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15 BACKGROUND ART

[0002] In recent years, a magnesium (Mg) sputtering target is required for use in
MRAM. A target is usually bonded to a backing plate and subject to
high-power sputtering in order to improve the production efficiency, but the

20 problems resulting from such high-power sputtering are the strength and
cooling power of the backing plate itself, and the bonding strength between the
backing plate and the target.

[0003] As a conventional technology, some ingenuities have been proposed for
improving the bonding strength between the target and the backing plate. To

25 introduce these proposals, for instance, there is a technology in which Ag or Ag
alloy is used as the insert material upon bonding a target material of Al or Al
alloy to a backing plate, these materials are loaded, and subsequently
solid-phase diffusion is performed thereto (refer to Patent Document 1).

Moreover, there is a technology in that convexoconcave is concentrically

30 formed on the bonding surface of the sputtering target and the backing plate,
and they are bonded via HIP, hot press, or solid-phase diffusion bonding in an
interdigitated state (refer to Patent Document 2).

Moreover, there is a technology of performing solid-phase diffusion
bonding via an insert material having a lower melting point than the target when

35 bonding a target material having a melting point of 1000°C or higher to a



backing plate (refer to Patent Docunment 3). [0004] Moreover, there is a

met hod of interposing fine copper powger between the spus¢gipgbenget and
t he backing plate, and bonding themat a | ow tenperature (refer to Patent
Docunent 4). Moreover, there is a technol ogy of bonding the sputtering
target to the backing plate, via an Al or Al-alloy spacer, based on

expl osi on beckingplate h1©flerth)Plalem Qoameenttd). Pat ent Docunent 5). Moreover,
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H6- 172993 which the surface area is mcreased by providing convexoconcave to the
cooling surface of the backing plate (refer to Patent Document 6).

10 [0005] In these Patent Documents, the bonding method has been devised in
order to increase the bonding strength between the sputtering target and the
backing plate, but there is hardly any reference to the bonding strength
resulting from the materials that are used as the backing plate and the target.
In particular, there is no disclosure whatsoever regarding problems in the case

15 of preparing a target from magnesium, and the means for solving such
problems.

[Prior Art Documents]
[0006] [Patent Document 1] Japanese Laid-Open Patent Publication No. H6-172993
[Patent Document 2] Japanese Patent No. 4017198

20 [Patent Document 3] Japanese Laid-Open Patent Publication No. H6-108246
[Patent Document 4] Japanese Laid-Open Patent Publication No. S55-152109
[Patent Document 5] Japanese Laid-Open Patent Publication No. H4-131374
[Patent Document 6] Japanese Laid-Open Patent Publication No. H6-25839

25 DISCLOSURE OF INVENTION

[Technical Problem]
[0007] An object of the present invention is to provide a sputtering target-backing
plate assembly that is used when magnesium (Mg) is the sputtering target
30 material, and to resolve problems inherent in magnesium (Mg) and problems
related to the selection of a backing plate to be compatible with magnesium by
improving the bonding strength between the target and the backing plate in
order to improve the sputtering efficiency.
[Technical Solution]
35  [0008] In order to achieve the foregoing object, the present invention provides the



[ Pat ent Docunent 1] [ Patent Docunent 2] Japanese Patent No. 4017198 20
[ Patent Docunent 3] Japanese Lai d-Open Patent Publicati opcPNopooh9od/38246
[ Patent Docunent 4] Japanese Lai d- Open Patent Publication No. S55-152109

following.

1) A sputtering target-backing plate assembly obtained by bonding a target
material of Mg to a backing plate of Cu-Cr alloy, wherein the target material and
the backing plate are bonded via a layer of Ni or an alloy comprising Ni as a

5 main component at the interface therebetween;

2) The sputtering target-backing plate assembly according to 1) above,
wherein the tensile strength of the bonded interface of the target-backing plate
assembly is 3 kgf/mm? or more;

3) The sputtering target-backing plate assembly according to 1) or 2) above,

10 wherein the layer of Ni or an alloy comprising Ni as a main component is a layer
that is formed by performing vapor deposition to Ni or an alloy comprising Ni as
a main component;

4) The sputtering target-backing plate assembly according to any one of 1) to
3) above, wherein the layer of Ni or an alloy comprising Ni as a main

15 component is formed on a surface of the target material of Mg which comes into
contact with the backing plate;

5)  The sputtering target-backing plate assembly according to any one of 1) to
4) above, wherein the layer of Ni or an alloy comprising Ni as a main
component has a thickness of 50 nm or more and 1 ym or less.

20 [0009] B) The sputtering target-backing plate assembly according to any one of 1) to
4) above, wherein the layer of Ni or an alloy comprising Ni as a main
component has a thickness of 100 nm or more and 0.5 ym or less;

7)  The sputtering target-backing plate assembly according to any one of 1) to
6) above, wherein the amount of Ni, which exists at the interface between the

25 target material and the backing plate, per unit area is 4.5 x 10 g/ecm? or more
and 8.9 x 10 g/cm? or less;

8) The sputtering target-backing plate assembly according to any one of 1) to
6) above, wherein the amount of Ni, which exists at the interface between the
target material and the backing plate, per unit area is 8.9 x 10 g/em? or more

30 and 4.5 x 10 g/cm? or less;

9) The sputtering target-backing plate assembly according to any one of 1) to
8) above, wherein the surface of the backing plate of Cu-Cr alloy is a face that
was preliminarily subject to crude processing with a lathe before being bonded:;
10) The sputtering target-backing plate assembly according to any one of 1) to
35 9) above, wherein high-purity Mg of 5N or higher is used as the target material
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PCT/ P2010/ Gdesets the target material an acking plate are
5 layer of Ni or an alloy comprising Ni as a main component at the interface
therebetween,;

12) The method of producing a sputtering target-backing plate assembly
according to 11) above, wherein the tensile strength of the bonded interface of
the target-backing plate assembly is 3 kgf/mm2 or more;

10 13) The method of producing a sputtering target-backing plate assembly
according to 11) or 12) above, wherein the layer of Ni or an alloy comprising Ni
as a main component is formed by performing vapor deposition to Ni or an alloy
comprising Ni as a main component;

14) The method of producing a sputtering target-backing plate assembly

15 according to any one of 11) to 13) above, wherein the layer of Ni or an alloy
comprising Ni as a main component is formed on a surface of the target
material of Mg which comes into contact with the backing plate;

15) The method of producing a sputtering target-backing plate assembly
according to any one of 11) to 14) above, wherein the layer of Ni or an alloy

20 comprising Ni as a main component is formed to have a thickness of 50 nm or
more and 1 um or less;

[0011] 16) The method of producing a sputtering target-backing plate assembly
according to any one of 11) to 14) above, wherein the layer of Ni or an alloy
comprising Ni as a main component is formed to have a thickness of 100 nm or

25 more and 0.5 ym or less;

17) The method of producing a sputtering target-backing plate assembly
according to any one of 11) to 16) above, wherein the deposition amount of the
layer of Ni or an alloy comprising Ni as a main component is within the range
that the amount of Ni, which exists at the interface between the target material

30 and the backing plate, per unit area becomes 4.5 x 10°° g/cm? or more and 8.9
x 107 glcm? or less;

18) The method of producing a sputtering target-backing plate assembly
according to any one of 11) to 16) above, wherein the deposition amount of the
layer of Ni or an alloy comprising Ni as a main component is within the range

35 that the amount of Ni, which exists at the interface between the target material



follow ng. 1)A sputtering target-backing plate assenbly obtai ned by bondi ng
a target material of My to a backing plate of Cu-Cr all oygrWhRHEhE EE
target material and the backing plate are bonded via a layer of N or an
all oy conprising Ni as a nmain conponent at the interface therebetween;

2) The sputtering target-backing plate assenbly according to 1) above,
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to 4) abové‘,'gr\‘/ﬁ{g?é‘?‘ﬁgﬁ%t ?3@ ?gfatﬂlaloc?fﬁ\ag. all oy conpri gi ng Ni yas a mai n)
ggnponent has a thickness of 100 nmor nore and 0.5 pmor |ess; 7)The
sputtering target-backing plate assenbly according to any one of 1) to

6) above, wherein the amounEF6ERN S %ﬁ\ﬁE@)—ﬁ@Ns at the interface between
the 25target material and the backing plate, per unit area is 4.5 x 10-5
g/cn2 or nore and 8.9 k 10-4 g/cnR or |ess; 8)The sputteri ngbtarget-backi ng
pl at go@EgEenbl y Vilbeopdéparing aapytterisg dérgef-biacking plate assembly by bonding a

target material of Mg to a backing plate of Cu-Cr alloy, in the present invention,
15 the target material is bonded to the backing plate via a layer of Ni or an alloy
comprising Ni as a main component at the interface therebetween. The
present invention thereby yields superior effects to increase the bonding
strength, enable high-power sputtering, and improve the production efficiency.

20 BRIEF DESCRIPTION OF DRAWINGS

[0013] [Fig. 1 This is an explanatory diagram of the test piece structure of
Comparative Example 1 in which the Mg target is directly bonded to the backing
plate composed of Cu-Cr alloy.

25 [Fig. 2] This is a diagram showing the ultrasonic inspection results of the
bonded interface between the Mg target and the backing plate in Comparative
Example 1.
[Fig. 3] This is a diagram showing a state where peeling has occurred after
processing the assembly of Comparative Example 1 in which the Mg target was
30 bonded to the backing plate.
[Fig. 4] This is an explanatory diagram of the test piece structure of
Comparative Example 3 in which the backing plate composed of Cu-Cr alloy
and the Mg target are bonded by interposing Al and Ni therebetween.
[Fig. 5] This is a diagram showing the ultrasonic inspection results of the
35 bonded interface between the Mg target and the backing plate in Comparative



6) above, wherein the amount of N, which exists at the interface between
the target material and the backing gate, per unit areapds o ds70s 5
gicn2 or nore 30and 4.5 x 10-4 g/cn® or less; 9)The sputtering
target-backing plate assenbly according to any one of 1) to 8) above,
wherein the surface of the backing plate of Cu-Cr alloy is a face that was
prelim nar iElx;anmijSect to crude processing with a | athe before being bonded,
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sputtered due to the impact of Ar ions on the target, and the substrate is coated
with the sputtered material; or a coating method based on so-called
25 self-sputtering in which the atoms sputtered from the target are ionized and
sputtering is further performed.

In many cases, a sputtering target is bonded to a backing plate, and the
sputtering device is configured to prevent the abnormal temperature increase of
the target and enable stable sputtering as a result of cooling the backing plate.

30  [0015] In this kind of sputtering device, there is tendency of increasing the
sputtering power in order to improve the production efficiency and enable
high-speed sputtering. It is hardly ever the case that the backing plate and the
sputtering target are made from the same material. Normally, a material with
good thermal conductivity and a certain level of strength is used as a backing

35 plate material.
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the test piecelsordettorreselve the foregoing problems, measures may be considered
for increasing the strength of the backing plate or changing the material thereof

15 to alleviate the thermal stress. However, there is the problem of compatibility
with Mg as the target material, and no appropriate solution has been
discovered to date.

[0017] The sputtering target-backing plate assembly of the present invention is a
sputtering target-backing plate assembly obtained by bonding a target material

20 of Mg to a backing plate of Cu-Cr alloy, and the target material and the backing
plate are bonded via a layer of Ni or an alloy comprising Ni as a main
component at the interface therebetween. As the Cu-Cr alloy used for the
backing plate, an alloy containing 0.7 to 1.2 wt% of Cr is used. This Cu-Cr
alloy is a material with high strength and good thermal conductivity.

25  [0018] The Examples and Comparative Examples are described below. It is
explained in these that Ni or an alloy comprising Ni as a main component that is
used upon bonding Mg to Cu-Cr alloy yields a superior effect of being able to
increase the tensile strength, and prevent the peeling during processing the
assembly in which the target and the backing plate are bonded, as well as

30 during the sputtering thereof.

It can be understood that this is an effect that is unique to a case where
the target material is Mg and the backing plate is Cu-Cr alloy. With this Ni
layer or alloy layer comprising Ni as a main component, no defects will arise
between the target and the backing plate. This is necessary in order to

35 increase the bonding strength.



Conparative Exanple 3 in which the backing plate conposed of Cu-Cr all oy

and the My target are bonded by intergposing Al and N thesehebweedvazd Fi g.
5] This is a diagram showi ng the ultrasonic inspection results of the bonded

interface between the My target and the backing plate in Conparative

PCT/ JP20101067378 Exanple 3. [Fig. 6] This is an explanatory di agram of the
test pi ecg st r Withithds sputtrengterget-backing ¢iate adserdpvrihgdposia siendhaf was
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is preferably formed on a surface of the target material of Mg which comes into
contact with the backing plate so that it is uniformly and accurately coated on

15 the target. Nevertheless, it is also possible to coat such layer on the backing
plate or on both the target material and the backing plate.

[0020} Desirably, the layer of Ni or an alloy comprising Ni as a main component
has a thickness of 50 nm or more and 1 um or less. This was confirmed based
on numerous experiments, but copious coating may hinder the transfer of heat

20 to the backing plate, and therefore is undesirable from the perspective of
production efficiency. Moreover, if the thickness is small, sufficient bonding
strength cannot be obtained. It is particularly desirable that the layer of Ni or
an alloy comprising Ni as a main component has a thickness of 100 nm or more
and 0.5 ym or less.

25  [0021] Upon forming the layer of Ni or an alloy comprising Ni as a main
component, it is desirable that the amount of Ni, which exists at the interface
between the target material and the backing plate, per unit area is 4.5 x 107
g/lcm? or more and 8.9 x 10 g/cm? or less. It is more desirable that the
amount of Ni, which exists at the interface between the target material and the

30 backing plate, per unit area is 8.9 x 10°° g/cm? or more and 4.5 x 10 g/cm? or
less. Even when using the alloy comprising Ni as a main component for the
intervening layer, the Ni content is preferably within the foregoing numerical
range.

[0022] In this invention, the surface of the backing plate of Cu-Cr alloy can be

35 preliminarily subject to crude processing with a lathe before being bonded in



25sel f-sputtering in which the atons sputtered fromthe target are ionized
and sputtering is further perforned. g I n many cases,p@r;§dideahng
target is bonded to a backing plate, and the sputtering device is
configured to prevent the abnormal tenperature increase of the target and
enabl e stable sputtering as a result of cooling the backing plate. 30
[0015] In ohiesr ko nfdriber sipotetasei tie devidow  stieagdh.i sin dhisesege othe mydasi ng

h i i der ; . ; e 4
enabl o hi gR st pith s 1 (eTBL8F B Odu8 eEe Blafeds RERESHRLL: g
plate and triner&PES, tRr megstiaig e airtadeadeighness RacoftherathetmocedsedNacenl |y,

a material with good thermal conductivity and ertain level of strength
is used asdaleN8LRY REPCESHING: €rveR @f‘?‘?ﬁs.s'nﬁg’d‘ﬁﬂ] Pgﬁ 6"y Ppgassessedy, ibﬁi tion,

t he backin i i ing device so as to absorb, via
grﬁé{t%dﬂgﬂﬁhgg rlrrLc{I‘uc‘ié‘ﬁ\e%E%ér%._ 9

t he backin ate, _ shock that is inflicted on the target.
Nevert hel ess, tMeeevées exeniifthe fosegaiag Nidaygsiiagubsbiutedywith ammallqyc(allay

problemis the. Id h i e i f faer j I
expansi on 89“?%@%&98@% cg{mof%?@c@?’%ﬁ%’ﬁgpglbb[%‘0%%%?@o%ﬁ?éﬁtgr§ get is
subj ect tosinitsi essindant be asgestethevEaneanipie| this simapealsihee apuliogri ng
is perfornmed at_ high power, it causes a nmenon.such that: \the
uniformty CBEH%W@@QQQE?M?EHC%B%\%@ 8?8&%28{3%&4%%?'8?%(9{ ‘occurred by
the thermal stngsscemhjcdis £34ides materut beMaeiatdarrasded esl bdua hih-pindty
Sputtering, nai nlé?lgrbel ng concentrated in the depr esse?p{)?ortl on; or ahnor nal
e

particles Wgpfh highat, etndhiisatscorigNai fon aﬂrﬁssgmbéy 8 BRUIGr PRI and
in an ext rg)moé:gﬁgihé Bgcgﬁpgﬂﬁg! on of plasma will stop. In order to

resolve th €goi ng pro ns, measures may be considered for increasing
the strength of the backing plate or changing the material thereof to

all evi ate &Ee t hermal stress. However, there is the probl em of

conpati bili §3@WJQ§]NQ as the target material, and no appropriate solution

hgs ?T%Iﬁ@] di‘ SCﬁwefeeﬂre%@ndﬁtv%ntibﬁ(?é?\]oﬁhexislpme‘deb@s@ bartgetEm;Mb k:esngarﬂ: thee
assembly of the present invention is. a sputterinpg target-backjn at e
assenbl y oSt@NRB@NG BBAneR!Rg aNoig Hlﬁt%?\%{)eeh%mp[%@@f RESIY @'Ua{rﬁ‘i@iaﬁ‘a pl at e
of Qu-Cr a'thQYprﬁi%eﬂt tiRGertiro@hallehér bal lidnddt hereegki ng Gthat avérde, harded

via a layer of or an alloy conprising NI as a nain conponent at the
interface timeardiost wisen coverst the othelr madesyand egoflicatiaes adkaingd ghaite, an
al | oy cont ajnj Q. 1.2 wt%of C is used, This Cu-C alloy is a

mat eri al quﬁé&ﬂ%dﬁv%qttoghgth and good thermal conductivity. 25 [0018] The
Byamb®@s] anf¢oGwppatieé Examplanpl es are described below. It is explained in

these that N 1] i sj ' ir hat_j.s .used
upon_ bondi ng MEY PRI EXRBIPIS biias e BRsE A BTG ent o1 T B o
i ncrease t hghitiesks! & 5 APRIID0 @G PsEYIgRLpUHRE mERRles N BASN'@IVIE @8%i ng

t he assenbly in which the target and the backing plate ar boCﬂg d, Fs wel |
as during tehelusing tgas GgMARNEEE). was useqd @M BestuRiEsest oo (HELTtRIY is an

backi ng. pi Ao EREEIAT A Rl RT PR SR R Eb R b S pT A ABE 4 g
N5 as a muiabackipgpéaie, mbeddfuchirs ofithé teatipiacenietshorm ilﬂH%Qt hrget and the
S?(r:ging?hf)l ate. Arfpérscléésniﬂsctﬁgss%r cie,nth%rsgevﬁleﬂ;eovg’cﬁjd?ﬁ-rs%gfe% fnhg S@@%iﬂ%nd
then subject to HIP at a temperature of 290°C, pressure of 1450 kg/cm?, and
holding time of 1 hour.
[0025] After bonding the target to the backing plate, ultrasonic inspection was
30 performed from the target side to observe the internal defects. In this
ultrasonic inspection, no defects were observed at the interface between the
target and the backing plate. The results are shown in Fig. 2.
Nevertheless, during the process of cutting and machining this sputtering
target-backing plate assembly, peeling occurred at the interface therebetween.

35 The results are shown in Fig. 3. As evident from Fig. 3, it was confirmed that



8PCT/ JP2010/ 067378 Wth this sputtering target-backing plate assenbly,
the tensile strength of the bonded iRperface can be nmadepdOJi®1&odkalé M2 or
rmre. The present invention is able to provide this kind of sputtering
target-backing plate assenbly. [0019] Upon form ng the |ayer conprising N,
as the nost efficient nethod, such |ayer can _be formed by performng vapor
deposi ti on the banding atreapttopetwesit Mg mNANCUST #llawiin @6MsBR¥niagile and
Nevert hel ezﬁu 3B1e2S long as Ni can be interposed between the My target and
the Cu-Cr 8y Eacki ng plate, other formation means may al so be adopt ed.
For exanpl e, itIVI@’eouéld nbdwe?ﬁtﬂygtbioglmladeratemcﬂ)i&dwiatwlaicbhlysboading surface

vapor - deposi.ti o I qu h th tt th hem

vapor - depodi thoh EERNPEES DR BIES BT RBySUEhe 4106 W Boed o
Mgreover, they Ligyar teétsNve@ paHoRhé@Yharetmr i lsowevel, ths resmm; Wecmmmosent i's
preferably formed on a surface of the target materlfa %{ g Ones
into cont adtifferenh ficme thacleregpipy desulio amatit wasj soRim rtrli"\% %%d ae@ueat ely
coated on %terﬁgtttﬁélg\%qn Mgve%& gl rsélﬁny'Eéxﬁe%éff%éﬁé'ahb%%aﬁ%at such

| ayer on the D or on terial and the backing
pl at qoozfspozap@wramm Exatrip)dae Payer of Ni or an alloy conprising Ni as a main

conponent has t hi cknes f 50 . and |

confirned baseg:’qm ﬂ%?%@%@ﬁ@?ﬁ%&%%,Pd’lgmgacos)rlhgl% eégﬁ%nalr@\ af]ﬁlgger t he

]ElbanSI ﬁr OfothQ)amtm 2000 ?ﬂh bﬁ)d@falﬁlbhrm”ﬂ aiagyneaiuh tdfi EiNe {90,899 SNtPdelesludmlgI e
romthe perspective o roducti on th k

AR AL Rt S AN U K e L

particul ar '%djt%ﬁr\as§Wa@Hfght@b fb%dlﬁ@l’%m9ﬁsmbn%asaﬂs@d be¥ l@éﬁﬁiﬁg Blafe Nln as a

mai N conponent ness of nm or nore and pm or | ess,

25[ 0021] Up@dditiomiangAl fied of ymam wrasumtemosm laewnctb#ﬁargﬁtﬁ@theé)@C&nﬂm n
conponent, rahl.e .t ich exists at the
interface b‘%%@nqﬁ%b tﬁgrt(gsett&%% Ee:)fleg \{eﬁlfix%hg %A%g pl ate, per unit area
i1 4.5 x 10-5 g-)(fﬁar&:lelanmgrtlee «'sud‘aBe@)fihelfa{ge’gaMrﬂw&)bablesg plate theseovere

desirabl e that the whi ch t.h h
target mat éﬁCHP”hﬁ%a e'n %g\y‘%lzi@k ?{Iﬁfﬁpgfég gﬁ# et%r%%rqt@f:egogﬁg nt ©
g/ cn@ or nyyres@id of- 1450 Kflcrh® dakdBolding @@e. ofﬁvmuwvhen using the all oy
conprising Ni as a main conponent for the intervening

i s prled2st abl y vifteti hommagftbee@w@gt%meebaéﬂngr%{ﬁ?eby['@tﬁzéyﬁlﬁghggs&l' o
| nvention, ¢ Re Uy é‘ﬁeuﬂiasto'ﬁ?c Wc’ﬂgn RAlas Qforﬁéﬂro% ltR¥ GAgEtPEide to

35prelim narl y subject to cru rocessin | at he before bein
lRonded i n observe the internal defects. In this ultrasonic inspection, spots as defects

were observed all over the interface between the target and the backing plate,
and the existence of defects was confirmed.
Moreover, during the process of cutting and machining this sputtering
target-backing plate assembly, peeling occurred at the interface therebetween.
25 Consequently, it was confirmed that, under the condition where an Al layer is
interposed, the bonding strength between Mg and Cu-Cr alloy is extremely
fragile and unusabile.
In the foregoing case, a test piece in which the bonding surface of the
Cu-Cr alloy was subject to crude processing using a lathe was prepared, and
30 similar tests were performed thereto. However, the results were not so
different from the foregoing results, and it was confirmed that, under the
condition where an Al layer is interposed, the bonding strength between Mg
and Cu-Cr alloy is extremely fragile and unusable.
[0028] (Comparative Example 3)
2f Comparative Example 3 is now explained. The target material (thickness



9PCT/ JP2010/ 067378 order to further increase the bonding strength. In this
case, the crude processing with a layhe is the |evel of metnoihes73wsface
roughness Ra > 5rn. Therefore, by nmeasuring the surface roughness Ra of the
| at he- processed face, a |l evel of processing (crude processing) with a | athe
can be assessed. The present invention may include these works.

Mor eover, e¥dl mm, tﬂkﬁ) ﬁmmé@mfdggmpurlaymagheswubgf BNUtOSHO W oaexcliiding

(ol 1o con' btk St 6% o8l 853 b bR TR RIHPY Mhufsseamir |

an al |l oy quprl’nﬁ‘i @ghbﬁnngsthé f@?@g@lr@mﬂpemtlonm Bed & a REkingplateendinnder
Ni). 10 In recent ye

d b
hi gh- pur i t BAgions agpd\lgpll lﬁ'?éjﬁ@rwggtﬁﬁant%h?é‘l ﬁhe @Ett%t #‘gﬁegﬁaiﬁ i e@f t he
sputtering dhafrgetuatr Mioya%@ckl% ﬁlaﬁé‘bﬂ@ whaizgor [depdEnieesio éﬂa@@ﬂ?& &

present invention is now expl ained based on the Exanples and the

Conpar at i v@iaseeilepargive mpmseTmaﬂm@uaMa@mth tefd Pieas iSe, and
t he pr esent, b{%qﬂtr_l@ndfshal | not be limted thereby. In other words, this

i nvention a covetf's the ot her nodes and nodifications contained in the

present invent iAfter cREH0O24e (smdatpmoﬁtha/’mrgeftamm thelhacking pdepheae iwese

Example 1 f The, t |
T00 Thm ) SRCHBREGAIFY 10 Arthods g SaNPEos BYS AhraiabBr i T a0t ™
ggnponent s)rdes rd o2 d 489 |/érRStard mamthhﬁe@M@roml l oy (thickness of 10 nm

100 nrn) having the foregoing conposition was used as 25a bac p
The §@0r29bture %fﬁecrrb@nsiwtfm teegetite tha Hrsking iple byllnterposm,gft% Algtgl%é‘ﬁang t he

sur f ace, U H P at
S ey at Y TP ERRRRLY Tapsle %‘xésﬁk?}tﬁ%ed"'%ﬁ"%éﬁgf‘n”§;?{p%¢e“5¢“@% hour.

[ 0025] Af t effrdponitiendangleé sidegtet absertee thaclitergapldafectsul tlhadltiai bltiaggpisct i on
was 30 perforned from.the f . In
this ul traé'?)?ﬁe(f;%f)ﬂsﬁ%%tﬁaosn&g{ﬁg \g? ?gé%gg%g%@%@gﬁagélbg F1e I nﬁ%r%g%éet

het weerp] It h%rfdaﬂ@eba@ﬂd%tﬂMebmhwwarp) at the Ebmrrmmrtesalaemesho'ﬁwe resufisg. 2.
Nevert hel ess, durin e_pr ss of cuttln ni.n sputi.ering

t ar get - bacl@rA§NBWA:! é%s%nb'ln}ﬁ'sp‘?eﬁq Wge's %ﬁﬁfﬂ’d‘ %’etrh)n %p@ﬁd;%ré& M

the, r ebet Wegiyet %ﬁg‘ﬁnﬂ N UES cBERAISHIOME CO-EF alloﬁbaeﬁng\wét@rmdé MEVapE. 3,

it was confirmed that 10PCT/JP2,010/067378 the bonding strength between My

and Cu-Cr alepegitios; esunigrethy Preefsse cinauttingsapfe machiningp s veRuttaring: he
foregoi ng g et b%c%?@ Cprlgf e&@sén@bl&’”b&@l @"&&RF&H Q?W%%fé?‘%%eo(f\ei; sl

al | oy was subject roce € was prepared, and
sbm | ar testtmswuenmant walsmﬂ)rmrreedttbat Hodemhe cartwbtlcvrewhletas amﬂ,ﬁrl dayestanslo

Strengt h bét MEENgratearser 4 by ool ateraib e oMo S el B
[0026] ( Com*eﬂﬁélyﬁaghé@hh%rﬂ)sable.
Moreover, in the foregoing case, a test piece in which the bonding surface
of the Cu-Cr alloy was subject to crude processing using a lathe was prepared,
25 and similar tests were performed thereto. However, the results were not so
different from the foregoing results, and it was confirmed that it is not effective
to interpose an Al layer on the target and a Ni layer on the backing plate, and
the bonding strength between Mg and Cu-Cr alloy is extremely fragile and
unusable.
30 [0030] (Example 1)
Example 1 is now explained. The target material (thickness of 10 mm,
100 mm ¢ ) of high-purity magnesium of 5N (99.999 wt% excluding gas
components) was used as a test piece. The Cu-Cr alloy (thickness 8 mm, 100
mm @) having the foregoing composition was used as a backing plate. In
36 addition, a Ni coating layer having a thickness of 0.1 um was formed on the



Conparative Exanple 2 is now explained. The target material (thickness IC

of 10 mm 100 mmc.5 ) of high-puritypmagnesi um of 5N ( ¥:19820vd/8676xs| udi ng
gas conponents) was used as a test piece. The Cu-Cr alloy (thickness 8 mm
100 mm ) having the foregoing conposition was used as a backing plate. In
addition, an Al foil of 2 mmwas interposed between the target and the

backi ng pl &ntire ereshpkitie tisadings suiiaes endheddaparaati side dyasyhiecting Ni teaf t er
cl eani ng L W8St o8 Rh, L"®oiahIRe, A iBEs P hamt 3 ¢ ThOSSR Bl

vacuum sea folrl, and su t enper at ure 290C,
pressure odidgtath dfghsntst [anedehwlstiowg |m Fige6of 1 hour. 100271After bondi ng

the target to t backi 0 Al .foi] .t

ul trasonic msﬁgﬁ fﬁ?r\}\%%“%e '%?‘?‘%8 etﬁquﬁ rﬁaﬁ\ﬁ%a%ﬁ'%p{aee qﬁéi‘?

i pternal deheGhm-sddled v @ BUS asibRing sulje@ciol AR &@tmmaﬂ&éaﬁtmme
observed all over the interface bet ween t he tar%rt and the backing pl ate,

and t he em%@%r%@oﬂ‘)fmégﬁé&f@ sl Rlaing iy of 1 Mor eover, during the
procm%y]o pcu e 5o C{Nen't%'r%& hbstr%o%tcﬁfdge%létér Bﬁtlhlf@%oémg Plealng

asse eel 1 ng occurred at e interface t ebet ween nsequently, it
was confir rvedot—dap05|teddlelryet atettmmﬂenfaamthmebetwe@nmtra@perc hn§p¢¢itQﬂ yased,

the bonding strengt ﬂgbet r&%t %{[ﬁse tguo erfl! e wﬁgﬁ{‘éﬂ&&%hﬁ]”@g'tﬁg and

unusabl e. Offi est pi'ece 1Tn whi di ng

surface of uﬂtF&o@lt: (ﬁsp@chory! Ma&ieﬁelﬂﬁtjse@éret cbsaruge girthe dstEirfiageusitwgen that he
was prepared, and 2 n%'l ar tests were performed thereto. However, the
results wert%"gﬁbf"n@éh% pEPERater om t he foregoing results, and it was

confirmed that Thandeitd Bfe §I%\thi|ﬁ ) Pl Vﬁhenﬁtmg oAkehieat Nisvdgiteitaaepdhet he
bondi ng strength between My a is extrenely fragile and

unusabl e. [ierate bedwpan élneng B{gﬁ’paed 3@6 ey \RackiignpIpEE. Sluragnbe
1) ot RiSressaef a R e S G AR RRy taube R R Boe kR et o)
was used waeehhgﬁrbnpﬂm:mier’fdme beréetacbnydid nbt ckoesd @l. nm 100 nm ) havi ng
the f t d backi | at 't' , Al
fcﬁ.ela °qr3|§| or ;‘;ﬁ%@%ﬁpgh 0,25 HROWR "t SRyt Z%; < ré%fb@p Ef“%;?%%ﬁﬁ:

allo [ [ (34
pi ece of Cg?rpar afmméﬁgengQR%wTﬁjewggﬂg%ptﬁglg dclbrggr acrg of ??11]95 t est  piece

is shown i ﬁam@ed 4n these sguttering| @seftrRpIINY HAERTSERONETIQ RIRATCANG t he
backing pl gL &g\l §fﬁ|§g§é¢lo‘6\ﬁﬂ#ﬁps§al RArBEr 1St'eJS!5 [PFly. 83dHN BebsRplekio H P

at a terrperature 0 ressufe of 1450 lcrn2, and holding tinme of 1
hour , [0029r]>da‘ttoe1$ béntélnatjeteﬁé wasr gtducted helnbetb%engampéﬂse by i nterposing

theAI foil and N va

i nspecti on was ﬁ?rﬁ‘e&u ﬂ?gxﬁﬂlg%%fé@tsi(?\mﬁfgé%\%ser ve %hgﬁf&% éze'rnntae

?ﬁf eCttS ][meﬂ bgmtmﬂr bf ataﬁre ?shb&fthetsamﬁpledpoc'cflm d:ﬁc:nseﬂumﬂ)e tbb&emsnled at )
e interface between the target a ckion at e e

outer peri Hength ¥@gevithindne &3nge QPgteamﬁm ’ éav%rébfeﬁtepm ﬁ éthwhere

an Al foil vfésaea’@t"a)néﬂas M%F%Bedtleeatmst ﬂr\pr&me%@cmev@aﬁem&aﬁ@ on

the Cu-Cr I oy backi ng pl ate si de via vapor deposition; during the process
86 cutti ng stiedghrohicnkemmii er spuet whiahgist aryefered kPRgtaN a&fethss%reﬁeny

peel i ng ocqmegne%nat the interface therebetween. 20 Consequently, it was
confirmed th under the condition where an Al layer and a Ni |ayer are

i nter posed, t hénltomdiplg 15 thetiicknasstoftlen intgrfacidl Bucaating laggr instigx® vesel y

(1291, andh ¥R28LE s wes dSuifE B oukh, Gy SRECRSHIP 5% By icbadteoe 17

processi ng \ysdradha thiskhessnastherigpar i is 50 nm or more and 1 um or Iess

30 Moreover, so as long as Ni is a main component in the interfacial coating
layer, a Ni alloy comprising Ni as a main component (Ni: 50 wt% or more) can
be used as a substitute for the foregoing Ni, and the similar result can be
obtained.

[0033] (Comparative Example 4)
35 By way of comparison, an In bonding material having the same thickness



25 and simlar tests were performed thereto. However, the results were not
so different fromthe foregoing resukgs, and it was confmfmoq@génvg is
not effective to interpose an Al |ayer on the target and a Ni |ayer on the
backi ng plate, and the bonding strength between My and Cu-Cr alloy is
extrenely fragile and unusable. 30[0030] (Exanple 1) Exanple 1 is now
expl ai ned. V\Téseusea:t geon kandingdhe (M targatisthef CaE rratioy 1ECking 9|atﬂ‘ andghepurity
nmagnesi um of 9 e g n u est
e R A A P s s
conp03| t i omowgtsly uslest/ram’aahachké ngsuisalere d:mnsad@lablyomfermrhh coagddrisgnitayer
havi ng a thickness of 0.1 pmwas forned on the 12PCT/jP2010/067378 entire
area of théh%BerHPﬁE)”%urface on the My target side by subjecting Ni to vapor
deposadsupn [t&piebfai n the test piece of Exanple 1. The conceptual diagram of
s—shown-in Fg..6

this test piece

—After cl eaning the surface

of the target and the backing pll\é?’gm“lr’ﬁjegg't\ﬁgfegs tivacuum seal ed in a SUS
foil, and subject to H P at altenper 9000; pressure of 1450
kg/cn2; and holding time of 1| hour. BAEIRDBAfter bonding the target to the

backi ng pl ate by
t her ebet ween, ul
observe the inter
wer e observed at |

nterposing
[ rasoni“c i nsp

‘h‘E_NI_W posite
ection 7@Hor med |

nal d%f ects.

nthis ngtrasonlc

d | ayer at the interface
fromthe target side to
i nspection, no defects

t—h%FnLeLﬁae—beLweemthe target -
shown 4n Fig.|7. In BW&d7dase V\/nere Ni was coated on the
n the |gg target and tT]ﬁESgJ Cr al'loy backing plate; during

tting“and nmachini ng sput t__r_Lng t ar get - backi ng plate

and t he backing plate.
The results are
interface betwee
t he process of cu

assenbly, 15peeling fromthe int erface therebetween did not occur at all.
[ 0032] Subseguentl y, as shown in Fig. 8, one location fromthe central part;
two (@88 i dh%amplsh?t he 1/ 2R part, and two | ocati ons fromthe outer

peri phery were

P Pear et ' © SR bRAe! dt thE PSR tAEELBaLIRNG BlatB AL ERBIPIAL PrésaetD! | es
as with the above by subjecting the bonding surface of the Cu-Cr alloy to crude
10 processing using a lathe, and the same tests were performed thereto.
Consequently, it was confirmed that the bonding strength between the
target and the backing plate had further increased. Aithough the improvement
of the bonding strength depended on the shape and quantity thereof, an
improvement of roughly 10 to 50% in the bonding strength was confirmed.
15 Subsequently, the interfacial observation was conducted as to the
sputtering target-backing plate assembly. The results of observing the
interface are shown in Fig. 10. One location from the central part, two
locations from the 1/2R part, and two locations from the outer periphery were
sampled, and, as shown in Fig. 10, no abnormality could be acknowledged at
20 the interface between the Mg target and the Cu-Cr alloy backing plate.
INDUSTRIAL APPLICABILITY
[0036] The sputtering target-backing plate assembly of the present invention, in
25 which a target material of Mg is bonded to a backing plate of Cu-Cr alloy by
interposing a layer comprising Ni at the interface therebetween, is free from
defects at the interface between the target and the Cu-Cr alloy backing plate

with high strength and high thermal conductivity, and has high bonding strength,



tensile test piece shown in Fig. 9. Nunbers 1 to 5 in Fig. 8 show the
sanpl ed 20l ocations. A tensile test was conducted using gd8{L0sHIGIRES -

The results of this tensile test are shown in Table 1. The nunbers in the

| eft colum of Table 1 show the sanpled | ocations. Consequently, the
tensile strength was within the range of 3 to 6 kgf/m®2; and favorabl e
tensil e st esagtthovgls thetaigeéds madefrons Mepthad is ot appeiakMaterialas Thessitbl e to

achi eve the. [ - n : ' r § B AESyi ferred
ondi t 1 on SIS Borcy BReERT Brbiiy oh-pRe; Moo S el BEE TS
i nt er f aci aprddudtioat éffigichay eand nth&ipgeséntwaseftjdn nthdrefore texivesmgdpssehlle t o
obtain favorabl e fensile strength in all cases where the thickness of the
layer of NNSUYnm or nore and 1 pmor less. 30 Moreover, so as |ong as
N, is a main conmponent in the interfacial coating layer; a N alloy
conprising NN as a main conponent (Ni: 50 wt% or nore) can be used as a
substitute for the foregoing Ni, and the simlar result can be obtai ned.

[ 0033] (Conparative Exanple 4) 3 :5By way of conparison; an In bonding

mat eri al having the sanme thickness 13PCT/JP2010/067378 was used upon
bonding the My target to the Cu-C alloy backing plate, and the sane
tensile test was conducted. The tensile strength was, at maxi num roughly 1
kgf/rnn2, and the results were considerably inferior in conparison to the
Ni coating. [0034][Table 11 Maxi num point stress (kagmmt) 3.90998 2
5.97716



3 4.9179 4 3.46077 4.1168 [0035] (Exanple 2) A t eBET/HRD4R0G78 he
spattering target-backing plate assethly was prep@pedaiest Gfieeh 28.he2%Bove by
subj ecting the bonding surface of the Cu-Cr alloy to crude processing using
a lathe, and the sane tests were perforned thereto. Consequently, it
was confirned that the bonding stiGi#dM® bet ween the target and the backing
pl ate had further increased. Although the inprovenent of the bonding
strength depended on the shape and quantity thereof, an inprovenent of

roughly_10.tqQ.50% i n the bondi st.r engt ik equently,
the int F‘E‘Eiqél b§%‘r"£&mgo r\ggg-geglﬂagc@gﬂe %g?ﬁ‘%Mé’ bg%ﬁ?? o r%)ﬁHP’E; 2

t arget - backi ng plate assenbly. The results of observing the interface are
shown in Fig. 1Otar@etemiateria iobmigh-purityndgcafnN @ir higher, tot awbarkipatnlatesoff r om
the 1/2R part, and two | ocations fromthe outer periphery were sanpl ed,
asgld, as shown incGi@r al no abnormality could be acknow edged at the
interface between the "target and the Cu-Cr alloy backing pl ate.

| NDUSTRI AL APPLI CABI LI TY [0036] The sputterjng, target-backing, plate. .assenbly
of the present i WOEHINdhe FQ{QQJS\mﬁt@Hglaaparg"@t bﬁﬁ%'ggi Ba%farf?/gbg@%ﬁgrpaed to a
backing plate of Cu-Cr alloy by interposing a |ayer conprising Ni at the

i nterface therebgitevesingislalyeref N onanlefler tematisingNiiast @ nfaéic eopponeetn t he
target and the Cu-Cr alloy backing plate with high strength and high

Lher et conduot i yhich na0% AR AN oPaRth A0S STk 1 B ITEH B B73T8

even though the ta s na rom hat is a speci mat er | Thus, it
yi el ds superior effects of enabling hign-power sputtering and inproving the
production effi cindgidgce hesekatwegnesent invention is therefore extrenely
useful industrially.

10 the amount of Ni, which exists at the interface, per unit area is 4.5 x
107 g/cm? or more and 8.9 x 10™* glcm? or less; and
the tensile strength of the bonded interface of the target-backing plate
assembly is 3 kgf/mm? or more.
[Claim 2] The sputtering target-backing plate assembly according to claim 1,
15 wherein the layer of Ni or an alloy comprising Ni as a main component
is a layer that is formed by performing vapor deposition to Ni or an alloy
comprising Ni as a main component.
[Claim 3] The sputtering target-backing plate assembly according to claim 1 or
claim 2, wherein the layer of Ni or an alloy comprising Ni as a main
20 component has a thickness of 100 nm or more and 0.5 ym or less.
[Claim 4] The sputtering target-backing plate assembly according to any one of
claims 1, 2 or 3, wherein the amount of Ni, which exists at the interface
between the target material and the backing plate, per unit area is 8.9 x

108 g/cm? or more and 4.5 x 10™ g/cm? or less.
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PCT/ JP20/ 01067378 15Japan Patent Office 28.122010 CLAI FETHEPHORPI8A
sputtering target-backing plate asset®ly obt ai nedJapg" BEeiPReE 28t'a2Yet
material of high-purity My of 5N or higher to a backing plate of Cu-Cr
all oy, wherein the target material and the backing plate are bonded by

i nt er pog la hingtaffetHaRi h&dMbINiacRBrding® g WHOBENT ,
whi ch hzg%gn?ﬂi c)krﬁ%s@ugﬂfghgg tﬁﬁéor armrgcpg‘%%rl pm orv | ess, g;?ét hg interface
t herebet ween; JO he anpunt_of N, which exists at the [nterface uni t
area is 4.5 x 10°8igsch 2 HPr fobessin tg_eg; a§6-2 tB?@W@“E‘Q W'@%s?f g(ﬁgért he
tensile strength of the bonded interface of the target-backing plate
assenbly is 3 kghiloy® afacetrat Wad grelimtjarihsulsjpat toecrudg pracepsingwitkiang

pl ate assenbly according to claim1l, 15 wherein the layer of Ni or an alloy

conprising Ni- as| h%fbr‘é%@ﬂ@ﬁ?ﬁdéoﬁ a layer that is formed by perform ng
vapor deposition 1o N~ or an oy conprising Ni as a main component.

[Caim3] The sputteri ng t arget - backi ng pl ate assenbl e(/ according to claim1l
ob cl ai feBIM@er & methed| efy efodicing aosPHerHIg d9rasbbaekiagnplalg aggembhai n
20conponent has a thickness of 100 rimor nore and 0.5 pmor less. [Caim

4] The sputteri ngbtahaEbyhaplfintga PArabEmseRiTf higteporityi Mg of SNamyhigher of
clains 1, 2 or 3, wherein the anbunt of N, which exists at the interface

bet ween the target terial, an he. backi ng plate, per unit area is 8.9 X
10-5 gl om or m‘f%a%ﬁmgsp@fael%_@-&r@ﬁjéym less. PCT/JP20101067378 16Japan
Patent Office 28.12.2010 [Caim51 The sputtering target-backi na pl ate
assenbl y accor di mhereinathe dargebfmealesioheand, the mckings plateatsi Honged sy f ace

of the backing plate of Cu-Cr alloy is a face that was prelimnarily

subj ect to crude;RERLARY 8% yHroh NRol 8h RfioPebRIpFishRY NtadameaH colfdorieht, 6] A

met hod of producing a sputtering target-backing plrate assenbly obtained by
Bate of QG MU Nics AnISKORES BSehTra dPPE 2Bl HAE BaleRPng! Bt o ar e
bonded by interposing a layer of Ni or an alloy conprising NN as a main
conponent, interface therebetween;
the amount of Ni, which exists at the interface, per unit area is 4.5 x
10° g/lcm? or more and 8.9 x 10 g/cm? or less; and
the tensile strength of the bonded interface of the target-backing plate
15 assembly is 3 kgf/mm? or more.
[Claim 7] The method of producing a sputtering target-backing plate assembly
according to claim 6, wherein the layer of Ni or an alloy comprising Ni
as a main component is formed by performing vapor deposition to Ni or
an alloy comprising Ni as a main component.
20 [Claim 8] The method of producing a sputtering target-backing plate assembly
according to claim 6 or claim 7, wherein the layer of Ni or an alloy

comprising Ni as a main component is formed on a surface of the target

material of Mg which comes into contact with the backing plate.
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10whi ch has a thickness of 50 rimor nore and 1 pm or | BS&JPZ100RE78

interface therebetween: the anount of/ Ni, which edaPatRatest Ofigse 2842 & Pace,
per unit area is 4.5 10-5 gicn2 or nore and 8.9 x 104 g/cnR or |ess; and
the tensile strength of the bonded interface of the target-backing plate

15asserhbiih)3 A IHEINER Of pffiind & HMofhg TafadTHERRo0S aR 8dsepg 2

sputtering target cking plate assenbly accordi'hg to clfaim6, wheréin the
| ayer of Ni or an alloy conprisin i, as majn conponent is -med by
per form ng vapor@ Qﬁ{gt'ioo‘?rmf B”NP?GPJI"QE %ﬁ BS/écWﬁﬁFrg')%ﬂ?‘F'g}%ier g Oh&™n
conponent. 20[Claim 8] The method of producing a sputtering target-backing
pl ate assenbly aaliwy domgrisingNiaisra faim cofmponert isvibened to bine & dyieknasls Ni  or
an alloy conprising NN as a main conponent is forned on a surface of the
target materi al j j ct with the backing plate.
PCDJ P2010/ 0673788{117@@18%6'(;&0@%%%‘(’#@& SERS 5010 [Caim9] The nethod of
pr oduci % a sputtering target-backing plate assenbly according to any one
of cl ai helagn 1] ol hg, mathedephpraskicingy, arsryttering dargsi-tackg B3t AsEPHEIMIN as a
mai n conponent is fornmed to have a thickness of 100 nmor nore and 0.5 pm

or less. [Caim 38¢ordite EBAPhLMY obichiie 6,97 28SeUD! euhengnttaeggipdsitiohi ng
pl ate assenbly according to any one of clains 6, 7, 8 or 9, wherein the

component 1 o i t AT, MR dbyalz ol NE xRy cRAPRGITEL AT 25 o ST

interface between the target material and the backing plate, per unit area
becones 8.9 x 10c8mgoosat ismwithim thearangs. thaktheamgirtrai Niowhicesxists at #iem 11]
The net hod of producing a sputtering target-backing plate assenbly

according to anyifpagadd behdr tie tgrlg_eB_’maQe_ﬁél 3Rd thbeRkidgt Biates Weraast of the
backing plate of Cu-Cr alloy is prellimnarily subject to crude processing

! h alathe bef Qrea becor eggrbdgq'oﬁ g/cm? or more and 4.5 x 107 glcm? or less.

[Claim 11] The method of producing a sputtering target-backing plate assembly
according to any one of claims 6, 7, 8, 9 or 10, wherein the surface of
the backing plate of Cu-Cr alloy is preliminarily subject to crude

processing with a lathe before being bonded.

15
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