1PCVP2010/ 067378 DESCRI PTI ON SPUTTERI NG TARGET- BACKI NG PLATE ASSEMBLY, AND
| TS PRODUCTI ON METHCOD TECHNI CAL FI ELD; [ 0001] The present p@yestoh@ps73eh at es
to a sputtering target-backing plate assenbly that is used when magnesi um
(Mg) is the sputtering target material, arid particularly relates to a
sputtering target-backing plate assenbly in which the bonding strength
between the target and the backiD@S@RH?%lQMs been increased in order to

i nprove the sputtering efficiency, as well as to a nethod of producing the
same. | sBACKGROUND ART 100021l n recent years, a magnesium (M) sputtering
target is requi re@HWITERENGITARGHET-BACKINE PLATESASGEEMBIoided t o a backi ng

pl ate and subject to high- i I to inprove the
production efficiency, buﬁ%ﬁﬁ@@ﬁ@ﬂ@&ﬁﬁﬂsﬁ om such hi gh- power
sguttering are the strength and cooling power of the backing plate itself,
and the bondi ng strength between the backing plate and the target. [0003]As
a conventional technol ogy, son-'éECh@HﬁﬁiLtfi:'Eﬁ)nave been proposed for

i nprovi ng the bonding strength between the target and the backing plate. To

i ntroduce these proposals, for instance, there is a technology in which Ag
or Agoah] oy i s Tieedprasenthenversamt rewmtes i@ aipsputteomdi rigroettdackey mdateri al

of Al or Al_all 0.a backi late, the terials, are | oaded,. an
subsequent 135 oe8uliEpids S38 g biRaResar TRoT R e & Bidng W Pt ent
Docunment l)and\partiouerly rekges td 1 gputesingobegst-darkimpplate agsxmbyniaavkichs
concentrically ;30 forned on the b urface %qujshe sputteri rllj%etnar get

; d
and the badké r@ortq'%ﬂ e?tr%gﬁhtwy’eﬁf‘et n kﬁr}g?\ﬁnéj thep 9o e’ hasy
sol i d- phasen&bééyémera&%' iRMbrbve 8k spbied i PbkricpdyShabvrel(4£{eh rhonBat ent

Docunent 2). reover, there is a technol ogy of perform ng solid-phase
di f fusi on Idpdediecing headainesert material having a | ower nmelting point than
the target when bonding a target material having a nelting point of 1000nC
or higher to a 2PCT/JP2010/067378 backing plate (refer to Patent Docunent
3. [0004] Moreover, there is BAGKGRDWNDIAREr posi ng fi ne copper powder
between the sputtering target and the backing plate, and bonding themat a
| ow tenperature (refer to Patent Docunent 4),

[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



Moreover, there is a technology of bonding the sputtering target to the

backing plate, via an Al or Al -alloy spacer, based on expa$i8M, dé ng or
hot rolling (refer to Patent Docurrent?S). Mor eover, there -|95 a sip)él??téerl ng
device in which the surface area is increased by prOV|d|ng convexoconcave
to the cooling surface of the backing plate (refer to Patent Docunent 6).
10[ 0005] I n bizckmg rateeinefeDbe Batertt Hoaumeeridndi ng net hod has been devised in

order_to increase the ndi ng_strength .bet ween the S utterln tar and
Che WHBR! ng' pi areolsr he B% SeEPHid) BRPFETe R RS TR e
strengt h resal dgurerihgorarybe dret efid alaekimatplaee disedoadinghendacki ng ighat e
and the target. In particular, there is no disclosure whatsoever regarding

probl ens i rﬁemﬁér"ﬂﬁ% r?%ftoﬁ’raé%rﬁ)wrﬁe’ﬂeﬂ'get from magnesi um and the neans
fgr solving SU‘F\}TbreopéPt’chQF@w E%bﬁﬁolﬁ@% JPOSSHIBRG She sphﬁ@ﬁﬁd} th%& €ththe

Docunent 11 Japanese Laid en Patent “Publication No [ Pat ent
Docurent 2]bagkingrdste, Pia entAlINy. Al4glioy1g@cepobased on explosion bonding or hot

rolling (refer to Patent Document 5). Moreover, there is a sputtering device in
which the surface area is increased 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
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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
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,
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
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 um or less.

6) 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 um 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
target material and the backing plate, per unit area is 4.5 x 10®° g/cm? 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/cm? or more
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
9) above, wherein high-purity Mg of 5N or higher is used as the target material



DI SCLOSURE OF | NVENTI ON [ Techni cal Problen [0007] An object of the present

invention is to provide a sputtering 4arget-backing platga sbhat is
used when magnesium (Mg) is the sput t4er| ng target so mﬁr?ﬁzﬁmgér?d é:o

resol ve problens inherent in nagnesium (My) and problens related to the
sel ection of a backing plate to be conpatible w th magnesium by inproving
the bondi ngf#tg.ength between the target and the backing plate in order to
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obt ai ned by bonding a target materi al to a backi | at f
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1) above, Whenebetweers t ensi | e strength of the bonded interface of the

tar got - backPhg Toear e ST o Podibit &7 SpURE My Yoo R PRB TR R0
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mat eri al ofackardibg ¢h1dbaed2) ﬂlPQ)VQ:th%@tn thetlayere Warnamalion egraprising 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 um 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 10 g/cm? 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



5) The sputtering target-backing plate assenbly according to any one of 1)

to 4) above, wherein the layer of N ©r an alloy conprisj j in
conponent has a thickness of 50 nrn oér) nore and 1 pm or lf@ﬂé@%@?%?%gf

6) The sputtering target-backing plate assenbly according to any one of 1)
to 4) above; wherein the layer of NI or an alloy conprising NN as a main
conponent tas thetdaokimesliatefpet Aditrareatbetonesah@ *016° gicraf of exse anp#hé

sputtering target-backing plate assenbly according to any one of 1) to
6) above, wh eﬂ?F"c‘h%r %ﬁgunt of Ni, which exists at the interface between

t he 35t ar gefg) mathey inpdthaddott peodagikd N0 spudklng pt@lrgretrﬁatckafgewta dsSerbl§0- 5
gicn2 or nore and 8.9 x 10-4 gflcrriz or less; 8) The sputtering _

t ar get - backacegrdinate aayseihprl 1At & &) ABoYD Wheednha puipce of de Haskieg
wherein th C i LR BXIAS: ; i ar get
mat eri al aﬁ)éétgﬁgpgggéf ?‘é%ﬁgt@?“rﬁ?ﬁﬁm n??ﬁjgéﬂ;? :Cgﬁdgé g?i(%ls%ﬁ@mglﬁcﬂ)ré rI%tpérmr e
30and 4.5 veforedoging b@ndedj @sd; 9) The sputtering target-backing plate

assenbly a rding taq any one of . tQ V, er el he s of the
backing pi &8 drecmepdd)ptpfodlarnd £ dobefhg Brostamcit ity " el o
crude p_rocmbrtﬂng\ﬂgbfak@ baélmf bef wag&ejb@gebwmdd in high-purity Mg of 8M)orThe
sputtering target-backing plate asse y according to any one of 1) to 359
above, V\her*’é@a}??rH?Q‘ﬁeélﬂsitg? targed MaR3 oMY 'gher is used as the tar ge% )
neterial 4PCMIP2010/ 067378 of My. [0010] 11) A nethod of producing a
sputtering target-backing plate assenbly obtai ned by bonding a target
material of My to a backi ngEpF&EEOFANGENAIPYy, wherein the target
material arid the backing plate are bonded by interposing a 5layer of N or
an alloy conprising NN as a main conponent at the interface therebetween;
[0012] When preparing a sputtering target-backing 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.

256 [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



12) The method of producing a sputtering target-backing plate assenbly
according to 11) above, wherein the tgensile strength of the DRREEs 378
interface of the target-backing plate assenbly is 3 kgfl m®2 or nore; 1013)
The net hod of producing a sputtering target-backing plate assenbly
according to 11) 0112) above, wherein the layer of NN or an alloy

conpri si ng BManagled. mai n conponent is formed by perform ng vapor deposition

to N or an_al Loy prising Ni_as a main nent ; 4 e of

pr oduci ng EF@pbﬁ)t efri%ﬁg'st%{’r 8%?'5383@("{ ﬁ@gb?'gtog?ggg '%F%%E%?%nﬁ%mﬁ one
of 11) to 13)n abwiea MheapbndépssileayBiyepivay intsrpasedldpon bonpingsthegviti as a
mai n conponent is forned on a surface of the target material of My which
comes i nt o tR@et i thapacking elata crmneser&f &U-C18Yl0he met hod of producing a

sputtering JF@. gft - BgfKiiNg, gkﬁ%@&ﬁﬂh{;%@%%gme_ ihSp@tibnoRau drlthet 0 14)
above, wherein the layer of Ni or an alloy 20conprising Ni as a main
conponent ikwndedreig¢riacehawdich aiNidkyrrsgasointgpones betwersi theaMg targaheod | ess:

0011] 16 ; f. i tteri t t - backi | at

([':lsserr‘l)l y ;é@%f@?ﬁbagbga%d{}%’%%%n'%l? tsgu14)er:alr)]gve?r\?\ke1er e?ﬁ ![Rg Ipaf;ere of Ni
or an al |l oyFigoBpr i Jihig iNenasxpramatory diagpametot shaw ftoatnece tacatianeframttheckness
of 100 rimor 25nore and 0.5 I . 17) Th t hod of i
sputtering C@QF@@WB&W E?&aﬁPawOﬁi&ﬁﬁyR BEE%?B%’ E‘ﬁgﬁ%cagwgcfﬁgﬁg%f tg 16)
ahove, whengirphbRe vifBOSAhbRAY MM tsRitetiRg tafyeibatkild phite adssRnIsly of

conprising N as 'a main conponent is within the range that the amunt of
N, which &¥astleat the interface between the target material and the

backi ng pl . gPer Tyl r iy -5 - i B X
Racki 10, P 3Ty 721 I n e P el el B s
t ar get - backvamgpepared frvsaatlatingdbertensilg steengtly obthe sfutieringattergedoaskioge,

wherei n the depositign unt of the layer of NI or an alloy conprising Ni
as a nain é%ﬁéﬁmqq%OﬁE?HW'?ﬁe range 35that the anount of Ni, which

gxi sts at ARy Mol erfas & Belingem shewirdy tef obddreaiion reRCHPRRLIDIOEES7EF and

t he backi ng plate, per unit area beconesg&)gﬁ 10-5 g'écmz or nore and 4.5 X

104 g/ cnp dhespytering yroghbaging Hépte PSSR PhEXAMRISUSt eri ng t ar get - backi ng

pl ate assenbly according to any one of 11) to 18) above, wherein the

surface of the backing plate of Cu-Cr all o% is prelimnarily subject to
crude processing with a DESERIBEIQNObEMGOHY fSand 20) The method of
produci ng a sputtering target-backing plate assenbly according to any one
of 11) to 19) above, wherein high-purity My of 5N or higher is used as the
t2ar ggtotapt eri alinod deuttetifg EFREECT SvilF ArNyaNTHEdH | Gl ZjeMeen theepatlikngwa
sputtering stp%Ect%ﬁFwé %gtﬁlogg a%?é ecog n?genn%txog% Qv%rl]cﬂ{ g%o?tage is applied to both

the target as a cathode and the substrate as a anode, the target material is

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

! plate material.



target material of My to a backing plate of Cu-Cr alloy, in the present
invention, 15 the target material isybonded to the backp®gmloasEsMra a
layer of Ni or an alloy conprising NN as a main conponent at the interface
t her ebet ween. The present invention thereby yields superior effects to

i ncrease the bonding strength, enable high-power sputtering, and inprove

t he producti onlefaddddicendlye bagkipBRYIERE BDESCREPTH O GPUDRAV NESIcCE0T 3% tPFi g.
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In order to resolve 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. |t 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.



[Fig. 8 This is an explanatory diagramto show that one |ocation fromthe
central part, two locations fromthe ¢/2R part, and two } ?ﬁﬂo‘?&?m@?@m t he
outer Operiphery were sanpled in the sputtering target-backing plate
assenbly of Exanple 1. [Fig. 9] This is a diagram showi ng the shape of the
tensile test piece which was prepared for evaluating the tensile strength
of the sputt eriWih this g@Littbeng itagepbatking satetdsseoiblExtheessile stefidthgf 10]
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the well-known sputtering nethods are: a coating nethod 1 n which a voltage
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sputteri ngft@ﬁée@ the N@nfaggar @@hldt mepolsjulventallbpebabmg' edhtet extiper &irovadion

i ncrease of the target an napl e abl e sputterin s aresult of cqolin
he. backi ngnBRER B2V 980{ B0 ZEPOIES. 1 Bt ARG ! SPROLE PE Fuadl eeTRERe | o
hgndency ofthangrafEiday vbB@r-%lBEbéiﬁbh RECRAYEE duehoigiehe sputtaRk@Rethba, a
production efficiency and enabl e hi gh-speed sputtering. It is hardly ever
the case tifiemipdl wwhokidegopitiandeamiduaeordpatiatinangetragean alse hfadeed r om t he
same nateri al . t erny; i ; i L d a
certain |evel (%\Ws?{g? éhép ﬁq?@u@e%laegsgﬂagﬂ%gE?ﬁ‘gtrlgg{grg,t %§%Hﬂﬂgﬁ %c?r‘_nbéfn@r'?t

PCTI JP2010/i9prd@Bably formed anldi glirtate aflibe bharglet nptetialtad Mg which edmien inthe

sputtering deyice .50,as, to .absorb, via.,the backi [ at t hock
that s 1 aronad g uRnRaddRearhe s ki HOR JRBTEAR Hiturdiefy doiedBp. o
figr egoi ng crelthme@t. ANpRskthaiBE&rit iy Mbbevskblé hecogesudrglaybabnitie taigked by

the difference in the thermal expansion of the target and the backing
pl ate. [00XREHsVReth thetdaragtmaterighdikie RICKIDBES and it causes

uneveRngss in ifssirably, 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/cm? 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 107 g/cm? or more and 4.5 x 10 glcm? 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



shape. Wen sputtering is perforned at high power, it causes a phenonenon
such that: the uniformty becones aggs avated because of B R Q647378

def ormati on occurred by the thernal g‘Cgress whi ch result'ji&?‘#o%ﬁtﬁé Zl
generated during the sputtering, mainly bei ng concentrated in the depressed
portion; or abnormal particles will be generated by arcing with the shield
to be occurgrgel, tanirfher aincedsee e cmmjmg hﬂregmgtfer aln dhisofcapeagha eitie st op.

| ncr eas! ng AHESITGHITR GRS 1 UleRehg! BF i Me S uiaRgPrg ore RACePra
thereof 15 THePefhéd o)) ﬁhte@shhﬁ% iﬁk?é@ﬁ’écéﬁd@ﬁﬁesé"ﬂ&edﬁhe |athersrotesddiefapeobl em

of conpatibility with he target material, and no appropriate
sol uti on haslewekaf QfWé}ge@W@e@é@%essﬂr(ﬁ)1V7'}hl'ﬁe|a§'ﬁ|t3?'érqen§39te<%36€t BBABKi ng

plLate asSe%{eé’erﬂfm\t/é}ﬁw%rr@é?’}liclucﬁ‘é/ﬂﬁgée%oﬂkg a sputtering target-backing

pl ate asse y obt al ned bonding a target material 20 of My to a backing
pl ate of Cu- Or Mid)fleoyer aawentlhthet torggeinga¥idayel is sndstitied aitki ary ajivyatadiowr e

bonded vi a NI or an_all gient  at
the int erfeﬁ?@ EE' 'E'Se%i K. MRLe Pﬂ%y%wéhﬁbgﬂgwg'ﬁ g%gﬁeg%rﬁggﬁng %I at e,
an all oy cenhaamiregulo cant be lexbawtdd of FEr e@mmedtmihmy@wr bal doyalioy a
material with high strength and good therrgfl cgg@}é\ﬁ ivit déS&OOlS] The
Exanpl es af@miyg M a5 & Baihpreeoaer: 88d &i (b Gwregin | ai ned in
tpese that N qp réeerﬂ'wc*scgrfafge%'nwewm 86\Ry BRISMSERIBPIEBE 4 Magh-péritysed
upon bondi n g al Io%/ yields a supérior effect of being able to

i ncrease tl‘I\gg 33 Déh@hﬁérﬁﬁd‘l hisiisdoptiregleiet anrassgerlly af thruspute fidol@edsi ng

t he assenbl t and the backing plate are bonded, as well
as 30duri n(j)\f aﬁg&ﬁ?@%?ﬁ'ab gétr%eof It can be understood that this is
an effect that is unique to a case where the target material is My and the

backl ng pl fﬁz_le i S -Cr alloy. Wth this Ni layer or alloy |layer conprising
as a mai ent, no defects will arise between the target and the

5[6@3 late ﬁmépte%enembm is Mo Bgplalredi beserRER thBEemsles gt thengt h.
PCTI 10/ 067378 Wth this sputtering target-backi n% gl ate assenbly,

the tensi| €@nNparjive EsfanﬂmgsmN@é@thaﬁﬁ@sea%éar@QWSb%erma@lx atva.@ndr nnp
or more. Thee gfn&%%ﬁe ih4& %rﬁatl Bq{b & lifhi Eioiﬂéii@b%h' $n KbthEr AoRBULARS | NG

t ar get - backi n asse Upon orm ng l'ayer conprising N,
as the rmstln‘érftlorn aisto wevérsdihes wither ayastesc and bsofidicationscopéained ninigevapor
deposition to Ni an alloy conprising Ni as a main conponent.

Nevert hel esosres‘%'?)t |gge &%b as Ni can be interposed between the My target and

the GQooky qCopypdratike Bgapipid @) other formation neans may al so be adopted.
For exanple, it _should be_easy to, understand 10fhat a sj cal .
vapor - ng05| ti &P'T‘BE'E%W&UE@U@Q ab '8 hOreHast &Xptﬁ”d{"%t hggg %fe%m%ﬁf'a'
vapor - depos(H‘?ub%sTse&WU Bitg; 160 rﬁrh%)l%ﬂﬁu AU} h%n%@fbn@'&@hb@@%wt%

Mor eover e layer of N or an all'oy conprising N as a _main conponent is
pr ef er abl y exetuehng agasa comTFasatDf Wase Used (RS awﬁ@sztr pigceof g WH-EH @lbives

L0 oot it ichsL I EGEL 28 PSS nafrbnk dbobpeligedli aad aeauint el
@s the backi bgckihgptater Oheltiuctirbeftlee text pieteeisisttlovwamnid Rigelbacki ng pl at e.
After cleaning the surface, these were vacuum-sealed in a SUS foil, and
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



[ 0020] Desirably, the layer of NN or an alloy conprising Nl as a nmain
conponent has a thickness of 50 rim qp nore and 1 pm or &’@ﬁ%ZOT&b%S\?@S
confirmed based on nunerous experinents, but copious coating may hinder the
transfer of heat 20 to the backing plate, and therefore is undesirable
fromthe perspective of production efficiency. Mreover, if the thickness
is small, shéfharidend shendimbesicendild arahQotCheallobtiai evdemely fragile and
particularly de %gable that the layer of NN or an alloy conprising Ni as a
mai n conpo 9H%s a thickness of 100 rirri or nore and 0.5 pmor |ess.

Rl i e A
interface InSthe&n-Challeyangetsubiacsie srudeerocresipadieingy jAathe svaseierard. area
is 4.5 x 1Q; G i i

désirabl e t n?t glbﬁré?g%ﬁ;vt%%f Bﬁﬁo%\% )érﬂlérgioﬁs?Hs&ggvﬁléh?i’té%#'tsta\gg?%gt%ggn t he
t ar get mat eiffedenarficont Hbe 30rediEog i neguitd, atied ibavasundnfirarash that eobgandiogs

icn d 4.5 0-4 gj 2 | . j I
Qonpri o1 ng Heeralt bl BEARFERCT AR n e rrEfy Batle BrlJiPabls &' Cont on
i's priedsl at{bbnwiérbii\m ERgmips egoi ng nunerical range. 10022]1In this
i nvept! on, t he surface of_the backing pl ate of %g al Igg%/ c%n( b
prelimnarily $uesitive %%e&'éé@%gﬁawah pdpiget Ratgy %&T@%onded
i 9PCl MP2{31. EHI i ( ingl N
tlﬁi S case, @h@lﬁ’ﬂﬁpﬁgﬂgps?ﬁgbwqdﬁﬁgn?%ﬁ?g% otfﬁg\l @g?QW% é%g&mﬁe

of being t
surface roggsneEseperenispyas Ushd@sfatas piﬂﬁ%e%’@r@@r@ﬁﬂi@%(ﬁﬁ@ﬁ@ésrfgfm‘@hness
Ra of the | - f o] ' SSji, N
wth a | anOCERE3 PEYEERNeT Rachd EpgBtioR BT e i b At dpRRE o)
wor ks. addiican \eer Al feu ef 2i hn hesfioteegmsatgbéiveeaytee tagyes abdtthe biaedingi t h an
all oy (all oy containi 0 Ww.% or re of Ni) layer,conprising Ni as a nmain
conponent , PAEiR9 ?Inggggﬁt R‘,%%Ie BEEBQ}P@(E?%V& %ﬁ%m%g%mplrrg thig may al so be
aR al [ oy conprisfditidhniag tike BBHACS OFBANEMGet &Nl tHe ba&king Patet esear@ender
Ni). In recent yearsS, a target materral of Egl i s demanded @95"6%? ]

t he

hi gh- puri t yaouugT-sealedrintg WS folhrand prRiert to P il @ fYnPaRtdsse

sputtering f (4 WpTem ) anpl es] i1s[00231The
present in er%%?.g’% Cﬁs“%?w@g%l ’g%n&e)ﬁ&@g egﬂgﬁ}f?hhe&@anpl es and the _
Conpgo@7i ve Exafferelsondibg ehehtargethies thechankihgsplatee byreintdrposing uber At falle, and

{he Presenly NERLSN. HBorROindBalbiEE AARIRRY: i hEShBgRe S

phesent i nvdeina the Ahtee?Al] ddfeorpanatihiseultraaomiceindpection, spanpasatiefeets

100 D ) OFeIR GHREBNR 6 e e INiRare BRIER Yoo b Rapate,

o o HAER RSP S LRk PUASSoriiel, O ) oy (11 ckness of 10 m

Mgreover, durir?g thg proggss 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 unusable.

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)
35 Comparative Example 3 is now explained. The target material (thickness



25a backing plate. The structure of the test piece is showm in Fig. 1.

After cleaning the surface, these were vacuumsealed in } nd
then subject to HP at a terrperature@f 290C, pressure olfcﬁ%?(gq(f?%%?g? , and

hol ding time of 1 hour. [00251After bonding the target to the backing
pl ate, ultrasonic inspection was so perfornmed fromthe target side to
observe t hefitot@mnal 0@efnegt)sof Highplirisy tlaighasioni of BNs©@Scd9Dwt%nexdlediegt s

were observed at the interface betweep the t nd t he, backin | at e.
The resul t S38rOTRRBGNSVas yseg as ates R’@\?Ertﬂ.égi%'?:r@”wz@'%gsﬁgdg%s of

cutting and gk @2 htgvifn@! the $8tgbfd B8Mbasiteh wiRrRCkidtiDaP haiRkreSSER. Y. In

peeling occurred a he”i nterface therebetween. The results are shown in

Fig. 3. AsagditipenaniAldail Hayer)avas coalgd aoitte Medarasigide aodbdimwa0aed67378
t he bondi ng stIepgt - ; ' e f i and
udusabl e. o Hel\/grgledg(/gﬁ{)%n% % @g%eggi_e%la?g@ dae?) to%ﬁ{ornpﬁlg%teﬁlrﬁlﬁ%:t%’% t he
bondi ng supiemeootriparativedExahple hasTisebpecepttal dagen pf tietast mieagsing a
| at he was pre ar.eﬂ:. ) and simlar tests were performed thereto. However,
t he resul téh\ﬂg’Pe'n d¥- S0 different fromthe foregoing results, and it was

confirmed that Affee dmﬂﬁ%ﬂwééuﬂ@m Bf brf \wegst Myl thecb4akify phite oYebe wrer enmel y

fragil e and unusable. [0 Zgbég?grrpar ative ExarrgEI)e % Congar ati ve@%pl e 2

is now eprVé‘PHE@.'S%@dt'%rag lerang sybigficienBl at gotefppraigtyng, ofy ) of

high- puri t r@ggﬂ@?ﬁq gfkéo%ﬁ%o(ei?ﬁd NreE ek YHANP gas conponents) was used
e - ahoy IC

as a test piece. ness 8 nm 100 rnm 0) havi n% t he
f or egoi2ay conpd¥ieribomdingsthestadoetdodhe hekking pate: ey interpaginat ther\l fathand f oi |

Che t oot "o B RAEBE KOS D ERo @R ERdIE iRBRBA Pad ol o1 "
the target famd thee thaeki sige ptoatabseree the winternab deiestseal lad this altr_ﬁb?;’rboi I :
ur.e o iC an

and subject to HP at a tenperature of 290C,  pres 450

ol di ng. &1 FSRACURNNSEFTS JORBFA VEe BOPTvR & RIS TP deee PET(a LIRRIo pl at e
Ry, i nt er posingdtiehBadling Pldtet B@H&Q@éryﬁﬂth@bhf@%&lwem I OrheM@ssults _
performed fromthe target side to O observe the internal defects. In this

ul t r asoni c araspewniiomigspot o this casearberat &l widlaveedvas coalgskon Hie Mg
interface r R@gltg t i : X of
def ects mg&@‘gﬁ%ﬁéﬁéﬁdﬁ\ﬂ\@g regv(;e}f’,[r%‘?pi qgambg‘?ﬁﬂﬂ’é&tg%ﬁ{"ﬁ ng and
machi ni ng tdeipesiiont t éuringy ther gededsac lof nguitihgt ends swdhining ptéd | spytieciogr r ed
at the interfa t her ehet ween. nsequent | i s.confir nder

t he condi tﬁﬁwe\i]%@f:gmgrpq € PSR kﬁ?sp? {n@r?)%('ss{%{fdt?% edgﬁar{aﬁaqﬁgrrei)%ﬁ&%erget ween
My and Cu- @orldquntlp, iewhkmRiivmed agt] endadthentisalition where ah A tdyerfaodegoi ng
case, a test piece in which the bonding surface of the Cu-Cr {%# leoy\A%S

subj ect t o &NLBveparr ByeinpsedsinegPending sirepath betwsensMg apgCu

extremely fragile and unusable.
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
35 addition, a Ni coating layer having a thickness of 0.1 ym was formed on the



30 simlar tests were perforned thereto, However, the results were not so
different fromthe foregoing results oand it was confirngd, r the
condition where an Al layer is int erggsed t he bondi ng stre/“t}l%?ﬁl %ég'?\?\ien My
and Cu-Cr alloy is extrenely fragile and unusabl e, pat (Conparative Exanple
3) Conparative Exanple 3 is now explained. The target material (thickness
PCVMP2010/ O&nlirs aoda b thenbohdhgmsuifacd ohi ihle- [dar taryetnsidadsi subjettirigNNi 98. 999

(1 hi ckness BORICEB TR 10 19507 H NEhdsT o BGB: Mg ECBRIDR, 11 o el HeBals. o

backi ng pl &figgrahNofifdy tfelspmecérisé\ho\fvﬁlnh Fd. atyer) was coated on the My tar get
side and NI was coated on th -Cr _all oy backi ng pl ate side via vapor

deposi tion to d¥Eaicates ff&ﬁuﬁ‘@:@fﬁﬁ@&@aﬁ ihedasidnmpiats thepe were
cgncept ual vgbagkaégé?édtﬁ'ﬁisl%s?mp'a‘?ﬁesu ﬁéth% AP At B mﬁerat%re of 290°C, After

cl eani ng the surface of et and t |ng pl ate ese were
vacuum sealpeassute af 34¢S0tkgidm? am”wjdgngdtme@f H-Ilhbuat a tenperature of 29000,

Icpr e of 0 rn2, and hol il t ndi ng
the' (ERGEe To PHEToEETRE ea oty P15 elReg eileaby (BRTEGHAG' R N
;/apor ﬂepos/bbeddbpggted laqgebethmmﬁerfaddme?étwdenspeml' rcmpefmrfwaged
romthe target si to observe the interna ects s, ult oni c

i nspection pe%fgmng agoﬂbf the roel sidshder QRprye ﬁﬁe tﬁf’??lr?f @Ct)°'et zh@he
hgroet us apehddiic Ii’(asﬁé'cﬂgnphéto%fe&{@r\hér%ub@éérye@tattth@ |ﬁ‘l!étrl‘é"cepc%tWIéBﬁrtﬂb edge.
The results are sho , In this case where an Al foil (layer) was

coat ed on ttaﬁgefﬂ/gnddlﬁ@bﬁcklm@%tﬁd Ni was coated on the Cu-Cr all oy backi ng
plate side vi a'l*ﬁ%pr%%u@BPes%ﬁé\ﬁﬁ' in E?&'?ng Ih B6s REAS G nngl%gst é(?é} d the
ar get - I'Rg O

machi ning this sputtering plate asse ccurred
at the int antéefaeetﬂ%webettheMg te@gatseqdehe I@u Clrtallwsbachnnfgl pla’mj duniag, thander

the condition wher l,ayer, .and ayer ,are.inter t he ondi ng
Strength bervRe fullid end BSifia s St Bl 5B kP RRE BC amse e
Vgr eover , géehhgfrfoﬂﬁ GE0InBEH SRS erdbdt@ebnii@ 66t bocudted. t he bondi ng surf ace
of the Cu- oy was subject to crude processing, usi ng a | at he was

prepdd®al 25 ar$cyb§ieavﬁaﬂy t%%&o\mﬂré Figerd eineeacatien 8081 theoGRver! Parhdwpesul t s
were not sq gtfotqgrf%m thEOBR rfoér?cg %c!a%H'sthorﬂ%Hé’ duteMBSri ' éF@d t hat

it is not effective to Interposeé an l'ayer on the farget a ayer
on the baclsampled andheaadsauh’rerlbgnmrg@t tmokmggplatbeasmbllﬂg tor pcBrIaJie(Iheal | oy

i t Ly f. i d 3 : i
expl ai ned. ST SeLEECRABNER TiBh0 ¢ cNUTsr 8% ho8 st B ok ur oy
ragnesi _lIJ_Ln %&aﬁi&né9l9f\9t%ﬂsm %sel;mmemSUQQQnWSSmptmtshus]ced as a test
e 0 ckness avj n e Oi
(F:)i)(rarggm tion wa h?sr@aﬁ%%gqu%m%s tB?’a@@ S W%%W?l Ton,The NiJm ntg‘gl ayer
having a t hife kbR f TAbik p%h&@&hé%rarmeemoédi@nsPC“@oheaa&Qrﬁmlﬁé%m@ re

area of the bonding surface on the target sid sub|| ecting NN to vapor
deposi t i on strenghit wiag witlen ttlee rapgeet3 oGEs@ffmme, and m@rab ﬁﬁlLﬁaﬁtan@th am of

this test RleC8hiathed O disdrhPedGocations, it was possible to achieve the bonding

25 strength of 3 kgf/mm? or more, which is a preferred condition of the present
invention.

In Example 1, the thickness of the interfacial Ni coating layer in Fig. 9 was
0.1 um, but it was possible to obtain favorable tensile strength in all cases
where the thickness of the layer of Ni is 50 nm or more and 1 um or less.

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)
28 By way of comparison, an In bonding material having the same thickness



After cleaning the surface of the target and the backing plate, these were
vacuumsealed in a SUS foil, and subj,gct to HHP at a te 90C,
pressure of 1450 kg/cnR; and hol ding tinme of 1 hour. [003 ii/%%&&oﬁ)rz%l ng
the target to the backing plate by interposing the N vapor-deposited | ayer
at the interface therebetween, ultrasonic inspection was perfornmed fromthe
target sidevdushsapye bbhemgrtherl\ngltar@ef B:i:th.e ClsCrtdlioy biddkirty platmiand the

i nspection, no defects were observed a terfac bet ween t he t arget
and the badRMg Bnslieetest was gondugieg t o "@r genasﬂ@mtrer}g B ‘635’73{1”@? RHU&case

where Ni V‘@éuﬁﬁl?tﬁggf@rﬂn{zh@nﬂ%érréé\ﬂ% REfBERsiEBRbNRInF&Tcah caikbdrizen@g- O
al l oy backing pfate? during the process of cutting and machining this
sputterl ng th@.M@Dab@@kl ng plate assenbly, peeling fromthe interface
there@ r\eg?aﬁleq not occur at all. [0032] Subsequently, as shown in Fig. 8,
ofe | the central part, two locationsfromthe 1/2R part, and
two | ocations fromthe outer JerM%W\W@frt} si8APl ed i n these sputtering

t ar get - backi ng plate assenblies to ptkshan®x he tensile test piece shown in
Fig. 9. Nunbers 1 to 54n Fig, 8 showddwgsanpl ed | ocations. A tensile test
was conduct ed usi-ng-these-—sanples—TFheresults of this tensile test
are shown in Table 1. Bhe nunbers inStHhe16eft col um of Table 1 show the
sanpl ed | ocations, Consgquently, the,t e strength was within the range
of 3to 6 kgfirrif_nz,_zd Lavnablj_r_efgﬁ_egl_mg h was obtai ned. At all
sanpl ed | ocations, it was possible tg4B80yni7eve the ponding strength of 3
kgfirrin2 or nore,—which-is—aipreferred condition of the present invention.
In Exanple 1, the thi clé1ess of the iﬂtH@aci al Ni coating layer in Fig. 9
was 0.1 pm but it was possible to obtain favorable tensile strength in all
cases where the thickness of the layer of NN is 50 nrn or nore and 1 pm or
| ess.[0@B] Nbxeowde 2)so as long as N is a main component in the interfacial

rore) san be ulbireretiyBRTPUE RS Mot el BY e AR R AR el
result can Rewpitied BBGve bQ%&B]ecﬁﬁ?ﬂﬁ@b@hdmg Jurtte! of the (3BBy allay toérude
a

conparison, an In bonding materi havi ng the sane {hic

18PCTMP2010TO6935780 WRHIIA ke i E‘@rﬁﬁfﬂ% 2% et éﬁr‘eggﬁ?ﬁ%om o alloy
backi ng pl ate, @&Qse&{‘u‘%nﬁ?”ﬁ \X/ﬁﬂ%o'nﬁrrh@étthé‘?%}é%@ﬂblﬁge&reﬂ_ A beeiehethe

strength was, rou , and the results were
consi der abltgrgetfaaditbe hmkm@a’ﬁ faaﬁ]th e rcrapsedat Apughothednpraygreent

Maxi mum pmé}t th%t 'b%?malng 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,



(koi fim®R) 1 3.90998 2 5.97716 3 4.9179 4 3.46077 5 4.1168 [0035] (Exanple
2) A test piece of the sputtering,target-backing pl , S
prepared as with the above by subjecgﬁng t he bondi ng suﬁ%gg§%®&9@%§7%§-0r
all oy to crude 10processing using a |athe, and the sanme tests were
perfornmed thereto. Consequently, it was confirned that the bonding
th r ﬁngt E bﬁwmethou@ﬁ théft@%cetaﬂdn%d@(glbﬁckﬂ@mail iahae Sbac‘nagI n{jettéﬁal. ihrrhue,aﬁed. .
t hough the inmprovenent_ of the i st rengt epended qon the s e an
quantity t N&EHSUPEAOT @ﬁﬁ&tﬁe%rﬁ”agﬂng @*mpyW?% RYTEHO; ANY HEPHOHLS Hﬁg
strength weso&astion' Qﬁ@iencg, an®URE LS vehiish i HRIrERfE %xtr%hﬁ_f}‘(%bhﬂ” vas
conducted as to the sputtering target-backing plate assenbly. e results
of observi mfustdallynt er f ace are shown in Fig. 10. One location fromthe
central part, two locations fromthe 1/2R part, and two |ocations fromthe
outer periphery were sanpled, and, as shown in Fig. 10, no abnornality
coul d be acknowl edged at 20the interface between the My target and the
Cu-Cr alloy backing plate. | NDUSTRI AL APPLI CABI LI TY [0036] The sputtering
target-backing plate assenbly of the present invention, in 25 which a
target material of My is bonded to a backing plate of Cu-Cr alloy by
interposing a layer conprising Ni at the interface therebetween, is free
fromdefects at the interface between the target and the Cu-Cr all oy
backing plate with high strength and hi gh thermal conductivity, and has
hi gh bondi ng strength,



14PULP: 32010/ 067378 even though the target is nmade horn My that is a
special material. Thus, it yields squri or effects of engﬁ}/h%@b%womr
sputtering and inproving the production efficiency, and the present
invention is therefore extrenely useful industrially. 15PCT/JP2010/067373
CLAIMS [Claim 1] A sputtering target-backing plate assenbly obtained by
bonding a target material of My toCaAHd8ki ng plate of Cu-Cr alloy, wherein
the target material and the backing plate are bonded via a |ayer of N or
an alloy conprising NI as a main conmponent at the interface therebetween,

[ O ai m 2 |aihhg sput tespigerdfy %beb@@d‘ﬂirﬁ’% pl&t@ta%_sa&w‘@btaiﬁé‘@@zdidmmgnacl aim
1, wherein the tensile strength of the bonded interface of the

tar get - backi ng tpogt enatssel®i Mgite asbaaiingiitef ferer afley.avhrreinive B[Rt eri ng
target-backing nﬁ’ét@h?l QﬁéetHQ't)’a&ﬁf;‘;ob%‘té‘%ré BordBbmid é)'iar}@r%fmlizor &iyn the
layer of Ni or an alloy conprising Ni as a main conporient is a [ayer that
is formed by peohwrisingNvapermdepeznponenttad tine irderface thdrehetwwepri sing Ni as

cCor di iG S Gny ond e ShilatEg BRFHRG RIP RGN R Vo
conprising N ashereiine teasi®BEBhgihsoffthermrmhded iatesfackasfetheoftatges-bhakingt

material of My which cones into contfact with the backing plate. [Claim
5] The sputteri méat?é}sgsm%&gﬁfgflmﬁat%r B8 nbly according to any one of

ai s wher et - istHing toiclaign @ mai n
ggnponeﬁgeﬂgﬁfﬂa t hi _?k%e%%%r%{aﬁgrﬁtor Cmgeég%%b%g%%ﬁw?deoggl. g[tgl Cai mﬁ] The
sputtering tar @stclaigeRi ngiaseia healeyenbf Wigscut @ilay COnRIBndME asfa dnainns 1

to 4, wherein t - i IS 1 i ponent
has & i ckneseogP et ifndpyarhat b Byl tFBRIbMAG Fogf HeBoiRbn 130
sputtering tar getanbaly conplisihg Nissenbiayn ecmpodeny to any one of clains 1
to 6, ei n the ampunt N, which exists, at the interface, between the
t ar get Eaémi%ll and 't esq}giqgmggtabqe&?b@,cﬁw&pla}ﬁ ?S%ﬁfBB'Yi%C_CR@”&t‘?LaD%O&Fch or
mgre and 8.9 X o} @rAma/ i3, Ahdrefsthell&) e dNNBloT @ #Yyidoefipriteng RF 9€b-rhaieki ng
pl ate assenbly according to any one of clains 1t wherein the anount of

Ni, which exi s©OMRONERE 1§ TPENPAR) Bebyiate pﬁéh@ga&ﬁ?’ matestal Af Maawhbigs
oS | ohe: REfed P pRtER LS ptcapuBIgkon B T 8 00 Lo K, 104
accor di iglaim Zny ondhe sputtering target-backing plate assembly according to any one

of claims 1 to 4, wherein the layer of Ni or an alloy comprising Ni as a main
20 component has a thickness of 50 nm or more and 1 um or less.

[Claim 6] The sputtering target-backing plate assembly according to any one
of claims 1 to 4, 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.

[Claim 7] The sputtering target-backing plate assembly according to any one

25 of claims 1 to 6, wherein the amount of Ni, which exists at the interface
between the target material and the backing plate, per unit area is 4.5 x
10® g/em? or more and 8.9 x 10™* g/cm? or less.

[Claim 8] The sputtering target-backing plate assembly according to any one
of claims 1 to 6, wherein the amount of Ni, which exists at the interface

30 between the target material and the backing plate, per unit area is 8.9 x
10° g/ecm? or more and 4.5 x 10™ g/cm? or less.

[Claim 9] The sputtering target-backing plate assembly according to any one
of claims 1 to 8, wherein the surface of the backing plate of Cu-Cr alloy is
a face that was preliminarily subject to crude processing with a lathe

35 before being bonded.



of claimse 1 to 8 wherein the surface of the backing plate of Cu-Cr alloy
is a face that was prelimnarily subpugct to crude proces at he
bef ore bei ng bonded. 16PCT/JP201010§§378 [ Cl ai m 10] The g%ﬂ%égﬁélﬁ%ﬂ%
target - backing plate assenbly according to any one of clains 1 to 9,
wherein high-purity My of 5N or higher is used as the target material of
M. [ 4Crmidl{ch net Moe sﬁutterr'mgua'rgeg backipgt filetel agpeanalnly eiccbatihg tmapy ane

assenbly obtain tar mat.eri.al t.o_a backi ate of
Qe al 1oy, wibckaist haorh Ber R E B S oot Aah AT Pe B nded
by i nterposi Ng térg Ie@mteﬁg dfmgr an alloy conprising Ni as a main conmponent
at the interface ther ebetween. [C aim 12] The nmet hod of producin

sput t er i[frtpitat Yet - bé\:maﬁ@o%loépéodw@éﬁﬂsérﬁﬂ%teé!BGJ?EQ%d)a%m&l Riate ?Lgser(/\hlér ein
the tensile str %?%hn%q%rﬁ&?d Hﬁrycﬁqgép@%}éfﬁé}%f%%t@% ?é‘élﬂﬁ’ p%@"dfr(gu-@rat e

assenbly is 3K od of producing
sputtering tar WDy bwhlereng theatnegatsweateasiay aadcthedbacking pdate aﬁelbomled:lbw m 12,
wherein the | a

r [ an allo r is
formed by perfé?et %S'%ﬁg?y%feoﬁﬁlotr aéﬁalfog%n’@r’tlﬁrg%Nélaszay%gﬁ%@pgl ng N as a
mai n cog’pozent thf (ﬁt@ﬁa@éﬂﬂ]n(.}‘oriibetwwmod of producing a sputtering
target-backing plate asse y according to an ne of ,cl ai
wher ei n [ERM Bler offha BeEthgd a9 d%fogBﬁ?fﬁgl & e”&@ éa%tﬁa&'%'ﬁﬁorpé‘#?
hgrmed on a Suas§€ﬁ1 a%Qthﬁn atrog%FalrﬁaW“\AMer@fn M wBhsile caeRgtH fb‘fothéont act
w th the backing plate. 15] The net hod of producing a sp puttering

t ar get - backi ng bonded ia Sbf fee dargiergackindriylatsn@seemelyaisnd kaf/mig” 107
wherein the Ia¥§6 of Ni or an alloy conprising NN as a main conponent is
formed to have A thickness of 50 nmor nore and 1 pin or less. 25[Claim
16] The rretldiod 3if pr d’diemmgtraodspmﬁtpafodugngaragapmmlhgngam%{bachmgermaty:

a1 1 oy conpr i si MGSRIMEALaGCoraITe (EoABBRdOn SaF by et Ein e % i kel of
390 nm or nore ABY DnPpridih@NilaS& main component is formed by performing vapor
deposition to Ni or an alloy comprising Ni as a main component.

[Claim 14] The method of producing a sputtering target-backing plate
assembly according to any one of claims 11 to 13, wherein the layer of Ni
or an alloy comprising Ni as a main component is formed on a surface of

20 the target material of Mg which comes into contact with the backing plate.

[Claim 15] The method of producing a sputtering target-backing plate
assembly according to any one of claims 11 to 14, wherein the layer of Ni
or an alloy comprising Ni as a main component is formed to have a
thickness of 50 nm or more and 1 pm or less.

25 [Claim 16] The method of producing a sputtering target-backing plate
assembly according to any one of claims 11 to 14, wherein the layer of Ni
or an alloy comprising Ni as a main component is formed to have a
thickness of 100 nm or more and 0.5 um or less.

[Claim 17] The method of producing a sputtering target-backing plate

30 assembly according to any one of claims 11 to 16, 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 and the backing plate, per unit area becomes
4.5 x 10 g/cm? or more and 8.9 x 10™ g/cm? or less.

35 [Claim 18] The method of producing a sputtering target-backing plate



[Claim17] The net hod of producing a sputtering target-backing plate
assenbly according to any one of cl aiﬁrs 11 to 16, whereid B HAeR9sId i on
anount of the layer of Ni or an alloy conprising Ni as a maln conponent is
within the range that the amobunt of Ni, which exists at the interface
between the target material and the backing plate, per unit area becones
4.5 x 10-5 gi caBgemblynamscdraing t8 a91y>©n14)ef4dalhw mﬂt@n6l e&eremlﬁ@dﬁpdﬂﬂml

0/ 067378 assenbly accordi ng to Iglfa/r one whe rel .1 he

deposi ti on anp@Atoust of fe leXgeef n 6||1°ya‘FPrBP“§J99 é\é@ﬁr"’l '%:‘iaﬂ{bc?\ﬁ?“pa%e% Frai n
conponent i s Wyilih tﬁ@era’hgg%aft hak ér'ﬂ@uﬁm@)ﬂrml Qfhibh , exibtischt &xd stterfatet he

interface between the target material and the backing plate, per unit area
becomes 8.9 x DetV5GQﬂ theptasgetnvaterighand tBeJ@aSEb'ngP'@)tie@PﬁQUBF area Beceraesi m

1] The met hod qf profuging & Bt 48 k10« (Braptebardng plate assenbl y

according to any one o 18, wherein the surface of the backing
pl ate ofCRimA9]al | ofhies mettloidni afarirbgucsing] ectsputiedngdéangebbsasisnag pldteh a

tar got - - backi nGSBFEPD ASSEHBRYSAIGY e RuCRB ar Brd -SSP LI eFg Yo ' M

wher ei n hi gh- pyid t yadin@f pfaké obf T @laRr allsy uisedraliminaeilt asupisctmed ecrude of

Mo 15 processing with a lathe before being bonded.

10 [Claim 20] The method of producing a sputtering target-backing plate
assembly according to any one of claims 11 to 19, wherein high-purity Mg

of 5N or higher is used as the target material of Mg.
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