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[0003] In the case of using this sputtering method, the shape and the
characteristics of a target highly affect the properties of a thin film formed on a

20 substrate. And the use of inventiveness in the process of producing the target
affects the production cost.

In general, the type of a sputtering system determines the available shape
of a sputtering target. A target itself is generally used without being bonded to a
backing plate. In such a case, the target itself also serves as a backing plate.

25 [0004] However, for reducing the price of a sputtering target, or an improvement in
pass through flux, if needed, the target is bonded to a backing plate and an
inexpensive non-magnetic material, which are commonly practiced.

In a general bonding method, a brazing material such as indium (In) is
used. In this method, however, the temperature of the sputtering target increases

30 during sputtering to a temperature higher than the melting point of the brazing
material. This causes a problem of de-bonding.

[0005] As a method of solving the problems, so-called diffusion bonding is known.
The method does not use any brazing material, and a sputtering target material and
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[0010] I n these circunstances, both cost reduction and a high pass through
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[0009] Furthermore, in the conventional technologies, bonding of a target to a
backing plate is one method for cost reduction. However, the backing plate
25 usually has a planar shape, and the thickness to be eroded can be thin. Hence,
the method is effective for sputtering a small amount as conducted in research
institutes, but is unsuitable for sputtering amount for mass production of hard disks.
The same occurs in the case of using a brazing material, the case of
diffusion bonding, and the case of simultaneously sintering a powder and a
30 backing plate. Accordingly, only a mere reduction in thickness of the backing
plate cannot achieve the intended purpose, i.e., cost reduction.
[0010] In these circumstances, both cost reduction and a high pass through flux
can be achieved in a particular bonding method as by changing thickness of the



In the nmethod using a brazing material or diffusion bonding, there are
defects: the target base material to be prepared cannot be reduced in size,
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treatment due to peculiarity of the target material.
[0012] Furthermore, a method of preventing de-bonding during sputtering in
20 bonding of a target insert to a supporting plate is disclosed (Refer to Patent
Literature 2), where the target insert is produced in advance by molding a high
purity powder such as a tungsten powder and directly compressing to the
supporting plate having a concave to cause solid-phase diffusion.
Furthermore, a method where a base metal ingot is placed on a
25 pressurized powder composed of a base metal and a dispersed metal, the ingot is
melted to allow the metal to permeate into the pores of the pressurized powder and
to thereby to bond thereto, and a part of the ingot is used as a backing plate is
disclosed (Refer to Patent Literature 3).
[0013] In addition, a method where a ceramic target plate having a metal adhering
30 to the periphery thereof is placed on an ashtray-shape backing plate made of Cu
and is hot-pressed and thereby bonded to the backing plate is disclosed (Refer to
Patent Literature 4). The purposes of this method are cooling and prevention of

cracking. Furthermore, a method where a target containing an aluminum



In these known technol ogi es, however, concrete neans for solving the
magnetic material target-specific problens are not disclosed. [0014]

[ Patent Literature 1] U. S, Patent No. 5397050 [ Patent Literaturedég
Japanese Unexami ned Patent Application4Publication No. 2864458200483k Hat ent
Literature 3] Japanese Unexam ned Patent Application Publication No.
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SUMMARY OF THE INVENTION

[Problem to be Solved by the Invention]
[0015] It is an object of the present invention to provide a sputtering target-
20 backing plate assembly having a high average pass through flux and capable of
stable sputtering, by disposing a target raw material powder on a backing plate and
sintering them. The number of production steps is decreased by performing
sintering and bonding at the same time to shorten manufacturing period, and the
assembly does not cause a problem of detachment due to an increase in
25 temperature during sputtering.
It is also an object of the present invention to provide a sputtering target-
backing plate assembly at a reduced cost and with an improved pass through flux
(PTF) by enabling use of a backing plate having a thin portion to be deeply eroded
and a thick portion to be shallowly eroded and thereby further reducing the
30 thickness of an expensive target.
[Means for Solving the Problem]
[0016] The present invention provides:

1) a sputtering target-backing plate assembly where a raw material powder



1) a sputtering target-backing plate assenbly where a raw materi al powder
PCT/ JP2011/ 053211 prepared so as to have the conposition of a magnetic
material sputtering target is filled in a die together with a backi n1g pl at e
and is hot-pressed, thereby being bondéd to the backing BpafJ82011/05321

simul taneously with sintering of the magnetic material target powder.

2) the sputtering target-backing plate assenbly according to 1) above
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and/or 45 mol% or less of Pt, and the remainder of Fe and inevitable impurities;

15 5) the sputtering target-backing plate assembly according to of 3) or 4)
above, wherein the magnetic material target further comprises at least one element
selected from Ru, Ti, Ta, Si, B, and C in a total amount of 12 mol% or less; and

6) the sputtering target-backing plate assembly according to any one of 3)
to 5) above, wherein the magnetic material target further comprises an oxide,

20 nitride, carbide, or carbonitride of at least one element selected from Si, Ti, Ta, Co,
Cr, and B or carbon in a total amount of 5 to 15 mol%.

[0017] The present invention also provides:
7) the sputtering target-backing plate assembly according to any one of 1)
to 6) above, wherein the backing plate has a lower magnetic permeability than that

25 of the target;

8) the sputtering target-backing plate assembly according to any one of 1)
to 7) above, wherein the backing plate is of a non-magnetic material having a
magnetic permeability of 1.0 or less;

9) the sputtering target-backing plate assembly according to any one of 1)

30 to 8) above, wherein the backing plate is of a metal phase only or a non-magnetic
substance where at least one inorganic material selected from carbon, oxides,
nitrides, carbides, and carbonitrides is finely dispersed in the metal phase;

10) the sputtering target-backing plate assembly according to 9) above,



to 7) above, wherein the backing plate is of a non-nmagnetic material having
a magnetic perneability of 1.0 or less; 9) the sputtering target-backing
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to 12) above, wherein a maximum difference between linear expansion coefficients
15 of the backing plate and the magnetic material target is 0.5 or less in a range of
room temperature to 1000°C;

14) the sputtering target-backing plate assembly according to any one of 1)
to 13) above, wherein the backing plate is produced using scrap or waste of the
sputtering target as a raw material; and

20 15) a method of producing a sputtering target-backing plate assembly
according to any one of 1) to 14) above, the method comprising filling a die with a
raw material powder prepared so as to have the composition of a magnetic
material sputtering target, together with a backing plate; and performing hot-
pressing to sinter the magnetic material target powder and bonding the target to

25 the backing plate at the same time.

[Effects of Invention]
[0019] The present invention can provide a sputtering target-backing plate
assembly having a high average pass through flux by producing the assembly by
30 disposing a target raw material powder on a backing plate and sintering them.
The present invention therefore has an excellent effect of allowing more stable
sputtering to provide a product with a high quality.

In addition, since sintering and bonding are simultaneously performed, the



according to any one of 1) to 14) above, the nethod conprising filling a
die wwth a raw materi al powder prepared so as to have the conposition of a
magnetic material sputtering target, together with a backing plate; and
performng hot-pressing to sinter the ffagnetic materi al PargB20d&irdel! and
bondi ng the target to 25the backing plate at the sane tine. [Effects of
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backi ng platérial powder prepared in a desired composition for a sputtering target and

15 bonding the target to a backing plate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]
Fig. 1 is an explanatory diagram schematically illustrating a bonded
20 laminate composed of target and backing plate materials shown in Example 1.
Fig. 2 is an explanatory diagram schematically illustrating a tub-shape
target-backing plate assembly shown in Examples 2 and 4. Here, a ‘tub-shape’ or
a ‘tub-type’ is used to refer to an ‘ashtray shape’, and hereinafter.
Fig. 3 is a schematic diagram of an erosion profile when using a tub-shape
25 backing plate of the present invention.
DETAILED DESCRIPTION OF THE INVENTION
[0023]
In the sputtering target-backing plate assembly of the present invention, a
30 raw material powder prepared so as to have the composition of a magnetic

material sputtering target is filled in a die together with a backing plate and is hot-
pressed, thereby being bonded to the backing plate simultaneously with sintering
of the magnetic material target powder. The backing plate may be used as a

sintered compact or in a molten state.



BRI EF DESCRI PTI ON OF THE DRAW NGS po221 Fig. 1 is an explanatory di agram
schematically illustrating a bonded 20l am nate conposed of target and
backing plate materials shown in Exanple 1. Fig. 2 is an

expl anatory di agram schematically illustrating a tub-shapeTHBRYEI0SBAtKI ng
pl ate assenbly shown in Exanples 2 and 4. Here, a 'tub-shape or a
"tub-type' is used to refer to an 'ashtray shape', and hereinafter.

Fig. 3 is a scheemsputicdngdarget-bickingeplots easgmblyi ¢an hisceasilyi prpdacedbyshape
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plate assenbly can be easily produced by disposing the backing plate in a
car bon ghéphet ef araslucierisitens s desteasad to shopgendeanyfactudng peged, and tan s
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Period, and ar Wtheseiores ther RResRNT Kiyeation allpwim use efed bakkist plaigehaving @
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al | ows usloves a aedhactidmig thickhesia¥ anexpehbive taet, amd hohieeesleerpdycksromed and
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t hi cknes 5518_" PIERHYRYPIENE By BRsS thiplkg ‘a reduction in cost and an
| MpRRYSTENt | MTRASSUfkYIRY Higbt-bXcKifd Plate assembly of the present invention can

15 have a high average pass through flux and therefore has an excellent effect of
allowing more stable sputtering to provide a product with a high quality.

In general, a PTF of 50% or more is required for performing stable
sputtering in some apparatuses. The present invention has a considerable merit
that, for example, even if the PTF of a target material is less than 50%, the PTF

20 can be increased to 50% or more without increasing the thickness of the target.
The present invention encompasses such a target.

[0026] The magnetic material target of the sputtering target-backing plate
assembly of the present invention may be a material where at least one inorganic
material selected from carbon, oxides, nitrides, carbides, and carbonitrides is finely

25 dispersed in a metal phase. The magnetic material target of the sputtering target-
backing plate assembly of the present invention can contain 18 mol% or less of Cr
and/or 25 mol% or less of Pt, and the remainder of Co and inevitable impurities.

Alternatively, the magnetic material target of the sputtering target-backing
plate assembly of the present invention can contain 18 mol% or less of Cr and/or

30 45 mol% or less of Pt, and the remainder of Fe and inevitable impurities.

[0027] The magnetic material target of the sputtering target-backing plate
assembly of the present invention can further contain at least one element selected
from Ru, Ti, Ta, Si, B, and C in a total amount of 12 mol% or less.



[ 0025] The sputtering target-backing plate assenbly of the present invention
can 15 have a high average pass through flux and therefore has an
excellent effect of allow ng nore stable sputtering to provide a product
with a high quality In general, 9a PTF of 50% or nBré&JP80M&gE2Tled for
perform ng stable sputtering in sone apparatuses. The present invention has
a considerable nerit that, for exanple, even if the PTF of a target

material is |eERetmagnstio, materigiTrarget apf Beei spvleringl tecugdvadkingrlate
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The magngidterimat erfdl Haekiag! pRite tifemope!tdrefdraBlyt 8f 3ehoRatkyRatidIndéterial
assenbly of the present invention can further contain an oXide, nitride,
car bi de, ha#ing armaanetic permagakilitylafds® ob fessdIC&n@ sysiean et ueits,ithesasie siall  Tar
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sgutteri ng tar glet-backi ng plate a_ssenbl?/ of the present invention can have
a5 ni gh REMERdVIIBYSE theybagkingrnlate isdoy, plasoa tsr 9erarajed tq enaide spytierag.

backi ng it & pEhe” pEiACaBE ot i BEBlchoDbialq'ss BLERRTHY, R br o, (o
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enable efficient sputtering. The backing plate |js nore preferably of a
non- magrf¥t§ dNRkAEEY dnatesial rf@'%ctﬁagfa{em &%@9%9&@%%5 es, (FaPidegs ANACGs

e ribhitied BOriERpIRHy AEbhphateel o), T, e LR o,

por [@zanpl e, Hhgbrdert toampl@mesitnités,t the megjakephase of the backing plate can
contain Co and at least one element selected from Cr, Ti, Ta, Si, B, and C.
Alternatively, the metal phase may contain Fe. Since both Co and Fe are
ferromagnetic, it is necessary to adjust an additive for reducing the magnetic
permeability of the backing plate or regulate the backing plate composition. In the

25 sputtering target-backing plate assembly, the inorganic material dispersed in the
metal phase of the backing plate can be an oxide, nitride, carbide, or carbonitride
of at least one element selected from Si, Ti, Ta, Co, Cr, and B or carbon.

[0030] The present invention can provide a sputtering target-backing plate

assembly having a backing plate containing 19 to 40 mol% of Cr, and an oxide,

30 nitride, carbide, or carbonitride of at least one element selected from Si, Ti, Ta, Co,
Cr, and B or carbon in a total amount of 5 to 15 mol%, and the remainder of Co
and inevitable impurities.

In generally, the density of a sintered compact target is increased by using



5 pernmeability of the backing plate is low, plasnma is generated to enable
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sufficiently low, the backing plate nay be of a netal phase only o
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numer i caéxavmlassand it should be easily understood that the present invention is not
limited these numerical values.

30 In the target-backing plate assembly of the present invention, target
erosion progresses in such a form. This erosion profile is merely intended to
facilitate comprehension of the present invention, and the present invention can be
more easily understood by referring to this erosion profile.



20l n the target-backing plate assenbly of the present invention, target
erosion progresses in such a form This erosion profile is nerely intended
to facilitate conprehension of the present invention, and the present
invention can be nore easily understootl by referring to PRTEP8ULSGA1
profile, [0034] The hot-pressing conditions for producing the backing plate
are not limted as long as the backing plate has an appropriate strength.
The [&4fte appl i BRe het-presging ronditens fas pyoddeing taerbagkiagdilate argrr@ilinited a

. . o q
packi ng o7 3D e uEEMly pReE Tt SR act Rt ur B st REGIE 1o

mat er i al ptoalugtibn io$ tind doadednamhatdatid rggel @i a waukinpplaes.eskh Gorstana i s
performed in vacuum 100351The tenperature, pressure, .and holding tinme of

the hot $RE98 HARBIH digy Ypedat Bl Wesete@cbe@itgg RIRtRgS srPsesr HethihdEkicng
: - . . | ma
D8 per f of ged mbare orab Ridiiet @ riaBhaP PG, sidocd Botk, BIcKRR, BRRE it T2

t he hot - potgeresspondindi is iperfermed imeactdra. i nvention of this app: [ ca’:)i Ion, t hat
t he hot - pressi onditions in Exanpl d ar ative Exanpl es_.bel ow are
t ypileap) exan’pl-@ge %@'ﬂ@?ﬁturﬁeﬂ%ﬁ’%ﬁ’@%‘igoﬂiﬁg %oﬂgoé bk Press Inding AL not
limted i 8 € ARl tad i Qr er. i £
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terial target js,0.5 0r less in a.range of roomtenperature to 1000C. The
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mor e) andoRparaliver examalesdielewsse typicalebraseples Lsualloperiornedt, eanst thiat the
sputteri o iﬂngfiﬁis%&rlm&cotth\grétg a high quality can be provided. [0037]
[ Exanpl €S '

[0036] The present invention can further provide a sputtering target-backing plate

15 assembly showing a maximum difference between linear expansion coefficients of
the backing plate and the magnetic material target is 0.5 or less in a range of room
temperature to 1000°C. The target can be prevented from warping by reducing
this difference in linear expansion coefficient. As described above, the sputtering
target-backing plate assembly can have a high average pass through flux (e.g.,

20 50% or more) and therefore, has an excellent effect of allowing more stable
sputtering to provide a product with a high quality can be provided.

[0037]
[Examples]
Examples are now explained. Note that these examples are merely
25 illustrative and do not limit the present invention. Namely, other examples and
modifications within the technical idea of the present invention are included in the
present invention.
(Example 1)
For a powder mixture for magnetic material target, prepared were a Co
30 powder having an average particle diameter of 1 um, a Cr powder having an

average particle diameter of 2 um, a Pt powder having an average particle
diameter of 2 pm, a SiO; powder having an average particle diameter of 1 um, and

a CoO powder having an average particle diameter of 3 um. The raw material



Exanpl es are now expl ai ned. Note that these exanples are nerely
illustrative and do not Iimt the present invention. Nanely, other exanples
and nodifications within the technical idea of the present invention are
included in the present invention. (Exdhple 1) For a powdef/JR2Xt1(58211or
magnetic material target, prepared were a Co 30 powder having an average
particle dianeter of 1 urn, a O powder having an average particle dianeter
of 2 pm peweerspaexsemixesvaing campaedioagy (o7 Cel1ePHiSieL-8C a8 (olih) withsi 02
powder haying an average particle dianmeter of 1 p.m and a Co() powder
havi ng a ’ggerage particle diameter of 3 pin The raw materi al

12P 011/ 0532ddarbesmlefsy web&ckihg gslat simea ebhftl fere a Co powder
Co- ?;%@ 15Pt - 5S02- 8%10% (rnol % Wi%(ﬁqa m xer. ﬂ?%‘gglsepar ately, for a
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the target Was si ant gher than this value. uction
ab goobeicki ng pllze enagneticpecmeability iofi thsr backiag splate oheamwde rwith sa b

, I terjal f t t be. . . oIh duct i
o oces Metdlotantpeds WS nob pr 165 Fadhelld BRYHERBLbLLT iR R pMAR o
appr opr i gggifishh@BigRef BarPdistdueyed. This applies hereinafter. [0041] And

the backing pl at'e produced above was di sposed in a carbon graphite die, and
t he powder m xnwredestiomofradrasking plates rstrict acatrgein pagicia size ©f powders is

B?Cki ng r%taﬁ&es-gg?ﬁ’an%otsﬁpprlﬁ Srri1:5&%ri\:él\'fr3l,e,som‘O grtfapgreqerglaiyrbé/ Peeg™ %eaprggﬁgt%nat ure
15 process is not limited to hot-pressing, and any process that can provide
appropriate strength can be employed. This applies hereinafter.

[0041] And the backing plate produced above was disposed in a carbon graphite
die, and the powder mixture for a magnetic material target was filled on this
backing plate. Then, hot-pressing was performed in vacuum at a temperature of

20 1100°C and a pressure of 30 MPa for a holding time of 90 min. Thus, sintering
and bonding were simuitaneously performed to obtain a bonded laminate
composed of a target and a backing plate shown in Fig. 1.

[0042] The linear expansion coefficients of the target and the backing plate were

measured with a thermomechanical analysis apparatus (TMA-8310E1,

25 manufactured by Rigaku Corp.). The linear expansion coefficients of the target
were 1.4% at 1000°C, 0.9% at 500°C, and 0.4% at 100°C, whereas the linear
expansion coefficients of the backing plate were 1.2% at 1000°C, 0.7% at 500°C,
and 0.3% at 100°C. Therefore, the maximum difference in linear expansion
coefficient was 0.2 in a range of room temperature to 1000°C. Thus, the linear

30 expansion coefficients of the target and the backing plate were notably proximate
each other, and thereby there was absolutely no concern about warping,
detachment, and cracking with the target.

[0043] The bonded laminate composed of the target and the backing plate was



20 1100C and a pressure of 30 MPa for a holding tine of 90 m n. Thus,
sintering and bondi ng were sinultaneously perfornmed to obtain a bonded

| am nate conposed of a target and a backing plate shown in Fig. 1.
100421The |inear expansion coefficient$&of the target an@CTRE20HG3EY pl at e
were neasured with a thernonmechani cal anal ysis apparatus (TMA-8310E1,
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As in Exanple 1,
Co powder

average particle diameter of 2 um a Pt powder
di aneter of 2 um a 5102 powder

i.tm and a CoO powder

for a powder for magnetic materi al
havi ng an average particle dianeter of 1 m a O powder

target,

prepared were a
havi ng an

havi ng an average particle

havi ng an average particle dianmeter of 1
havi ng an average particle dianeter of 3 um and

t hese powders were mi xed at a target ténposition of Co-17Cr-15Pt-58i 02-

8Co0 (Mol %9 with a m xer.

die and was hot-pressed in 10vacuum at a tenperature of 1100C and

[ aw] The powder was placed in a carbon graphite

a

pressure of 30 MPa for a holding time of 90 min. In this case, no backing
pl ate was- used. The—thus—producegd—target—rateral—wasracp-ned—tp—a
di anet er cof 165. 1 [mmsand [a t hi ckhesg of |6.35 mn The aver age |pasg t Hrough
flux (PTE of this $arget| wag 45| 0%)| An|average pass, tthooligh |f bux of| 45. 0%
did not eause el edt¥ £c2 8i [s¢har ge| @5t Bough |i € | diF fleB depgnBi hgd gn t he
sputterigg system “dtﬁd was in a statle that |did|not| al [fow sput|ter| ng.| Tabl e
1 also shows this|result,|[0048]| (Exanple 2) As in anple 1, for a
powder f@r a magngtic matlesi dlg t akggts prepas ed swefr € an«_,Co rEowc@ieer nli_;a\/i ng an
average garticle di aypter|®f |£ un 450 |Sowder |20_| haying| an &ve'a%e
particle dianeter [ofz 2 um& & |RtEpdwet Ehava @'gé&'@@@a@_eé DA |S’CE oR (i [amet er
of 2 um a Si02 pcwr£e’§ hgllﬁvo' Bg Yan | AGEIag 0 1Bt BCPeR dP &ret® O 6f| €18 pyng |and a
Co0 powder having |an &ver[se [gar{8cl|@ di@nejter |8f B p.|B #8d |Ehes@ gowders
were mxed at a t4g i pn af” Cp=17Cr - 15Pt 158i|02- [ 8Cg0 (Dl % with
a mxer. '2.4 [004 or |a backijng plate, qim/|arlly prepdred
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16 anot her word, tub-shape) having an inner dianeter of 153.79 mm The
backing plate material was di sposed in a carbon graphite die, and the raw
mat eri al powder for a target was placed on the backing plate material.
Then, hot-pressing was perforned in vacuum at a tenperature of 1100C and a
pressure of 30 MPa for a holding tiqg of 90 min to obtain a bonded | am nate
conposed of target and backing plate materials. townThis bonded | am nate
was Pt (k@mMpriahye Edarpl®ml ai n a tar get - backi ng plate assenbly, which is

Follows: i ameke i (FEmaRs1 obs d Poyblef Jo€ ndd)ere Jparhia) trBef, ropdrell P 1
(3): 165wkke AMTotguvederesaving Jan dverdgBpartidle ckaeeser(a) 1 16n 48 Cpovadist

thickness (3): 1.75 mm The thicknesses of the thickest portion and the
t hi nnest hpwngiamaveéragecpddicle digmetar of Rarrs, adPupowdet baviwglam sveragend 2, 08

tively. Si the b i late .th t ub- sh , L
TS ol ur oSl AHMEIPRSRuIL Hain RGO SRSV BRRCE HTIRIEHOE o
t t. T - PTE). .af i 54. 0%
bndvas flimnaRed BAIDAGE bR Hh bleheok Banipl] diaficioR SRR 8O0
t hrough fHese p&EWEErsivagere hmixda ab,a $arget eonsitich @asCoy 7RerIMt+BSIO,-Tabl e 1

al so sho hj s sult. (Exanple 3) [0052)For a raw material powder for a
magnet i cgﬁﬁbeh%ﬁ/‘st"gl'#b@tng'xﬂ-epar ed were a Co powder having an average

parthgle dia Lag:an: rd i amet er
o LA 3 Pt panaoakr IR flalka BEATERA PR HRE AR AR bE B T
powder heacungn at avenmpgemtpay bf dl60WT amelt arprefsiepol 36 MR ZXopavwdeldingavi ng an

average particle diameter of 1 um and a Co powder havi ng an average
particl eﬁ@iea‘?feé%m'ﬁf NE’ Biis cape ApO3ekipaialeswae Msed xgbeghuﬁ PERIHRSSH t i on of

Co- 15Cr - - RRYsral Rgs 6595 4% : j I f
backi ng ﬁg%te, sﬁnﬁ-‘:\gr y préﬁ%éﬁﬂ%ﬁé&%g@%gﬁﬁég asg\ﬂg'é%&a%% a0r8i 82
powder . GRésanpovkte avevage passdbratghaflooi@Ididf ithis tafgeCoa@HAE.0%0Si 02

Pk, ), hot- d d j ect t i ni, . a,.backi | at
mrer . AR SRt gaeA RS HuxBi PR Gid i S RecRBRGicTBe B s ur od
wsth a BidugRtiealaifeydeiandifs ok the s}tlﬁeﬁﬂ?@@ﬁéetb&,l%‘;fd['ﬁggﬂi %%at@fthéﬂge

target was Significantly higher than this val t he backi ng
pl at e nadigraiiallawsspittepioged Tahleal aloshovey thishigselltdi e, and the raw materi al

po r.f et was placed on this backing plate material. Then,
hot-%ﬁgégf(%@p\iﬁg@gperfor med in vacuum at a tenperature of 1100C and a

pressure of 30AdRaEkample NOKeH &PowdeE® f6f a Wadhdtic Matiiaitarget haegakd aninate
conposed of target and backing plate materials shown in Fig. 1.
were a Co powder having an average particle diameter of 1 um, a Cr powder
20 having an average particle diameter of 2 um, a Pt powder having an average
particle diameter of 2 um, a SiO, powder having an average particle diameter of
1 um, and a CoO powder having an average particle diameter of 3 um, and
these powders were mixed at a target composition of Co-17Cr-15Pt-5SiO,-
8Co0 (mol%) with a mixer.
25  [0049] Separately, for a backing plate, similarly prepared were a Co powder, a
Cr powder, and a SiO; powder. These powders were mixed at a composition
of Co-25Cr-9Si0, (mol%), hot-pressed and subjected to machining to prepare a
backing plate.
The magnetic permeability of this backing plate measured with a B-H
30 meter (analyzer) was 1.0. The magnetic permeability of the target was
significantly higher than this value.
[0050] The backing plate was machined to have an ashtray-like shape (in



[ 0055] The |inear expansion coefficients of the target were 0. 7% at 1000C,
0. 3% at 500C, and 0.2% at 100C, whereas the |inear expansion coefficients
of the backing plate were 1.0% at 1000C, 0.5% at 500C, and 0.2% at 100C.
Therefore, the maxi mumdifference ifglinear expansion coefficient was 0.3
in a range of roomtenperature to 1000C. Thus, the |inear expansion
coefficients of the target and the backing Iate wer e notably proxinate

each ot h8nothgrdwekhr ByShare)e haMiegaBsoINNes| ‘S’/'aﬁ’t?t%'brﬂfeﬂﬁi”zﬂommvvar-rﬁl%g

det achne : ' t d
con’posedB%?klﬁﬁﬁl%geféﬁtg anl‘é‘h{aﬁ &%Eoéﬁlgﬁp ate wag%ﬁn anggeg %’lg)&l gﬁlatﬁ’he

di anmet er madsridlGrovddemfor 4 hergehwdsnplasedfort tree baclklnggplaieatrmt@wlt iThenwas 2. 05
nm and the thickness of the target portion was 4.38 nmto obtain a

sput t er i RGt-PEAS§EY M@@kpﬁg‘owaeemag@@imnyaf( ﬁhtera@ﬁfawet ( PbA180°6 Fanthzcki ng

I,.t thro h
PP ( PrEyesapreEBF o MR e ¥ ndlolng SR 87 RETRIY o Bekeff b iR eBiRRil g i
(PTF), spumbesedil@fmgep@rsd;bbbleng'b?élb&nétwbls\l\s this result. (0057] (Exanple

for a raw material powder for a nagnetic

:llw)at dPQsal t ar ge?h'spb%de@m@at@ WaggUBBRH B RRA P ahtam/@r@g@et ing e
di amet e\rAB%fte LaEmidy qvhwgeghmw“ Cry dz"’efﬁ&esr%?@ hﬁb eth(=1' Wﬁ 2 urn,

a Pt po having dn average par anet er havi ng
an aver agssgrablyi ol &igli anmteelasofollewpmd|am6t6®2(190\n62r02ﬂmmngi|ametaremge

APt or 15818, 7 SBRRIEEs oot PR EKSEor 1h0-3 BUpQUrkIe G
Co- 15Cr - &3 mﬁRLlarf’thl‘Q&(r%Q%O(3§”P'75%nW tﬂ@tﬂ@l@h‘é&se@%f ﬁlé@%ﬁ&l@‘é@ ot ya for

a backing plate, simlarly prepared were a powde er,
Si 02 powded theﬂaaeemmoe ofghe backing giateawetarpdjsnsteobto bé 4%5 PBAAMDSi 02

noP/ o es nd suly.e d to machi are a_backi ng
bl ate e dE A 128Pe AN EEL TG b8CRRE RIS B ERA Bpse et Vet o
nmeasur edabédltely Boldoﬁeématﬁ@nah Eﬁ@ dedschinéht, aﬁ@c WwithRee rEght. | ity of
the target was_significantly er than this val ue. ély059] The backi ng

gbat e was machTh@@vebagmpesatlﬁr@ugbrfbye(ﬂwTdihcrfgthmasssﬁm Wasdded%dAndi 53, 75

or aphi + 6" cTorey et Ofal ERARARAL AL Ml crelfiel <" RAGR e podiL "

mat eri al thréﬁhtg!m ﬂubtoanw)ewasrtgusaﬁgnesb@mém@ Wasvéssiynpétfomné®MIRiaé ur e of

1100C anglsg sFr)\rosvSsStmsere%th:go MPa for a holding time of 90 mn to
(Example 3)

20 [0052] For a raw material powder for a magnetic material target, prepared were
a Co powder having an average patrticle diameter of 1 um, a Cr powder having
an average particle diameter of 2 um, a Pt powder having an average particle
diameter of 2 um, a Ru powder having an average patrticle diameter of 3 um, a
TiO2 powder having an average particle diameter of 1 um, and a CoO powder

25 having an average particle diameter of 3 um, and these powders were mixed at
a composition of Co-15Cr-18Pt-5Ru-4TiO,-8Co0O (mol%) with a mixer.

[0053] Separately, for a backing plate, similarly prepared were a Co powder, a
Cr powder, and a SiO2 powder. These powders were mixed at a composition
of Co-25Cr-10Si0, (mol%), hot-pressed and subjected to machining to prepare

30 a backing plate material.

The magnetic permeability of this backing plate measured with a B-H
meter (analyzer) was 1.0. The magnetic permeability of the target was
significantly higher than this value.



10obtain a bonded | am nate conposed of target and backing plate materials.
[ 0060] This bonded | am nate was further machined to obtain a target-backing
plate assenbly, which is shown in Fig. 2. The shape and the size of the
assenbly in Fig. 2 are as follows: dianmeter (1): 161.98 mm dianmeter (2):
153.75 nmm dianeter (3): 16518 rrmlthl ckness (1): 4.35 mm thickness (2):
15 6,38 mm and thickness (3): 1.76 mm The thicknesses of the thickest
por tl9w# and t hdnd rthe.rba@kingoplate)macterialmamiﬂmﬁgdginaet eathonegraghitetiel to be

Cub- shapand 1P (e RERRFaRLES el s FiedCf bRl o b RealfBl | ana

cracki ngTHeA rthtt'tS'?I*elaﬁihgQr?ias performedf hﬁvédﬁfn@@?aﬁéﬁ@e?élﬁ%’%ﬂd)@% &fde) of
this assenbly was 52. 2% and was further inproved conpared with that in

Exanpl e Bressum:ef BRAMIpasfer tenholding timexof melnmsobtausam@dedsbmlnetﬂ ng was
SI| [ e Jable 1 0 _sh s_resul t 6] (Conparative
awp?lep%m oseéjof%ge%@ﬁwﬁpggg?a‘@?&paﬂgr@la ?Wﬁvtne'P 8 iowder for a magnetic

mat gidsgl tar gethe Wihéﬁﬂ%ﬁﬁaﬁ‘ﬁbﬁ EoficiOMader theaddr§ét aBre\(e7Ag8t RBODIG] €
di ameter of 1 pm Cr powder having an average particle dianeter of 2 pm

a Pt pomﬂél% Ia&ﬁDﬁtC aanchOs@%tgnMpa?(tJwhered!satheﬂlaeaoéxmar[snn eodfiicieatsdefr havi ng
an avera article dianeter of 3 a Ti 2 powder having an averag
particle gﬂ@f‘%@ riatewerg 14 &t t&ra CchAﬁ%r aﬁéOOnQ;, apd aglg%aQUBQrQl cle

di amet er T (o) f

o150 Tpefaling BEnBRUFLRrERce MR eandiorodhatiehPRaBlodin a i e e

wes pl aceshgenofarcot mﬁperraam’eltbm&bwmndmesmmnéure@msm vesficienst a
tenperature of 1100C and a pressure of 30 MPa for a holding tinme of 90 m n.

In this eathe tajgebaeR| the prakiagvelataiyaie naiably proximatepeaeiuciber; anget

mat er i aI t 6.35 mm
The aver age p}m} ';eﬂr%‘%l?g%bgf)ux ?EPEFE) &Iceﬂ'lﬁl qu;:]\évgfmv\gstd%%éﬁ Qafnd An
aver age mskmghmduﬂfe farget. 0143. 4% di d not cause el ectric discharge, though
it my differ ing on the sputterin tem and was .in state that
di d [9768! allowg'ﬂfgs ﬁieﬂ&\mmaMO%paﬁgeoiﬂaﬁlarg%%n the backing plate Was; can be
4gaer St ORAhiR oM il MBnitBrmlEs1ds.880nf, 'RBUNEINBI0 Triife MU g™

t ar get prepare y a si rrp e production process rocess of producing an

i nt egr at pldte ppetipnhass 2.05mnp s tl'ierbhm}he"ss oktr(d:‘t‘a'Fgetaptd'tlbhwasbq 38anmot be
used for sgterln ara@/mate i al

powder f%r %é’négpﬁ H?adggr%ﬁll b%EF'@Qt pIaEe @ﬁé?'e@)(/vétth@ 80’@805 R0eof ing an
average Wél@lr‘?'p%t@'ﬁﬁ?t@é -28Crh 010, AnfdIoHyP WieHe B@é’élﬂﬁlyaﬁaé‘éé?'fa%g@ré&”' cle

di aneter of owder having an average particle neter of 2 tm
aTi ppﬂﬁﬁefhrhugh fﬂgxa(RTE\)ewfaﬁgbO%ar tSiote thie asseroblyofiad speh aahighlBassSi 2

BSWder hﬁr’étﬂ‘gq\ filk ﬁy'FIE)a%puRgrrirtlgi; (\3v|a% ;%s% terTza?blej‘l Sidws ?é’résrb € were
[0057] (Example 4)
As in Example 3, for a raw material powder for a magnetic material
target, prepared were a Co powder having an average particle diameter of 1
um, a Cr powder having an average particle diameter of 2 um, a Pt powder
25 having an average particle diameter of 2 um, a Ru powder having an average
particle diameter of 3 um, a TiO, powder having an average particle diameter of
1 pm, and a CoO powder having an average particle diameter of 3 um, and
these powders were mixed at a composition of Co-15Cr-18Pt-5Ru-4TiO,-8Co0O
(mol%) with a mixer.
30  [0058] Separately, for a backing plate, similarly prepared were a Co powder, a
Cr powder, and a SiO2 powder. These powders were mixed at a composition
of Co-25Cr-10Si0; (mol%) , hot-pressed and subjected to machining to prepare



m xed at a conposition of Co-16Cr-10Pt-3Ti 02-3Si 02 (noP/o) with a m xer

[ 0064] Separately, for a backing plate, simlarly prepared were a Co
powder, a C powder, and a Ti Q2 powder. These powders were m xed at a
conposition of Co-25Cr-3Ti2 (nmol %, hot-pressed and subjected to machi ni ng
to prepare a 20backing plate materi %é The magnetic perneability of
this backing plate neasured with a B-H neter (analyzer) was 1.0. The
magnet i capackidgilaterpatsiial.ne target was significantly higher than this

oraphi te dio e baet Srdiedtil TPt Pell FBSHRS MALFE i s
backi ng pletére (aB4Igzér}l wadhem. hThep eflg pesnauilitpr sEdhé ntavgetuwasat a

t emper at ur e_ of 118_00 and a pressure og 30 MPa for a holding time of 90 mn
t o obt ai figaifisantebighgrthan Bicvalesed of target and backing plate materials

sho Lh Fig. T | - ' oefifi i : et were

0 8% 1000C e bRGREY @?tds%%%gﬁ'ﬁﬂga I g i ShERE atind dF ibRGO"

expansi odiaoostef iof i 93 ES ohmt he ihaEkampleplat &heeprepardibackibgopiaie dves% at

500C, and. 0, 2% at 100C. Therefore, thﬁ maxi rum di fference . .in |inear

expansi oflisE88¢d il B RADRESIT@PPItE Aig, ARAJBE JArgel RAYISHHERRRIRCED 8N 1HSoC,

Thus, th i eyl f i€ ; g h cki ng

pl ate m?g&k&@?%??gﬁ%@m gq?gé hﬁ\tgﬁﬁ%?s,miﬂl(\é@% erér?'@gtr/fé[dhg{r é,% g/gg'tna tsga utely

no concetem@dratirewirip00eC atetanplessate ofB0 MPaédd anboldirigtimbenftoir mat to

&8067] The bonded | am nate conposed of the target and the backing plate was
chi nedoki@in adendad lamiiate spmpesed o taygehand PRekingiRialgdvatesials he backi ng

pl at ortion ; : i : i was 4, 38

nm t[§06§lbt ain aﬁ@éuﬁﬁﬁd@?'%e{”ggégﬁb% pi a{lgda{gggg%mg?l{aﬁiac%dncg@& tion of

t he backplate @Esaembhaswhich2i8Csddwarin( FigP/ D) ) The lehapsseand| thehside aof theer age

pass through flux (PTF) of 50.0% Since the gss |y, had such hj.gh pass
ot b ouGRSTHTORY( PrEjg. 2 Ate: asi tjowas diustes) &) R0 Fen stamefire@osel t
[0068] (E5878! @) diameter (334*—*‘4 65 ERARP HfcknedsO(1) 24! it Bibieseopger for a
magnetic material target, prepared were a Co powder having an average

garti cl e6di8amm,eandbthickness (8):Ct.7fomnter Thwvihickneases of threthiekast plodiah anet er
of 2 f. tg?wd ?hepahiﬁﬁc\a’\aepgortion of the backing plate were adjusted to be 4.42 mm and

2.03 mm, respectively. Since the backing plate thus was tub-shape, there was

absolutely no concern about warping, detachment, and cracking with the target.
The average pass through flux (PTF) of this assembly was 52.2% and
20 was further improved compared with that in Example 3. Since the pass
through flux (PTF) was thus high, sputtering was easily performed. Table 1
also shows this result.
[0061] (Comparative Example 2)
As in Example 3, for a raw material powder for a magnetic material target,
25 prepared were a Co powder having an average particle diameter of 1 um, a Cr
powder having an average particle diameter of 2 um, a Pt powder having an
average particle diameter of 2 ym, a Ru powder having an average particle
diameter of 3 um, a TiO, powder having an average particle diameter of 1 um, and
a CoO powder having an average particle diameter of 3 um. The powders were
30 mixed at a composition of Co-15Cr-18Pt-5Ru-4TiO,-8Co0O (mol%) with a mixer.
[0062] The powder mixture was placed in a carbon graphite die and was hot-
pressed in vacuum at a temperature of 1100°C and a pressure of 30 MPa for a

holding time of 90 min. In this case, no backing plate was used. The thus



15 having an average particle dianmeter of 2 p.m a Ti Q2 powder having an
average particle dianeter of 1 pm and a Si 02 powder having an average
particle diameter of 1 p.m and these were m xed at a conposition of

Co- 16Cr-10Pt 31102-3Si 02 (nmol % with a mxer. [0069] Separately, for a
backing plate, sinilarly prepared Wre a Co powder, a 20 O powder, and a
Ti 2 powder. These powders were m xed at a conposition of Co-25Cr-3Ti Q2
(mol %, pduped tasael rmateralwpe mashines tewcdinmistey of d6prlepar and aghickness pl at e

mat eri al | &) e measured
wth o BP0 e Ao gs PRoR R ORER TR oh i TSN EL AR 45) OF the

target was si gAhfaverdyd pady tineugh fas of B8 1% didirot ¢dLFE0dIdbigichiisdtiange pl at e
was nmachi ned to have a tub-shape having an inner dianeter of 153.75 nm as

i n Exanpiheugh Itr'm@y;m@wadwmpndhwsauﬁem systeposad wWas i e&ﬁaﬁeﬁh@tr aphi te
dise, andyijhtotlambass &L?%m;réd WaEe grs%dsrﬁﬂvstlg,bt Srgfiki ng plate material. Then,

hot - pr eSSI ng was p i'n vacuum a enperature of 1100C and a
pressure of 30t Mz foer undbrstdodgremneoaipative rExamnples al nared ibritleld al am nat e

osed of t et and backin | at e mate ials. [0071 ]This bonded am nat e
has T ur { RAONEHE AT31EAAL BTG PAPRETEO, B BB RUREA A PSS SSRGS TMIe h | o

shown i Ny i t 1 2 are
25 Tol | ohmdlging ol 168 (G0€) BBE P pass (Rough MGEIPTE) ntnniStby, 2. 715
165. 18 negnndiibekussskfor Sputtari@® nm t hi ckness (2): 6.38 mn and thi ckness

§) 7%( TSg t hi cknesses of the thickest portion and the thinnest
d t[?08?~]( am% cking plate were adjusted to be 4.42 mm and 52. 03 nm

respectively. &g eavw RtatORd @R et £ nidyretivatatéit) t5aap prepdted verea
Co powder having an average particle diameter of 1 um, a Cr powder having an
average particle diameter of 2 um, a Pt powder having an average particle
diameter of 2 pm, a TiO, powder having an average particle diameter of 1 um, and
15 a SiO; powder having an average particle diameter of 1 um, and these were
mixed at a composition of Co-16Cr-10Pt-3TiO,-3Si0; (mol%) with a mixer.
[0064] Separately, for a backing plate, similarly prepared were a Co powder, a
Cr powder, and a TiO, powder. These powders were mixed at a composition
of Co-25Cr-3TiO2 (mol%), hot-pressed and subjected to machining to prepare a
20 backing plate material.

The magnetic permeability of this backing plate measured with a B-H
meter (analyzer) was 1.0. The magnetic permeability of the target was
significantly higher than this value.

[0065] And, the backing plate material was disposed in a carbon graphite die,

25 and the raw material powder for a target was placed on this backing plate material.

Then, hot-pressing was performed in vacuum at a temperature of 1100°C and a

pressure of 30 MPa for a holding time of 90 min to obtain a bonded laminate
composed of target and backing plate materials shown in Fig. 1.

[0066] The linear expansion coefficients of the target were 0.8% at 1000°C,

30 0.3% at 500°C, and 0.2% at 100°C, whereas the linear expansion coefficients of

the backing plate were 1.0% at 1000°C, 0.5% at 500°C, and 0.2% at 100°C.

Therefore, the maximum difference in linear expansion coefficient was 0.2 in a

range of room temperature to 1000°C. Thus, the linear expansion coefficients



absol utely no concern about warping, detachnent, and cracking with the
target. The average pass through flux (PTF) of this assenbly was
50, 5% and was further inproved conpared with that in Exanple 5. Since the
pass through flux (PTF) was thus hl@% sputtering was easily perforned.
Table 1 Oal so shows this result. 72] (Exanple 7) For a raw

mat eri al powder for a magnetic material target, a Co powder having an
aver age pgme dargetiiangethe betkingppiatea werrepmtabby p@ximgteaﬁaalweﬁbgre g ticle

di anet er havin er.a arti Ie di anet er, of 15
1 oo &% el whs. SRS, 85 2 aslf, AURL HRufiB0e Helerm i i,

Cr 203 pomkldgaynmq—]@tar?mer age particle di arret er of 1 pm and t hese powders
were m xed at a conposition of Co-16Cr-3Ti 02-2S02-3Cr203 (nol %) with a
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Cg powde r at a
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machi ni nplate pprteparvas a.0fekn endthat ¥ickmess iofithe target porfibe wagh88irmm
per nmeabi I i té of this backing plate nmeasured with a B-H neter. (analyzer) was

1.0. Thelh&@BkHpid saattﬁ@%.taigegtrb@pkmepkaéﬁ FSECNRY é’ithP‘Pm@aﬁ'E'P? ¢fi Bifer t han

this val 7/ 4)An _ i te t
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mat esdedl(e §,|ﬁ gin Fig. I. 30 [0075] The |inear expansion coefficients of
heqt g%e%( wggjo 7% at 1000C, 0.3% at 500C, and 0.2% at 100C, whereas the

I i near expansi®® indetdmpleeht goro nah\enlrﬂierdalngowtia[ éow\armagneﬂe awate@abC, 0. 7%

t 500C, ., an 3% at, 100C. Ther ef maxi mum ce in linear
gxpanm OWr%%tefp(?;&%rgHtw% a,Cg ;?cHNcg Eavmg an average partlcf alameter ofnl

pm, a Cr powder having an average particle diameter of 2 um, a Pt powder

15 having an average particle diameter of 2 um, a TiO, powder having an average
particle diameter of 1 um, and a SiO, powder having an average patrticle
diameter of 1 uym, and these were mixed at a composition of Co-16Cr-10Pt-
3TiO2-3Si0O, (Mol%) with a mixer.

[0069] Separately, for a backing plate, similarly prepared were a Co powder, a

20 Cr powder, and a TiO; powder. These powders were mixed at a composition
of Co-25Cr-3TiO2 (mol%), hot-pressed and subjected to machining to prepare a
backing plate material.

The magnetic permeability of this backing plate measured with a B-H
meter (analyzer) was 1.0. The magnetic permeability of the target was

25 significantly higher than this value.

[0070] The backing plate was machined to have a tub-shape having an inner
diameter of 153.75 mm as in Example 2. The prepared backing plate was
disposed in a carbon graphite die, and the target powder was placed on this
backing plate material. Then, hot-pressing was performed in vacuum at a

30 temperature of 1100°C and a pressure of 30 MPa for a holding time of 90 min to
obtain a bonded laminate composed of target and backing plate materials.

[0071] This bonded laminate was further machined to obtain a target-backing

plate assembly, which is shown in Fig. 2. The shape and the size of the



range of roomtenperature to 1000C. Thus, the |inear expansion coefficients
of the target and the backing plate were notably proxi mate each ot her, and
t hereby there was absolutely no concern about warping, detachnent, and
cracking with the target. s [0076] The bonded | am nate conposed of the
target and the backing plate was macRilned so that the dianeter was 165. 08
mm the thickness of the backinﬁ plate portion was 2.05 mm and the

t hi cknesassgmblyeint &igge2 er 8k oiellows: dlaieetem e 66ﬂ£8nrrunsplmmetarr(@)
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(PTF) of 6:38. i, aridifckneesagyenié ynmad TEHeCﬂhmfknbsgéb Iﬁt’h% thitkesg poftlomx (PTF),
sputtering was possible: Table 1 shows this result. [0077] (Exanmple 8)

As in Exangihe vhmaestdo%m&ftm\baﬁ@namlateewa@eaﬁwstqdd%b@ﬁ fap ad 1 pm a
G powdes o'&%hfﬁg]@ﬁeg:ogh@ %uR&{ {@C%%ﬁg&gﬁggﬁm?é m%sﬁgg sﬂaéé%e?&%%r havi ng

an average par ter O Vi ng an aver age

gartl cl ealdsfcﬂuwl)eno @bg&.er# ébbutavmlgpmngéfh'thpWMeandleradkgwgmlthlm mQ?ipartl cle
iameter of 1 pm and these powders were nixed at a conpositi 0
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haot - pressed nd S ected to machining to prepare a backing plate material.
THe magn@lﬂ’ ntggor ﬁy of this backing plate nmeasured with a B-H neter
(anghorg E)(a?ﬁb% #) 0. The magnetic perneability of the target was

signifi cant I'y higher than this value. [0079] The backi ng pl ate was nmachi ned
to have a tub- Ewapeawwatajladupowdeetfordaanagrmtlcumalenal @getna o powstenpl e 2.

P e R L
pr eseur cPapels ARz of 28 di%T?M@%@é%f%?@*%%Pﬁftﬁmﬁ&%éﬂ°?am nat e
aenposed1 @im tRSHO} pandebhekinggamb%regema&ﬂclélcﬁam[e&ﬁ&ﬁ]fr hirs apdral€d,Oani nat e
was further machined to obtain a target-backing
powder having an average particle diameter of 1 um, and these powders were
mixed at a composition of Co-16Cr-3TiO2-2Si0,-3Cr,05 (mol%) with a mixer.
[0073] Separately, for a backing plate, similarly prepared were a Co powder, a
Cr powder, and a Ta,Os powder. These powders were mixed at a composition
20 of Co-22Cr-2Ta;0s (mol%), hot-pressed and subjected to machining to prepare
a backing plate material.
The magnetic permeability of this backing plate measured with a B-H
meter (analyzer) was 1.0. The magnetic permeability of the target was
significantly higher than this value.
25 [0074] And, the backing plate material was disposed in a carbon graphite die,
and the raw material powder for a target was placed on this backing plate material.
Then, hot-pressing was performed in vacuum at a temperature of 1100°C and a
pressure of 30 MPa for a holding time of 90 min to obtain a bonded laminate
composed of target and backing plate materials shown in Fig. 1.
30 [0075] The linear expansion coefficients of the target were 0.7% at 1000°C,
0.3% at 500°C, and 0.2% at 100°C, whereas the linear expansion coefficients of
the backing plate were 1.2% at 1000°C, 0.7% at 500°C, and 0.3% at 100°C.

Therefore, the maximum difference in linear expansion coefficient was 0.5 in a



23 plate assenbly, which is shown in Fig. 2. The shape and the size of the
assenbly in Fig, 2 are as follows: dianeter (1): 161.98 nm dianeter (2):
153.75 mm dianmeter (3): 165.18 mm thickness (1): 4.35 mm thickness (2):
6.38 mm and thickness (3): 1.76 mm The thicknesses of the thickest
portion and the thinnest portion of ?26 backi ng plate were adjusted to be
4.42 mmand 2.03 nm respectively. Sifice the backing plate thus was

t ub- shapggngenhefr @mieraberatuneetw1®m°€oncﬁrus d lineawmexpangjordeoeffibiedtst , and
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was eaS|Iya¢§erformad Table 1 also shows this result. [0081] (Exarrple 9)
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was [prrif(Bxaegblé 8) vacuum at a tenperature of 1100C and a pressure of 30 MPa
for a holding §ine_of 9 0 obtain a bonded | am nat.e c ed of target
and backi ng pIé?én FReER %Igl asq%%qudﬁr paying;an Qﬁerﬁgﬁﬁﬁr&‘ﬁlﬁ quﬁsgﬁ Axbansi on
coeffi ci @ﬁ r AR 0 a % at
100C, \/\h@?‘tea%seﬁ’ |éﬁggérgﬁﬁe%<\é§nﬁegﬁgc%ﬁh%% ent g@gi?%gnﬁgagﬁonzgﬁ%fvgtﬁ wer e
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difference in |inear expansion coefficient was 0.3 in a
particle diameter of 1 um, and a Cr,O3; powder having an average particle

diameter of 1 um, and these powders were mixed at a composition of Co-16Cr-
3TiO2-2Si02-3Cr,03 (Mol%) with a mixer to prepare a raw material powder for a
magnetic material target.

20 [0078] Separately, for a backing plate, similarly prepared were a Co powder, a
Cr powder, and a Ta;Os powder: they were mixed at a composition of Co-22Cr-
2Ta;05 (mol%) , hot-pressed and subjected to machining to prepare a backing
plate material.

The magnetic permeability of this backing plate measured with a B-H

25 meter (analyzer) was 1.0. The magnetic permeability of the target was
significantly higher than this value.

[0079] The backing plate was machined to have a tub-shape having an inner
diameter of 163.75 mm as in Example 2. The prepared backing plate was
disposed in a carbon graphite die, and the target powder was placed on this

30 backing plate material. Then, hot-pressing was performed in vacuum at a
temperature of 1100°C and a pressure of 30 MPa for a holding time of 90 min to
obtain a bonded laminate composed of target and backing plate materials.

[0080] This bonded laminate was further machined to obtain a target-backing



24 range of roomtenperature to 1000C. Thus, the |inear expansion
coefficients of the target and the backing plate were notably proxinate
each other, and thereby there was absolutely no concern about war ping,
detachnment, and cracking with the target, [0 035] The bonded | am nate
conposed of the target and the backi pl ate was machi ned so that the

di ameter was 165.08 mm the thickness of the backing plate portion was 2.05
mm and Plaée tasiserids swbicht iseshawgein pigr t2.onTh@shapgganenthe wige afnthe
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and thereby sputtering was possible. Table 1 shows this result. [0086]
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1 }tm and these were nmixed at a conposition of Fe-41Pt-98i no with a
m-ier. [ BORYISHHRP SPBFGTN ARRUINVAHRENG: Hst%%m%]t, ANEErRHMEYIh Znerarg@inder, and
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t han t hi gis¥alhegs thR0@BLthe backing plate was nachined to have a tub-shape

havi ng an inner dianeter of 153.75 nmas in Exanple 2. The prepared backing
pl ati@siidExampi8kd in a carbon graphite die, and the target powder was
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|to: gfeoaaiﬂgrre{fg?ggér ﬁgﬁhbaérﬂa@eﬁ@@%iblérﬂiaﬁl@%ﬁm%ﬁ% o pdeé‘Ptha%ﬁ@ backi ng
15 an average particle diameter of 2 um, and a SiO, powder having an average
particle diameter of 1 um and were mixed at a composition of Fe-41Pt-9SiO,
(mol%) with a mixer.
[0082] Separately, for a backing plate, a Co powder, a Cr powder, and a SiO,
powder were similarly prepared. These powders were mixed at a composition
20 of Co-25Cr-9Si0O, (mol%), hot-pressed and subjected to machining to prepare a
backing plate material.
The magnetic permeability of this backing plate measured with a B-H
meter (analyzer) was 1.0. The magnetic permeability of the target was
significantly higher than this value.
25 [0083] And, the backing plate material was disposed in a carbon graphite die,
and the raw material powder for a target was placed on this backing plate material.
Then, hot-pressing was performed in vacuum at a temperature of 1100°C and a
pressure of 30 MPa for a holding time of 90 min to obtain a bonded laminate
composed of target and backing plate materials shown in Fig. 1.
30 [0084] The linear expansion coefficients of the target were 0.7% at 1000°C,
0.3% at 500°C, and 0.2% at 100°C, whereas the linear expansion coefficients of
the backing plate were 1.0% at 1000°C, 0.5% at 500°C, and 0.2% at 100°C.

Therefore, the maximum difference in linear expansion coefficient was 0.3 in a



[0089] This bonded | am nate was further machined to obtain a target-backing
pl ate assenbly, which is shown in Fig. 2. The shape and the size of the
assenbly in Fig. 2 are as follows: dianeter (1): 161.98 nm dianeter (2):
25 153,75 mm diameter (3): 165.18 nm thickness (1): 4.35 mm thickness
(2): 6.38 mm and thickness (3): 1.76 mm The thicknesses of the thickest
portion and the thinnest portion of Z4he backing plate were adjusted to be
4. 42 mm ange2ofodomtempsiadots toelQ00°SI. nckhushéhd tinkamexgansion coefficieats

crack ool g R B3k el R Tae SR B B o™
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Exanpl e 9. Thus, the pass throug i d not “decrease, and thereby
sput t er i orpcking witlks the/tasgetf or ned. Table 1 al so shows this result. i0

CAl 0090] Th i i i
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flux (e. gached o6 thar e Blanister WadY65.08 ihe mésmi&khbsbmfdhémaﬁikn@ a
target raw materi al powder on a backing plate and sintering them The

present PRVRROTON waeRdDmen hard the ickaeseof the tasget partian was 4g8mome st abl e
P e BOgb R oSS etk AL S5 Bl O comaeioh o B cees
and shor backingpla®c wgs 0p-RPECI-08I0ANGhon))ef fet agéerdBlyr Y@M RGemmger obl em
G et A S ags Frix (P TE) of 65,2502 Tils GhE Seas theough flux (PTF) did not
decrease, and thereby sputtering was possible. Table 1 shows this result.
[0ose] (Example 10)

As in Example 9, for a raw material powder for a magnetic material
target, prepared were a Fe powder having an average particle diameter of 3

15 um, a Pt powder having an average particle diameter of 2 um, and a SiO,
powder having an average particle diameter of 1 um, and these were mixed at a
composition of Fe-41Pt-9Si0; (mol%) with a mixer.

[0087] Separately, for a backing plate, a Co powder, a Cr powder, and a SiO,
powder were similarly prepared. These powders were mixed at a composition

20 of Co-25Cr-9Si0O2 (mol%) , hot-pressed and subjected to machining to prepare
a backing plate material.

The magnetic permeability of this backing plate measured with a B-H
meter (analyzer) was 1.0. - The magnetic permeability of the target was
significantly higher than this value.

25 [0088] The backing plate was machined to have a tub-shape having an inner
diameter of 153.75 mm as in Example 2. The prepared backing plate was
disposed in a carbon graphite die, and the target powder was placed on this
backing plate material. Then, hot-pressing was performed in vacuum at a
temperature of 1100°C and a pressure of 30 MPa for a holding time of 90 min to

30 obtain a bonded laminate composed of target and backing plate materials.

[0089] This bonded laminate was further machined to obtain a target-backing
plate assembly, which is shown in Fig. 2. The shape and the size of the
assembly in Fig. 2 are as follows: diameter (1): 161.98 mm, diameter (2):



sputtering is obtained, unlike bonding using a brazing material such as In,
[ 0091] Furthernore, the present invention allows use of a backing plate
having a thin portion to be deeply eroded and a thick portion to be
shallowy eroded, thereby allows a reduction in thickness of an expensive
target, and can provide a sputtering_target-backing plate assenbly at a
reduced cost and with an inproved pa t hrough flux (PTF). In addition, an

ef fect cAh3H& owh.adiaeieter (3)ed®Si Hy mme thigkness: €h)i 413 oyn, Jodkgw@sed(@Ni th t hat
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significantly TUbefaverage pasa@meUghrfhb(eQHTeH\zhdfath@eassemﬁIV \ﬂisAIQrVEJ%\JAaHndA
ttering target-packin | at e assenbl ere a raw_nateria owder
oF opar canas Bthas Ravevad ERmBstad srioiNal I caamriongs arinss. dhBrbEss ng
t toi b el i a; t It N i and,, i woressed,
hereby Dupioh Mot ETFY! id HRA PRErodsl dhdnKIcHy RpBtBnARIwas BatiNP! Do ot
t he magnpeifermed.er Tatlle tlaalgeshpoadbis.resalt. The sputtering target - backi ng

Fil ate assenbly according to Gaim1, wherein the magnetic material target
il of a material where at |east one toi norgani c material selected from

carbon, oxides, nitrides, qROVUSERIALALPEREARNITYI des is finely dispersed
in a netal phase. 3. The sputtering target-backing plate assenbly

according to aiml or 2, wherein the magnetic material target conprises
18 TRAH " o8 BhoRlh B BB ik B elnfloa, MO BERETRAES” o ©
assenbl yagsambl}i havihg &g dveragd, padietrebiigh FRixTealget 50% et o) Byar get
conprises 18 nol % or less of Cr and/or 45 nmol % or |ess of Pt, and the
rlénmi ndePrasiicing Higcasseakly QiyIispaghig priaet raw mategal ppwdeipon edraaiing
target - baekd NAPERIE RS ! Y TRECHIARY ihiritoft! Refefore has an excellent
effect of allowing more stable sputtering to provide a product with a high quality.
Further, simultaneous sintering and bonding enables a fewer
manufacturing process and shorten manufacturing period, and an effect of
20 preventing a problem of detachment caused by an increase in temperature in
sputtering is obtained, unlike bonding using a brazing material such as In.
[0091] Furthermore, the present invention allows use of a backing plate having
a thin portion to be deeply eroded and a thick portion to be shallowly eroded,
thereby allows a reduction in thickness of an expensive target, and can provide
25 a sputtering target-backing plate assembly at a reduced cost and with an
improved pass through flux (PTF). In addition, an effect can be obtained of
reducing the raw material cost compared with that of an integrated target by
using a material not containing Pt for the portion not to be eroded.
[0092] As described above, the present invention is capable of providing a
30 technology that can provide a magnetic material sputtering target-backing plate
assembly inexpensively and stably by simultaneously performing sintering of a
raw material powder for a sputtering target prepared so as to have a desired
composition and bonding of the target to a backing plate, and the assembly is



wherein the magnetic material target further conprises at | east one el enent
20sel ected fromRu, Ti, Ta, Si, B, and Cin a total anmount of 12 nol % or

|l ess. 6. The sputtering target-backing plate assenbly according to Claim4
or 5, wherein the magnetic nmaterial target further conprises an oxide,
nitride, carbide, or carbonitride of at | east one el ement selected fromsS
Ti, Ta, Co, C, and B or carbon in a total amount of 5 to 15 nol% 7. The
sput t er i thgrefargsignificaktiygspfuline aswgnbtiy matedaldargptt o any one of Claims 1
to 6, wherein the backing plate has a | ower magnetic perneability than that
of the target. 8. The sputtering target-backing plate assenbly
according to any one of Clains 1 to 7, wherein the backing plate is of a
non- magneti ¢ material having a 30nmagnetic perneability of 1.0 or less, 9.
The sputtering target-backing plate assenbly according to any one of C ains
1 to 8 wherein the backing plate is of a netal phase only or a nonmagnetic
subst ance where at | east one inorganic material selected from carbon, 28
oxi des, nitrides, carbides. and carbonitrides is finely dispersed in the
nmet al phase. 10. The sputtering target-backing plate assenbly according to
Claim9, wherein the netal phase of the backing plate conprises Co and at

| east one el enent selected fromCr, Ti, Ta, Si, B, and C 11. The
sputtering target-backing plate assenbly according to Claim9 or 101
wherein the inorganic material dispersed in the nmetal phase of the backing
plate is an oxide, nitride, carbide, or carbonitride of at |east one

el ement selected fromSi, Ti, Ta, Co, C, and B or carbon. 1012. The
sputtering target-backing plate assenbly according to any one of Clains 1
to 11, wherein the backing plate conprises 19 to 40 nol % of Cr, and an
oxide, nitride, carbide, or carbonitride of at |east one el enent selected
fromSi, Ti, Ta, Co, C, and B or carbon in a total anmount of 5 to 15 nol %
and the remai nder of Co and inevitable inpurities.



1513. The sputtering target-backing plate assenbly according to any one of
Clains 1 to 12, wherein a maxi mum di fference between |inear expansion
coefficients of the backing plate and the magnetic material target is 0.5
or less in a range of roomtenperature to 1000C. 14. The sputtering
target-backing plate assenbly accordiyng to any one of 20Clains 1 to 13,
wherein the backing plate is produced using scrap or waste of the
sputtering target as a raw materi alCLAIMS A net hod of producing a
sputtering target-backing plate assenbly according to any one of Clains 1
to 14, the method conprising filling a die with a raw materi al powder

preparedi{so asAt gplidrthg téﬁg{(&}fﬁickir@n pYted aBBEMBlY GBI dhwS PrAtbRAI NY
target, together with a backing plate; and perform ng hot pressing to
si nter tReWHRHREPREEGSP &S t9l haver gsompsation efral magnetic eatesiabeputtasinghe
backing plralEsHiel s S“@B%ohLHer with a backing plate and is hot-pressed, thereby
being bonded to the backing plate simultaneously with sintering of the magnetic
material target powder.
2. The sputtering target-backing plate assembly according to Claim 1,
wherein the magnetic material target is of a material where at least one

10 inorganic material selected from carbon, oxides, nitrides, carbides, and
carbonitrides is finely dispersed in a metal phase.

3. The sputtering target-backing plate assembly according to Claim 1 or 2,
wherein the magnetic material target comprises 18 mol% or less of Cr and/or 25
mol% or less of Pt, and the remainder of Co and inevitable impurities.

15 4. The sputtering target-backing plate assembly according to Claim 1 or 2,
wherein the magnetic material target comprises 18 mol% or less of Cr and/or 45
mol% or less of Pt, and the remainder of Fe and inevitable impurities.

S The sputtering target-backing plate assembly according to Claim 4,
wherein the magnetic material target further comprises at least one element

20 selected from Ru, Ti, Ta, Si, B, and C in a total amount of 12 mol% or less.

6. The sputtering target-backing plate assembly according to Claim 4 or 5,
wherein the magnetic material target further comprises an oxide, nitride,
carbide, or carbonitride of at least one element selected from Si, Ti, Ta, Co, Cr,
and B or carbon in a total amount of 5 to 15 mol%.

25 7. The sputtering target-backing plate assembly according to any one of
Claims 1 to 6, wherein the backing plate has a lower magnetic permeability than
that of the target.

8. The sputtering target-backing plate assembly according to any one of
Claims 1 to 7, wherein the backing plate is of a non-magnetic material having a

30 magnetic permeability of 1.0 or less.

9. The sputtering target-backing plate assembly according to any one of
Claims 1 to 8, wherein the backing plate is of a metal phase only or a non-
magnetic substance where at least one inorganic material selected from carbon,
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oxides, nitrides, carbides, and carbonitrides is finely dispersed in the metal
phase.
10. The sputtering target-backing plate assembly according to Claim 9,
wherein the metal phase of the backing plate comprises Co and at least one
element selected from Cr, Ti, Ta, Si, B, and C.
11. The sputtering target-backing plate assembly according to Claim 9 or
10, wherein the inorganic material dispersed in the metal phase of the backing
plate is an oxide, nitride, carbide, or carbonitride of at least one element
selected from Si, Ti, Ta, Co, Cr, and B or carbon.
12. The sputtering target-backing plate assembly according to any one of
Claims 1 to 11, wherein the backing plate comprises 19 to 40 mol% of Cr, and
an oxide, nitride, carbide, or carbonitride of at least one element selected from
Si, Ti, Ta, Co, Cr, and B or carbon in a total amount of 5 to 15 mol%, and the
remainder of Co and inevitable impurities.
13. The sputtering target-backing plate assembly according to any one of
Claims 1 to 12, wherein a maximum difference between linear expansion
coefficients of the backing plate and the magnetic material target is 0.5 or less
in a range of room temperature to 1000°C.
14. The sputtering target-backing plate assembly according to any one of
Claims 1 to 13, wherein the backing plate is produced using scrap or waste of
the sputtering target as a raw material.
15. A method of producing a sputtering target-backing plate assembly
according to any one of Claims 1 to 14, the method comprising filling a die with
a raw material powder prepared so as to have a composition of a magnetic
material sputtering target, together with a backing plate; and performing hot-
pressing to sinter the magnetic material target powder and bond the target to
the backing plate at the same time.



