromum (Cr), ruthenium (Ru), nickel (N), or
iron (Fe), the second material conpri7sed of an oxygen (0)-containing
material or an oxide, the second 5 material constituting a phase, the phase
of the second material having an average size between greater than O

m cron and 50 mcrons, wherein if the sputter target consists of chrom um

(Cr) and the gxyge - _contai ni.n eriial only, .the oxygen

(0) - cont ai ni ﬁﬁ‘e#g?g‘rei(ﬁg%tni"’ge O ??%ft%ﬁ?’ép‘ﬁw%ﬁéﬁtﬁﬁ?sé’ﬂ%%e%ﬁher t han
sinply chrom um oxi de, and, 10 wherein_ if the sputter target consists of
chr om urfidtestal hasan aveeres size Betysey greplspthap Ringeron ang A0 BYGTHRS ot her t han si npl y
chrom um oxi de. 36. The sputter target of C aim 35, wherein the oxygen

(0)-containi ng material is an oxygen (0)-containing material including one
or nore el endits frisHPvlE togetiod any onereffTlaingt 3 Sep detiieseis HesmlusaltyRdnan
nuneral columm nunber 1IA |I11A 1VA VA VIA 15 VILA VIIIA 113, 1113,

11113 omdteyB]s inplddesrethisd matdrial, dhe Hd inmteral oxhpiesed bf plagnwn (Fhoe el ement s
fromthe Periodic Table of elenments shown in Roman nuneral col um nunber
[T A Sl kdutalidATa)VA, VIA, VILA VIITA 113, 1113, 11113 or 1VB. 37. The
sputter target of any one of Claim35 or 36, wherein the oxide is an 20
oxi de of one or nore of transition or refractory elenents, and wherein the
oxygen (0)- d@ént aiTheRgutbertfEetalf ah ol ofAXHGSB S(t0 15 coldréih thaguttyssti al
i ncluding one or nore of transition or refractory elenents. 26

materials further includes a third material comprised of a transition element, a refractory

element, a cobalt-transition element based master alloy, a cobali-refractory clement based

master alloy, a transition element based compound, or a refractory element based

10 compound.

47.  'The sputter target of Claim 46, wherein the third material constitutes a
phase, and the phase of the third material has an average size between greater than 0

micron and 50 microns.

48.  The sputter target of any one of Claims 35 to 47, wherein the sputter target
15 comprises an alloy, the alloy including a plurality of phases, the plurality of phases
.including at least a first phase and a second phase, the first material constituting the first
phase, the second phase being the phase of the second material, the first material
comprised of a cobalt (Co) element, a ruthenium (Ru) element, a nickel (Ni) element, an
iron (Fe) element, a cobalt (Co) based master alloy, a ruthenium (Ru) based master alloy, a

20 nickel (Ni) based master alloy, an iron (F e) based master alloy, a cobalt (Co) based



38. The sputter target of any one of Clains 35 to 37, wherein the second
material is conprised of the oxide, wherein the oxide is an oxide of
silicon (Si), alumnum (Al) or titanium (Ti). 39. The sputter target of
any one of Clains 35 to 38, wherein the second 5 material is conprised of
the oxide, wherein the oxide is silicgn dioxide (SiQ2). 40. The sputter
target of any one of Clains 35 to 39, wherein the second material is
conprised of the oxide, wherein the oxide is titaniumoxide (Ti02). 41. The
sputter target of any one of Clains 35 to 40, wherein the phase of the
second material has an average_ size between 0.1 mcrons and 10 mi crons. 10
42. The spwereh arghgapmdRupbasedermpsiund) anigksl §51) based comppende pren e phase of
the second nmaterial has an average size between 1 micron and 5 mcrons.
43. The (Eplhased campoged. of any one of Cains 35 to 42, wherein the phase of
the second material has an average size |less than 2 mcrons. 44. The
sputter target of any one of Clains 35 to 43, wherein the first nmaterial
15 i s conpri 98d ofTha sputeatarget CHInyedrerd Aligima 36 iy $8rivirrdiCthe spliteameanget a
~ruthenium (Ru) elenment, a nickel (Ni) element, an iron (Fe) elenment, a
cobal t (iCoomfréseddf O TPt &ld &ig,. a chrom um (Cr) based master alloy, a
rut heni um (Ru) based naster alloy, a nickel (N) based master alloy, an
iron (Fe) based naster alloy, a cobalt (Co) based conpound, a chrom um (Cr)

based conpoursd, aThubfert takdct Bonyoased LMD 98 65l40, avHerdik Mo firMinatdased

conpound, or an 20 iron (Fe) based conpound, 27 wherein the first

mat er i alcopmPRsdsiat KaRS 5atdmhit PbrcBNA? Greaitild the first phase of the first
mat eri al has an average size between greater than O m cron and 50 nicrons.

45. The sputter target of any one of Cains 35 to 44, wherein the plurality

of material $1i nclyleguiertitbidraBy 6id & Gl stbisb dwRBLR @k smpEpr | sed of
pl atinum (Pt) or
target consists of chromium (Cr) and the oxygen (O)-containing material only, the oxygen
(O)-containing material is an oxygen (O)-containing tmaterial other than simply chromium
10 oxide or simply silicon dioxide (Si0O,), and

wherein if the sputter target consists of chromium (Cr) and the oxide only, the

‘oxide is an oxide other than simply chromium oxide or simply silicon dioxide (SiO-).

52. A sputter target comprising a plurality of materials, the plurality of
materials including at least a first material and a second material, the first material
15 comprised of cobalt (Co), chromium (Cr), ruthenium (Ru), nickel (Ni), or iron (Fe), the
second material comprised of boron (B), a boron (B)-containing material or a boride, the
| second material constituting a phase, the phase of the second material having an average

size between greater than 0 micron and less than 10 microns.

53.  The sputter target of Claim 52, wherein the boron (B)-containing material is
20 aboron (B)-containing material including one or more elements from the Periodic Table of

elements shown in Roman numeral column number IIA, IIIA, IVA, VA, VIA, VIIA, VIIIA,




5 tantalum (Ta). 46. The sputter target of any one of Cains 35 to 45,
wherein the plurality of materials further includes a third materi al
conprised of a transition elenent, a refractory elenent, a
cobalt-transition el enent based naster alloy, a cobalt-refractory el enent
based nmster alloy, a transition el ggent based conpound, or a refractory
el enrent based 10 conpound. 47. The sputter target of Caim46, wherein the
third material constitutes a phase, and the phase of the third materi al
has an average size between greater than O mcron and 50 mcrons. 48. The
sputter target of any one of Clainms 35 to 47, wherein the sputter target
15 conpABskR, BB e Vg and he all oy including a plurality of phases, the
plurality of phases including at least a first phase and a second phase,
the first nawdbeiei the bngdd is atbioride ohmefor msire clpmante frotitbe Bevahc Tghase bei ng

t he phase of the second material, the first material . conprised of a
cobal t (lementlsao®n in ReaminfledhloshioRupusbe TEQUITAAIVACKR| VIANIVILA]| €Iieat , an
iron (Fe) element, a cobalt (Co) based master alloy, a ruthenium (Ru) based
master aB|om, 1M &AvH.ckel (Ni) based master alloy, an iron (Fe) based
master alloy, a cobalt (Co) based 28 conpound, a ruthenium (Ru) based
conpound, a nickel (Ni) based conpound, or an iron (Fe) based conpound.

49. Zhe sput kgr t@ﬁ&ﬁiuﬁ%ta?géyo%&&goﬁb%ﬂ%Z%?ﬂQvlfe%emﬂéesé@dnﬂ the sputter
target is conprised of and Si 02 50. The sputter target of

any onen%ftengmlcgﬁl ARed Fdh, pherein the first material conprises at |east
15 atom c percent Por greater. "51. The sputter target of any one of Cains

- 35 to 50, wherein if the sputter target consists of chromium (Cr) and the

oxygen (0)- cept ai ﬂl(—p%uﬁg} t?n[ée%f a?lg}lo}{le of eﬁnﬁ@(y?%%4, wherein the phase of the

second material has an average size less than 2 microns.

56.  The sputter target of any one of Claims 52 to 55, wherein the plurality of
10 - materials further includes a third material comprised of a transition element, a refractory
ellement, a cobalt-transition element based master alloy, a cobalt-refractory element based
master alloy, a transition element based compound, or a refractory element based

compound.

57. A sputter target comprising a plurality of materials, the plurality of
15 -materials including at least a first material and a second material, the first material
| comprised of ruthenium (Ru), nickel (Ni), or iron (Fe), the second material comprised of
boron (B}, a boron (B)-containing material or a boride, the second material constituting a
phase, the phase of the second material having an average size between greater than 0

micron and 50 microns.

20 58.  The sputter target of Claim 57, wherein the boron (B)-containing material is

a boron (B)-containing material including one or more elements from the Periodic Table of



(O0)-containing material is an oxygen (0)-containing nmaterial other than
sinply chromum 10 oxide or sinply silicon dioxide (Si02), and wherein if
the sputter target consists of chromum (Cr) and the oxide only, the oxide
is an oxide other than sinply chrom um oxide or sinply silicon dioxide
(SIA2). 52. A sputter target conprisigg a plurality of materials, the
plurality of materials including at least a first material and a second
material, the first material 15 conprised of cobalt (Co), chrom um (Cr),
rut henium (Ru), nickel (Ni), or iron (Fe), the second naterial conprised
of boron (B), boron (B)-containing materjal_ or-a boride, the second

mat er i al dé@%@f ?‘T‘Wﬁ R&o aﬁﬁé}g’éfa?ﬁ’llémﬁﬁ%&‘@%}mt HEAd¥ o e e Vil WHM ng an
average _size between greater than 0 micron and |less than 10 m crons. 53.
The sput FedlB; 3HBer I'¥B, @daj m 52, wherein the boron (B)-containing materia
is 20 a boron (B)-containing material including one or nore el enents from
t he Peri odi ¢ Widstia thefboride ématririle o onmoi moRehamentsUinen e ReobdinTahlerdfer 11 A,
[TTA TVA VA VIA VIIA VIVA 29 113, 1113, 11113 or |VB, and wherein

t he bor i élemérgts shdworih Renah nomerab toltmhemaibenBAL HIA Mom, e vRar Vo, o/Iabl e of
el ements shown in Roman nuneral columm number 1A TI11A [IVA VA VIA

VII A5 VIIB AB 8 orfMB3, 11113 or IVB. 5 54. The sputter target of any one

of Claimb52 or 53, wherein the second material is conprised of boron (B)
55. The sputter target of any one of Clains 52 to 54, wherein the phase of

the second ngteriple sP@f&:r%%&%Fh?}g&xesdf@aihﬁﬁoﬂﬁ?ﬁh&eﬁitﬁé PRSLitpss The
sputter target of any one of Clains 52 to 55, wherein the plurality of 10

mat eri al Iﬁattﬁﬂﬁl% hﬁfhe} ﬁ]lElIuHQ;%sthﬁ'd Exﬁitérﬂl E%g 'gealof Qﬁmﬂcﬁleeq ént,ﬁat }eEr%@ i on

el enent, a refractory elenent, a co t-transition el ene asedad nmster

al | oy, ael&-lqgﬁl 4 bt LAY, elgrlngn%géed%ass?eg alloy, a cobalt-refractory element based

master alloy, a transition element based compound, or a refractory clement based

10 compound.

60. A method of fabricating a sputter target, the method comprising the steps
of:

blending a plurality of materials including at least a first material and a second
material, the first material comprised of cobalt (Co), chromium (Cr), rutheniom (Ru),

15 nickel (Ni), or iron {Fe), the second material comprised of carbon (C), a carbon (C)-
containing material, a carbide, a nitrogen (N)-containing material, a nitride, a silicon (Si)-
containing material, or a silicide, the second material having an average particle size
between greater than 0 micron and 50 microns, the first material comprising at least 15
atomic percent or greater, the plurality of materials comprised of multiple powders, one or

20  more master alloy or compound powders, or a-mixture of one or more powders with one or

more master alloy or compound powders;




master alloy, a transition el ement based conmpound, or a refractory el enent
based conmpound. 57. A sputter target conprising a plurality of materials,
the plurality of 15 materials including at least a first material and a
second material, the first material conprised of ruthenium (Ru), nickel
(Ni), or iron (Fe), the second materizal conprised of boron (B), a boron
(B)-containing material or a boride, the second material constituting a
phase, the phase of the second material having an average size between
greater than O mcron and 50 mcrons. 20 58. The sputter target of Caim
57, wherein the boron (B)-containing material is a boron (B)-containing
mat eri al i nclGd ™y 2B%he or nore elements fromthe Periodic Table of 30

el ements shown in Roman nuneral columm nunber 1A TIIA VA VA VIA
VI1A VIVA Presing113, 11113 or 1VB, and wherein the boride is a boride of
one or nore elenents fromthe Periodic Table of elenents showm in Roman
nuneral colum nunber 1A TIIA VA VA VIA VIIA VIVA 5 113, JIB,
11113 or |1VBS6159. Thhmethodof Slaimggwherein thirgerbmmeChfcothining 18Henl i58, wherein
the plurality of materials further includes a third material conprised of
a t r ansicaibon (€)-emeaiting mateeial mchuding one bemort clementofvah thd Paodict Table «fl enent
based master alloy, a cobalt-refractory el enent based naster alloy, a
transi t icinedksasliowh ibRGBGh fRHGELILmOAuEbdr €fA, ATAOTYA eV aMEDA, Vs eVI114)
conpound. 60. A nethod of fabricating a sputter target, the method

conpri sifgonBhaséens, of blending a plurality of materials including at

| east a first material and a second material, the first material conprised

of cobalt ( %eremhe %me(iﬁ Zarbfd%f*&m (H’rﬂugrggl)ements from the Periodic Table of

elements shown in Roman numeral column number I1A, IIA, IVA, VA, VIA, VIIA, VIIIA,

IB, 1IB, IIIB or 1VB,

10 wherein the nitrogen (N)-containing material is a nitrogen (N)-containing material
including one or more elements from the Periodic Table of elements shown in Roman
numeral column number IIA, IIIA, IVA, VA, VIA, VIIA, VIIIA, IB, 1IB, IIIB or IVB,

wherein the nitride is a nitride of one or mor.e elements from the Periodic Table of
elements shown in Roman numeral column number I1A, IITA, IVA, VA, VIA, VIIA, VIIIA,

15 IB,IIB, IIIB or IVB,

wherein the silicon (Si)-containing material is a silicon (Si)-containing matcrial
- including one or more elements from the Periodic Table of elements shown in Roman
numeral column number IIA, IIIA, IVA, VA, VIA, VIIA, VIIIA, IB, IIB, IB or IVB, and
wherein the-silicide is a silicide of one or more elements from the Periodic Table of
20  elements shown in Roman numeral column number IIA, IIIA, IVA, VA, VIA, VIIA, VIIIA,

1B, IIB, HIB or IVB.



15 nickel (Ni), or iron (Fe), the second material conprised of carbon (C),
a carbon (C) containing material, a carbide, a nitrogen (N)-containing
material, a nitride, a silicon (Si)- containing naterial, or a silicide,
the second material having an average particle size between greater than 0
mcron and 50 mcrons, the first mateyd al conprising at least 15 atomc
percent or greater, the plurality of materials conprised of multiple
powders, one or 20 nore master alloy or conpound powders, or a m xture of
one or nore powders with one or nore naster alloy or conpound powders; 31
canni ng; and pressing. . 61. The nefhod of C aim60, wherein the carbon

(C) -cont ai ni n@ nats]g‘reiqﬁqﬂl(?‘é(’fémyeﬁ? B’{)Ella %erﬁ]t’éﬁ ey theaecond gatsiabisudi ng one
or nore elenents fromthe Periodic Table of 5 elenments shown in Roman

numer al OBHse pflthpeabide,abe pitide, oy thasiligide, i AL VITA, VITIA 1B, 11B, 11113
or VB, wherein the carbide is a carbide of one or nore elenents fromthe
Peri odi c. Tablwhesfin the] carhidg is ashibide afipnRormenreralementd from theReriedici@blelof A, |11 A,
| VA, VA, VIA VIIA VIIIA IB, 1IB, I'lIBor 1VB, 10 wherein the nitrogen
(N) - cont@démémgshaatndn Rainah sumeral tologe mumbyr EA TR, AVAQ VARNIA| HIIA, VAIEALdI ng
one or nore elenents fromthe Periodic Table of elenments shown in Roman
nunmersal BoMMIBGADEB, | 1A TIIA VA VA VIA VIIA VIIIA 113, 1113, 111B
or 1VB, wherein the nitride is a nitride of one or nore elenents fromthe

Peri odi ¢ Tablygheafin R BIRB S SRR fioRe RONBR JMMBESork Motk ok A T1TA,
I VA, VA, VIA VIIA VIIIA, 15 113, 1113, 11113 or IVB, wherein the silicon

_(Si)-corétlé}“gf't %tigi i L A1 j AlHA N rial ! | udi ng
one or nore ele r?e nts kf)?lglrlnlntawe af’!édrlprgg ;ﬁ%&? g%rllé’olglttA’ é{l}éhg ﬁn?bghg%ﬁ’ ivlglﬁ%o man
IB, IIB, IIIB or IVB, and
wherein the silicide is a silicide of one or more elements from the Periodic Table of
10 elements shown in Roman numeral column number A, ITTA, IVA, VA, VIA, VIIA, VIIIA,

IB, IIB, IIIB or IVB.

63.  The method of any one of Claims 60 to 62, wherein the second material has

an average particle size between 1 micron and 5 microns.

64.  The method of any one of Claims 60 to 63, wherein the plurality of
15  materials includes a third material, the third material comprised of platinum (Pt) or

tantalum (Ta).

65. The method of any one of Claims 60 to 64, wherein the plurality of
materials further includes a third material comprised of .a transition element powder, a
refractory element powder, a cobalt-transition element based master alloy powder, a
20  cobalt-refractory element based master alloy powder, a transition element _based compound

powder, or a refractory element based compound powder.



numeral colum nunber 1A |I1I1A IVA VA VIA VIIA VIIITA 113, 1113,
11113 or 1VB, and wherein the silicide is a silicide of one or nore
elements fromthe Periodic Table of 20 elenents shown in Ronman nuner al
colum nunber 1A ITIIA VA VA VIA VIIA VIIIA TB, 1I1B, I11B or 1VB.
32 62. The method of any one of C ai4g 60 or 61, wherein the second
material is conprised of the carbide, the nitride, or the silicide, wherein
the carbide is a carbide of one or nore elenments fromthe Periodic Tabl e of
el emrents shown in Ronman nuneral col umm number 1A |TI1A [IVA VA VIA
VITA, VIITA 5 1B, IlB, IlIBor VB, wherein the nitride is a nitride of
one or nore & nert Bethod of fabacatig opitertaisple thermetbodeamprisinglbswiensn  Rorman
nuneral columm nunber 1A IIIA |VA VA VIA VIIA VIIIA 1B, 1113,
11113 orofi VB, and wherein the silicide is a silicide of one or nore
elements fromthe Periodic Table of 10 elenments shown in Ronman nuner al

col umm nunberbldéndiyg d pliA]ity MAnatdiiels Melbdinglal Reast\dl firktAnaterdidBand & Bscohd | B or | VB.
63. The nmethod of any one of Clains 60 to 62, wherein the second materi al

has an asefifgfe Pigst biatdrid] Sdrdiiidee bredalt 1Co), ﬁitﬁétnﬁﬂ@R@) HicBHAGNS), ofifon The
met hod of any one of Clainms 60 to 63, wherein the plurality of 15

mat ersi al Fe), Bl MR rRattdll E6m eardfaﬁ ox%eﬂ (bﬁ‘-’c&rﬁmﬂﬁ%@ﬁdtéﬁal SPAPEAGE theOf

platinum (Pt) or tantalum net hod any one of Cains 60 to

64, V‘hersg&dhfdtrﬁb%e&h‘ﬁ&ﬁhg%% \g{ra e ﬁ:ﬁ J&E&P@é b} ﬁﬁc @é Ly 4 material

conpri se a transit rac ment powder a
ol oment “PEREy hEBLEVRLFTY WB%@V&%P”F&%?‘ TR 183535%%5%35 o
alloy or compound powders, or a mixture of one or more powders with one or more master

alloy or compound powders;
10 canning; and

pressing.

67.  The method of Claim 66, wherein the oxygen (O)-containing material is an
oxygen (O)-containing material including one or more elements from the Periodic Table of
elements shown in Roman numeral column number I1A, IIIA, IVA, VA, VIA, VIIA, VIIIA,

15 1B, IIB, IIIB or IVB, and
wherein the oxide is an oxide of one or more elements from the Periodic
Table of elements shown in Roman numeral column number IIA, IITA, IVA, VA, VIA,

VHA, VIIIA, IB, IIB, IIIB or IVB.

68.  The method of any one of Claim 66 or 67, wherein the second material has

20 an average particle size between 1 micron and 5 microns.

69.  The method of any one of Claims 66 to 68, wherein the plurality of

materials further includes a third material comprised of a transition element, a refractory



powder, or a refractory el enent based conpound powder. 33 66. A nethod of
fabricating a sputter target, the nethod conprising the steps of: blending
a plurality of materials including at least a first material and a second
material, the first material conprised of cobalt (Co), ruthenium (Ru),
nickel (Ni), or iron 5 (Fe), the seggnd material conprised of an oxygen
(0)-containing material or an oxide, the second material having an average
particle size between greater than O micron and 50 mcrons, the plurality
of materials conprised of nmultiple powders, one or nore naster alloy or
conmpound, powders, or a.m xture of one or nore powders with one or nore
master SHieg aspdAbEsiig %ﬁ@éb@?g TSR ARG cobRtcreiprteySioment bespd The
met hod of Cl aim66, wherein the oxygen (0)-containing material is an oxygen
(0) - contistsr AdeSHaiERsiHen ¢leraenidpsrg copwosnd, ppp ecfiacomedementhepsd he Peri odic
Tabl e of elenents shown in Roman nuneral colum nunber 1A 1IIA [|VA VA
VI A, VI cpppyindd, 15 1B, 1I1B, I11B or 1VB, and wherein the oxide is an
oxi de of one or nore elenments fromthe Periodic Table of elenments shown in
Roman nuneral colum nunber 1A TI1IA VA VA VIA VILA VIVA 113,
1113, 11113 @f. | VBhe t8thodlofanpedriead (Hiinaop to 62, wdierdh dieme€mdanat&al isvher ei n
the second nmaterial has 20 an average particle size between | mcron and 5
m cr &ns coMPrisclivd teadxidegl whtreitite oxide &f silidoaidiaxida(Si0,)68, wherein the
plurality of materials further includes a third material conprised of a
transition element, a refractory 34 :

71. The method of any one of Claims 66 to 70, wherein the second material is

comprised of the oxide, wherein the oxide is titanium oxide (Ti0,).

72. A method of fabricating a sputter target, the method comprising the steps
of:

10 blending a plurality of materials including at least a first material and a second
material, the first material comprised of cobalt (Co), chromium (Cr), ruthenium (Ru),
nickel (Ni), or iron (Fe), the second material comprised of an oxygen (O)-containing
material or an oxide, the second material having an average particle size between greater
than 0 micron and 50 microns, the plurality of materials comprised of multiple powders,

15  one or more master alloy or compound powders, or a mixture of one or more powders with
one or more master alloy or compound powders,
wherein if the plurality of materials consists of chromium (Cr) and the
loxygen (O)-containing material only, the oxygen (O)-containing material is an oxygen
(O)-containing material other than simply chromium oxide, and
20 wherein if the plurality of materials consists of chromium {Cr) and the .

oxide only, the oxide is an oxide other than simply chromium oxide;




el ement, a cobalt-transition el enent based naster alloy, a
cobalt-refractory elenent based nmaster alloy, a transition el enent based
conpound, or a refractory el enent based conpound. 70. The nmethod of any
one of Clains 66 to 69, wherein the second material is 5 conprised of the
oxi de, wherein the oxide is silicon dgsoxide (SiQ2). 71. The nethod of any
one of Clains 66 to 70, wherein the second nmaterial is conprised of the
oxi de, wherein the oxide is titaniumoxide (TiQ2). 72. A method of
fabricating a sputter target, the nmethod conprising the steps of. 10
blending a plurality of materials including at least a first material and a
second natet‘?’ﬁ?{lg’faﬁ% first material conprised of cobalt (Co), chronmium
(Cr), ruthenium(Ru), nickel (Ni), or iron (Fe), the second materi al
conpri sed of PH#SB&%ygen (0)-containing material or an oxide, the second

-~ material having an average particle size between greater than O mcron and
50 microns, the plurality of materials conprised of nultiple powlers, 15
one or nore rast edhametpdef ChamyBunlicsimibiesesondmatgripljis cemprissfl obhe or nore
powders with one or nore master alloy or conpound powders, wherein if the
pl ur al i toxidef whertiarthead:ddcions oside o filichrr (G, alomir@m) (Al dr titesiumo@§)gen
(0)-containing material only, the oxygen (0)-containing material is an
oxygen (0)-containing nmaterial other than sinply chrom um oxi de, and 20
wher&in if thé pl Whahethpd of anppdrerdfdllaincinei /8t whatinthe soebndmbEripl lmnd t he
oxide only, the oxide is an oxide other than sinply chrom um oxi de; 35
canni ngan aneragy 98181 ¢ize ledsthad Penigrehyod of C aim 72, wherein the second
material is conprised of the

75.  The method of any one of Claims 72 to 74, wherein the first material is
comprised of a cobalt (Co) element, a chromium (Cr) element, a ruthenium (Ru) element, a
nickel (Ni) element, an iron (Fe) element, a cobalt (Co) based master alloy, a chromium
10 (Cr) based master alloy, a ruthenium (Ru) based master alloy, a nickel (Ni) based master
alloy, an iron (Fe) based master alloy, a cobalt (Co) based compound, a chromium (Cr)
based compound, a ruthenium (Ru) based compound, a nickel (Ni) based compound, or an

iron (Fe) based compound.

76.  The method of any one of Claims 72 to 75, wherein the plurality of
15  materials includes a third material, the third material comprised of platinum (Pt} or

tantalum (Ta).

77.  The method of any one of Claims 72 to 76, wherein the sputter target is

comprised of Co, Cr, Pt and SiO,.

78.  The method of any one of Claims 72 to 77, wherein the second material is

.20 comprised of the oxide, wherein the oxide is silicon dioxide (SiOz).



oxi de, wherein the oxide is an oxide of silicon (Si), alumnum (A) or
titanium (Ti). 5 74. The nmethod of any one of Caim?72 or 73, wherein the
second material has an average particle size less than 2 microns. 75. The
nmet hod of any one of Clains 72 to 74, wherein the first material is
conprised of a cobalt (Co) elenent, gasgchromum (Cr) elenent, a ruthenium
(Ru) elenment, a nickel (Ni) elenment, an iron (Fe) elenent, a cobalt (Co)
based master alloy, a chromum 10 (Cr) based master alloy, a ruthenium (Ru)
based nmaster alloy, a nickel (Ni) based master alloy, an iron (Fe) based
mast er aIon, a cobal t based conmpound, a chromum (Cr based
conpound, rdt herﬁhﬁrﬁ‘?ﬂmﬂ) Ofﬁégéﬂe ebriBbh i tog Snvhgem tb‘?\ﬁ;efo fgrigldfpound, or
an iron (Fe) based conpound. 76. The nmethod of any one of Clainms 72 to 75,
wher ei n comerigad af e euydep herem the peidp & tganipe|oxtisd TiODhi rd material, the third
material conprised of platinum (Pt) or tantalum (Ta). 77. The nethod of
any one of Clains 72 to 76, wherein the sputter target is conprised of Co,
Cr, Pt and SiS@p. Agnetiiprbolifiebientingf sputter tanget,che Dethiodwomprising the stephier ei n t he
second material is 20 conprised of the oxide, wherein the oxide is silicon
di oxi deofiSi @2). 36 79. The nethod of any one of Clainms 72 to 78, wherein
the second material is conprised of the oxide, wherein the oxide is

titasi um oxi 8n{ihy @Dlural@P of AateiaRaetl@fing allEdsc @titsd haterisPatidt&decédl get, the
met hod conprising the steps of 5 blending a plurality of materials

i ncl udi RguéHal leagTt @atfehmscbn@fs&mf%bﬁﬂ@(ﬁ &@&ﬁ% (OFRt@RbRkm (RiBE first

naterlal conprlsed of cobalt (Co), chromum (Cr), ruthenium (Rl), nicke

(M) ©ridkbRif, BFbon 125 ) R BopROSELRRS @, PREGRGHE) - @ boron

containing material or a boride, the second material having an average particle size
between greater than 0 micron and less than 10 microns, the plurality of materials
IO comprised of multiple powders, one or more master alloy or compound powders, or a
mixture of one or more powders with one or more master alloy or compound powders;
canning; and

pressing.

81.  The method of Claim 80, the boron (B)-containing material is a boron (B)-
15 | containing material including one or more elements from the Periodic Table of clements
shown in Roman numeral column number IIA, IITA, IVA, VA, VIA, VIIA, VIIA, IB, IIB,
IIB or IVB, and
wherein the boride is a boride of one or more elements from the Periodic Table of
elements shown in Roman numeral column number IIA, IITIA, IVA, VA, VIA, VIIA, VIIIA,

20 1B, IIB, lIIB or IVB.

82.  The method of any one of Claim 80 or 81, wherein the second material is

- comprised of boron (B).



containing material or a boride, the second material having an average
particle size between greater than O mcron and | ess than 10 m crons, the
plurality of materials 10 conprised of nultiple powders, one or nore naster
al l oy or conmpound powders, or a mxture of one or nore powders with one or
more master alloy or conpound powdersy; canning; and pressing. 81. The
nmet hod of Claim 80, the boron (B)-containing naterial is a boron (B)- 15
containing material including one or nore elenents fromthe Periodic Table

of elenments shown in Roman nuneral colum nunber 1A ITI11A [|VA VA VIA
VITA VIITA IB 1B [IlBor IVB, and wherein the boride is a boride of
one or nore éPenedtBethpdpi fahecabiagiagaitier ragtdhe method spmptigng HswEPF n Ronan
nuneral columm nunber 1A IIIlA |VA VA VIA VIIA VIIIA 20 1B, I|IB,

I11B or dfvB. 82. The nethod of any one of Caim80 or 81, wherein the
second material is conprised of boron (B). 37 83. A nethod of fabricating
a sputter tamjedingtapduraktylodehacoiaprihdndigg hfleass & Eps macdial idengctrgl a plural ity
of materials including at least a first material and a second naterial,

the fir shaterdlahé fitst fRMEPAI SoRthbrREd sUTRAHITTRURWckeNINIK @) itoM(Pe), BRE i ron (Fe),
the 5 second material conprised of boron (B), a boron (B)-containing

mat el alseQinddndiQial E'&n%ﬂi&ﬁ of B&6R ,H%B%i(tﬂk]-gﬁkﬁééigﬁ%n%e&‘! 6F 2B6&riRAMHE! Cl e size

bet ween greater than m cron and | ess crons, the pfurality of

en _ _ |
Compound gy e fnfile Bl SIS SRR sPdRR 0 dRTRSRATST o7

rast er %elmo.% n‘%{cm%‘é,”iﬂé’ Hﬁgali?)(? X\Pn%gt%fials comprised of multiple powders, one or more

master alloy or compound powders, or a mixture of one or more powders with one or more
master alloy or compound powders;
10 canning; and

pressing.

84.  The method of Claim 83, Wherein the boron (B)-containing material is a
boron (B)-containing material including one or more elemenfs from the Periodic Table of
.elements shown in Roman numeral column number ITA, IIIA, IVA, VA, VIA, VIIA, VIIIA,

15 IB, IIB, IlIB or IVB, and
wherein the boride is a boride of one or more elements from the Periodic Table of
~ elements shown in Roman numeral column number I1A, [IIA, IVA, VA, VIA, VIIA, VIIA,

IB, IIB, IIIB or IVB.

85.  The method of any one of Claim 83 or 84, wherein the plurality of materials
20 further includes a third material comprised of a transition element powder, a refractory |

element powder, a cobalt-transition element based master alloy powder, a cobalt-refractory




10 canning; and pressing. 84. The nmethod of C aim 83, wherein the boron
(B)-containing material is a boron (B)-containing material including one or
nore elements fromthe Periodic Table of elenments shown in Roman nunera

colum nunber 1A IT1I1A VA VA VIA VIIA VIVA 15 1B, IIB, IIIB or

| VB, and wherein the boride is a borige of one or nore elenents fromthe
Periodic Table of elenents shown in Roman nuneral columm nunber 11A III1A
| VA, VA, VIA VIIA VIVA 1B, II1B, 111B or IVB. 85 The nethod of any one
of Claim83 or 84, wherein the plurality of materials 20 further includes
athird materi al rised of a transition el enent powder, a refractory

el ement SysuRHE pased n@g%aﬁlﬂﬂﬁw@rﬂwmep@ﬁ%mnqd%@hcwad pewdesyorgowder ,  a
cobalt-refractory --------- --- -- 38 elenent based naster alloy powder, a

transi t itefacdreiamenbbased cooppwdmdwdesader, or a refractory el ement based
conpound powder.




