DESCRIPTION SPUTTERING TARGET STRUCTURE TECHNICAL
FIELD [0001] The present invention relates to a sputtering target
structure for use in a sputtering step in production of a thin film for hard
coating or decorative coating of flat panel displays (hereinafter referred to
as "FPD") such as liquid-crystal displays, plasma displays, etc,
BACKGROUND ART [0002] DE%F?%# ¥6Mmation through sputtering

comprises introduci S S argon into a vacuum chamber,

applying a negativer%/qi'3}%';?9}{]?%&%0g ﬁ%’e gp%ﬁqﬁ%ﬁ%gg%g@g? ihthe chamber to
TERUSE gioW disgharge therein, making the thus- formed plasma cations

collide with the sputtering target, and depositing the thus-released,

[ §putiering target-constitutive atom on the substrate disposed opposite to
the target. [0003] Typically, the sputtering target includes aluminium,

aluminitiie afiew Juah-meltingrpoink metal{e &, tuRgsien MelybdeRwM: arget

titanium) and its alloy, high-melting-point silicide (e.g., molybdenum

s siliciclen tmdgstemsilic'de) ;asgtecently nay sittered 1T Or(intlivmtinoxide) thin
body has become used for it. [0004] A backing plate functions as a

f suppdroandadutherdandtionscas adeoalingtmediunciet terovifig figatfragane 1
the sputtering target that generates heat therein during sputtering.

daERORIYly, the BRErngate gerlerallyashs &eooling mEERANISM imsidd  as

IEQuid—crystal displays, plasma displays, etc.

BACKGROUND ART

[0002]

Thin film formation through sputtering comprises
introducing a rare gas such as argon into a vacuum chamber,
- applying a negative voltage to éhe sputtering target in the
chamber to cause glow discharge therein, making the
thus-formed plasma cations collide with the sputtering target,
and depogiting the thus-released, sputtering
target-constitutive atom on the substrate disposed opposite
to the target.

[0003]

Typically, the sputtering target includes aluminium,
aluminium alloy, high-melting-point metal (e.g., tungsten,
molybdenum, titanium) and its alloy, high-melting-point

silicide (e.g., molybdenum silicide, tungsten silicide); and

recently, a sintered ITO (indium-tin-oxide) body has become



For the backing plate, used are oxygen-free copper, copper alloy,

aluminium alloy, stainless steel, titanium alloy, etc. Of those, a copper

backing plate is favorably used, as its thermal conductivity is good.

However, its linear expansion coefficient is 17 x 10-6/K and is large, and

this_is problematic in that its deformation is great owing to its elongation in
u%%%afgifuéé and, after used a few times, it could no more be reused.
{BO(%)S The sputtering target for use in the above-mentioned

sput% ring step is generally used in the form of a structure thereof

solder%g 0 %g]"il%kin%tglg,é:g W'thna ow-melting-point soldering material.

[0006] " T the Spuitefing step, when the %gut?erﬁﬁﬁgpg’& strd&dretar ther
efegledduah quing o e qalisiop.ofiplgstpa calionsperewitand wien,

there is a great difference in the linear expansion coefficient between the
SERMAIINEHaIORtang ihe backing aipconsItutng L dhen fhe shuterlgg. ;g

target structure may deform like a bimetal . The deformation may occur
splsodr piediicingdhe sputiering targel Heuokigy p1dhe defemalion, has a

produces some problems in that the sputtering target may crack, the
ceoltiering meateralimay fuseiakd the.soldered part may peel. [0007]

Accordingly, a sputtering target structure is desired, which does not cause

bimetaF @eformatidreevaim@hen exposedde dhighrtempesataresfinee copper,

sputtering and which is therefore free from the problems of cracking and
CBE@I‘?‘H@%?F%I‘Pé‘sp%&t‘éﬁﬁ@%é&*@éﬂtﬁ@t’déofﬁtai@&%ﬁt@?ﬂ@ybdéﬁ@mhﬂdalloy,

titanium have become used as a sputtering target material, and the linear
SEkpanSibnifciefit SARBSE nhstalsigiealy dfferd froh s midar used, as
i gépagﬁion colefficient of COpper that, is favorably used for a backing plate

MateRar Therefora theeduitsment Yor #R°ShuttertaIgat stricttre freBSar
o ;{rogn g]go%b%\étee- ntione% probllegns is g_rgz/at. %88% For obtainin% the

Sputtering target structure fra& flom thelabobedmentiGned prsuledisl this is
pYBEQURRIONDSES NeNE NCIIOM BB IAS: 3 5 FRLEAMBE: g co its

investigations of soldering materials and soldering m ods have
e DEyced shmethed eamRASINGEAISRPSIHG ter used a few times, it could

no more be reused.
[0005]

The sputtering target for use in the above-mentioned
sputtering step is generally used in the form of a structure
thereof soldered to a backing plate with a low-melting-point
soldering material.

[0006]

In the sputtering step, when the sputtering target
structure is heated high owing to the collision of plasma
cations therewith and when there is a great difference in the

linearexpansioncoefficientbetweanthesputteringtargetand



a tin alloy sheet or th like between a sputtering target and a cooling plate
(backing plate) , putting an indium alloy between the sheet and the
sputtering target and between the sheet and the cooling plate, and
heat-sealing them (Patent Reference 1) ; a method comprising subjecting
as utt ring tar et for plating, to a pretreatment such as plating or vapor

e g &6 an Hé&ﬁﬁ@talﬁﬁféﬂma‘i&rﬁv betfeeRhE Shimeringraet
t d lat k Patent R f 2 thod
ci)rlr%g{:rglng?ncoeoclfl;%%r? ES%?CmIa erla {.bc)‘ #Wsen ) séuei :rrllgrgatg?‘é’gi Egéf § ceur

2 £891g,plate hacking RAL) (Eatanl Relerence 31 ca method gogiprising

inserting a heat-conductive adhesive bet een a sputterlng farget and a

backingrplatg and.adhering ther with-alow melting-point metal dispased ¢

between the adhesive and the sputtering target and/or the backing plate

sfbatent Referencg) may thesemetheds aresto.attaindhe effeghthrayolruse

‘modification of the constitution of the thin solder material layer between
artlde shetteriigitarget arnsktheduackingelate, and they could hardly attain
the intended effect. In these methods, in addition, the minus effect of
[ @9&rdal conductivity depression owing to the disposition of various
materials between the sputtering target and the backing plate cannot be
bypas$&tf FifttHed e \Fs&BRRERIMESpEcHianatie rpeintotitd sodesired,
[0009] On the other hand, a backing plate investigation has
W%%Gﬁbéét?ﬁ RethGPFRrRE A three RysRar Bakify pRishtudesed to
%ybdenum -titanium-molybdenum, as is disclosed in Patent Reference 5.
THirs |semeFr¥aEanL@rt%% Ih%a?%%gﬁﬁéﬁl%ogﬁﬁle‘ﬁ?6?fhell§a&k?ﬁdf ﬁlfcffé the ree
ecgs that Qzem%put rlnl%tq{get to be ombi eglwthflt &I
ITference 6ra|scloses a ing plré e ﬁ)rme% ot a co%posﬁe materia ?’rlng
ybdenum and copper. Patent Reference 7 proposes production of
a backing plate from a composite material of aluminium or aluminium alloy

with cerapie.t 1, %aéhaae fmatedals havepoos maghinahility,and 5 ¢

are hardly appllcable to large-sized products for FPD for which, in
a paspeae thedhernaalpxpansionedifference.betweensthe sputteringiytgat i on
and the backing plate is especially problematic, [0010] Patent
cReféranteBcproposes adackingl plate-eemprisiag fifaniymt Howenies, ilSinear
thermal conductivity is extremely low and this is unfavorable to a structure
exparsputteringedrigetant b isdckingpiite Boaitppetl Withrawedolingused for a
mechanism. Further, Patent Reference 9 proposes a technique of
b%%h&ﬁg@éé@e@éﬁﬁ@%facgbﬁa%@mg pid&e 1§ pe'borrieentd s£or the
sputtering target. In this, the grooves are to absorb thermal deformation,

SPUt b S StheFREfd, 518 FrobiEmAtic T thap™ the above-mentioned

problems is great.
[0008]

For obtaining the sputtering target structure free from
the above-mentioned problems, various - proposals have
hefetofore been made.

For example, investigations of soldering materials and

soldering methods have produced a method comprising disposing



10011] its thermal conductivity depression is inevitable. Patent Reference
1: JP-A 61-250167 Patent Reference 2: JP-A 5-25620 Patent

a tin alloy sheet or the like between a sputtering target and
a cooling plate (backing plate), putting an indium alloy
between the sheet and the sputtering target and between the
sheet and the cooling plate, and heat-sealing them (Patent
Reference 1); a method comprising subjecting a sputtering
target for plating to a pretreatment such as plating or vapor
deposition thereon and inserting a buffer material between the
sputtering target and a cooling plate (backing plate) (Patent
Reference 2) ; a method comprising inserting an insert material
between a sputtering target and a cooling plate (backing plate)
(Patent Reference 3); a method comprising inserting a
heat-conductive adhesive between a sputtering target and a
backing plate and adhering them with a low-melting-point metal
dispésed between the adhesive and the sputtering target and/or
the backing plate (Patent Reference 4).

These methods are to attain the effect through
modification of the constitution of the thin solder material
layer between the sputtering target and the backing plate, and
they could hardly attain the intended effect. 1In these methods,
in addition, the minus effect of thermal conductivity
depression owing to the disposition of various materials
between the sputtering target and the backing plate cannot be
bypassed. Further, the use of indium is problematic in point
of its cost.

[0009]



Reference 3: JP-A 4-365857 Patent Reference 4: JP-A 2000-160334
Patent Reference 5: JP-A 8-246144

On the other hand, a backing plate investigation has
proposed a method of forming a three-layered backing plate
structure of molybdenum-titanium-molybdenum, as is disclosed
in Patent Reference 5. This is for making the linear expansion
coefficient of the backing plate the same as that of the
sputtering target to be combined with it.

Patent Reference 6 discloses a backing plate formed of
a composite material of molybdenum and copper.

Patent Reference 7 proposes production of a backingplate
from a composite material of aluminium or aluminium alloy with
ceramic.

However, these materials have poor machinability, and
are hardly applicable to large-gized products for FPD for which,
in particular, the thermal expansion difference between the
sputtering target and the backing plate is especially
problematic.

[0010]

Patent Reference 8 proposes a backing plate comprising
titanium. However, its thermal conductivity is extremely low
and this is unfavorable to a structure of a sputtering target
and a backing plate equipped with a cooling mechanism.

Further, Patent Reference 9 proposes a technigque of
providing grooves on the surface of a backing plate to be bonded
to a sputtering target. In this, the grooves are to absorb

thermal deformation, but on the other hand, this is problematic



Patent Reference 6: JP-A 62-67168 Patent Reference 7: JP-A
2002-161361 Patent Reference 8: JP-A

in that its thermal conductivity depression is inevitable.

[0011]

JP-A 61-250167
JP-A 5-25620
JP-A 4-365857
JbP-A 2000-160334
JP-A 8-246144
JP-A 62-67168
JP-A 2002~161361
JP-A 6-293963
JP-A 2-43362

Patent Reference
Patent Reference
Patent Reference
Patent Reference
Patent Reference
Patent Reference
Patent Reference

Patent Reference

O W Yy U Ww N

Patent Reference

DISCLOSURE OF THE INVENTION

PROBLEMS THAT THE INVENTICON IS TC SOLVE

[0012]

Accordingly, an object of the invention is to provide
a sputtering target structure which has good machinability
and thermal conductivity and has good wettability with
soldering materials, which is inexpensive and can be used
repeatedly for a long period of time, and which is free
from problems of cracking and peeling of the sputtering

target therein.

MEANS FOR SOLVING THE PROBLEMS

[0013]
For attaining the above-mentioned object, we, the

present inventors have assiduously studied the constitution



6-293963 Patent Reference 9: JP-A 2-43362 DISCLOSURE CT THE
INVENTION PROBLEMS THAT THE INVENTION IS TO SOLVE [0012]
Accordingly, an object of the invention is to provide a sputtering target

structure which has good machinability and thermal conductivity and has

good wettability with soldering ffateriais, which is inexpensive and can be

used repeatedly for a long period of time, and which is free from problems
oftcrackimgrane peelingrefthe tspatteriag targetdhereimMBEANS FORs of the
ROVENG TIERROBLEMS [0013}nq, Fosataipingihe, nave found that
ghave;meqtionsel, ohiqat. w0 Aresent iMVeNRrs AYR 2SO Us ups tance
studied the constitution , , o ,
having a small linear expansion coefficient for the main
material of a backing plate may solve the problems, and on
the basis of this finding, we have further studied and have

finally completed the present invention.

[0014]

Accordingly, the invention provides a sputtering
target structure formed by bonding a sputtering target and
a backing plate, wherein the sputtering target is composed
of a sputtering target material having a linear expansion
coefficient of 3.5 to 17 x 107°/K and wherein the backing
plate is formed of a material that is a composite material
comprising aluminum or an aluminum alloy and one or two or
more reinforcing material selected from  the group
consisting of carbon, silicon carbide and silicon nitride
and has a linear expansion coefficient different from that
of the sputtering target material by at most 2 x 107°%/K,
and a copper plate having a thickness of from 0.3 to 1.5 mm
is disposed on at least one face of the backing plate.

(00157
Preferably in the sputtering target structure of the
invention, the material to constitute the backing plate is
a composite material that comprises aluminum or aluminum
alloy as the matrix and, as incorporated therein, one or
more granular or fibrous reinforcing materials selected
from the group consisting of carbon, silicon carbide and
silicon nitride, where the ratio of (aluminum or the
aluminum alloy) /the reinforcing material is 70/30 to 25/75.
Also preferably in the sputtering target structure of
the invention, the sputtering target and the backing plate

are



of a sputtering target structure and the materials of the members
constituting it, and, as a result, have found that use of a composite
material of aluminium with a substance having a small linear expansion
coefficient for the main material of a backing plate may solve the
rablems, and.on the basis, of this finding, we have further studied and

DS %%%%in%ﬁ?%%ﬁ‘u%]fetg&? e pRESERRinventio? JoOTA T 2AdBrdingly, the
inventi rovides a sputtering target structure formed by bonding a
SpUteh S Tt S Sibokig o SHit S e LU iors tigRt e ure of

Qs spuiteri ial in (near. ' C
e eTeiant ol 14 6 1 X106 ahg horen the badng I e ehastas

112 Mpferiabthatis 4 composiednatenal comprisiBgAUYMIMUML QL A ec s steel
aluminum alloy and one or two or more reinforcing material selected from
pibe group consisting of carbon, silicon carbide and silicon nitride and has
a linear expansion coefficient different from that of the sputtering target
EFRatetialhy aHmosNYBENIOEDK, and a copper plate having a thickness of
from 0.3 to 1.5 mm is dHsposed on at least one face of the backing plate.
[§Oa5] Preferably in the sputtering target structure of the invention,
the material to constitute the backing plate is a composite material that
comprises aRifRiuRT B AReh iRy alfo§ HsURE witrkfakdicas Hvestpérted the
therein, one or more granular or fibrous reinforcing materials selected

onFHEgroubtonsiting o BarbtiP aMiEd RaibRfet and $figsn Rifdeen the
where the ratio of (alumi , ar the aluminum allpy)/the reinforcin

TRERal AT 0B0IS 288 LR E et T T e e it erefore
tructure, i iQn, p ing target and the backing plate are

Dot o A e neah Stpa Siey 22 HESEARNARES Bea che

sSRuHerng [arget sltuctyreot e ipuention, the backing plate hag a ¢egling. .1
channel inside it and the inner cooling channel is a copper or stainless

£15¢eekpipe. EERECT O T INVENHEN[QOLE] 1 o s 19188 SPWISHPgering .
target structure of the invention, the difference in the linear expansion

Irccefficienthetweaen thespleteting teageland thedkacking phateris smalknt ion
and therefore , even at high temperatures, the structure does not warp

i snidersputteviagamiyeteand therbadkinggsatedhéreimaloynatipest frommd its
each other, and the structure enables stable sputtering. In addition, the

S EPURBAHTG largevatnickgiesofale iriksdibn is inexpensive and can be used
repeatedly many times, and its economical advantages are great.

DESEEERTFADN O TEERSRAWIRG S

[0017]

[Fig. 1] It is a schematic view of a sputtering target
structure.

[Fig. 2] It is a schematic view of a disposition of cooling

pipes in an iron chamber.
[Fig. 3] It is a schematic view of a shaped article formed
by sintering a reinforcing material.

[Fig. 4] It is a schematic view of a shaped article with



[0017] [Fig. 1]it is a schematic view of a sputtering target structure. [Fig.
2]t is a schematic view of a disposition of cooling pipes in an iron
chamber. [Fig. 3]It is a schematic view of a shaped article formed by
sintering a reinforcing material. [Fig. 4]It is a schematic view of a shaped
article with a copper plate disposed on both faces thereof. [Fig. 5]t is a

2 CFSEPSICtBNAFFie oTRORGH- TSR ek abffG BeHRE IERS 6]It is a

[

schematic view of a backing plate. DESCRIPTION OF REFERENCE
TERALS It 1s a cross-sectional view of a high-pressure

casting device.

[Fig.

6] It is a schematic view of a backing plate.

DESCRIPTION OF REFERENCE NUMERALS

[0018]

1

2

3

30

301

302

303

31

32

4

471

5

Sputtering target structure
Sputtering target
Backing plate
Shaped article of reinforcing material
Carbon fiber
Aluminium melt
Composite material of aluminium and carbon fiber
Stainless steel pipe for cooling
Copper plate
Iron chamber
Space

High-pressure casting mold

BEST MODE FOR CARRYING OUT THE INVENTION

[06019]

The gputtering target structure of the invention

comprises a sputtering target and a backing plate bonded to

each other.

Not specifically defined, the sputtering target may be

formed of any known sputtering target material, but preferably



[00 18] 1Sputtering target structure 2Sputtering target 3Backing plate
30Shaped article of reinforcing material 301Carbon fiber 302Aluminium
melt 303Composite material of aluminium and carbon fiber 31Stainless
steel pipe for cooling 32Copper plate 4lron chamber 41Space
5High-pressure casting mold BEST MODE FOR CARRYING OUT THE
INVENTION

has a linear expansion coefficient of from 3.5 to 17 x 107
/K.

The size of the sputtering target 1s not also
specifically defined.
[0020]

Not specifically defined, the material to constitute
the backing plate in the invention may be any one that has
the difference in the linear expansion coefficient between
it and the sputtering target material of at most + 2 x 107
°/K.

In the invention, the material to form the backing
plate 1s preferably a composite material that comprises
aluminium or aluminium alloy as the matrix and, as
incorporated therein, one or more granular or fibrous
reinforcing materials selected from the group consisting of
carbon, silicon carbide and silicon nitride, and the
material has a linear expansion coefficient of from 3.5 to
17 x 107°/K.

[0021]

Formation of the Dbacking plate from the above-
mentioned material betters the machinability of the formed
backing plate, and facilitates the process of forming holes
in the plate through which the plate is fitted in a vacuum
chamber.

In case where a hardly-machinable material such as
silicon carbide is used as the reinforcing material, the
composite material containing 1t may be hardly machined,
and therefore, it is desirable that the material is used in

a part

10



[0019] The sputtering target structure of the invention comprises a
sputtering target and a backing plate bonded to each other. Not
specifically defined, the sputtering target may be formed of any known
sputtering target material, but preferably has a linear expansion
coefficient of from 3.5 tb. 17 x le-6/K. The size of the sputtering target
O%s hofalSGSPREHESIy A8fnelP TH0B] " rIdtispR it Béfited, the
[({la%t lal to constitute the backing plate in the invention may be any one
hathas the difference in the linear expansion coefficient between it and

the sptﬂlleri target m terial of at most 2 x 10- 6/K In.the invention, .
the materia’ﬂj}% form ?ﬁlf Bgcr:]l(ingt %Fate% ?éeﬁcé(fex?gt%@/% gofmgéls?terrﬁé%%i% cind

ndhahcomprises glwpiniyp orgluminiym aliqy.ag the matix . and, @s o1 cap1y

incorporated therein, one or more granular or fibrous reinforcing materials

sselactedifrom-the gronp censisting-of carkons silicon camhide andsilicale the
nitride, and the material has a linear expansion coefficient of from 3.5 to

addve 1arefic {002 1 inEermation-efdhehasking platedrom the
above-mentioned material betters the machinability of the formed backing
plate, and faciitateé ssthevprocass bf fatarnng Holesi indhe flatesthrougivansion
which the plate is fitted in a vacuum chamber. In case where a

cdrmfdlyaactinalfle aterialSUch &s siicosedrbide is uspdasdheng target
reinforcing material, the composite material containing it may be hardly

Mah&chiRed, dMPthérefreCRROGSRNE iRl the ntatehal RUetiAc pakh it

may comprise a JIS-AC3A alloy and carbon fibers, having a linear
expansion coefficient of from 4 to 5.5 X 107%/K.

When a titanium alloy having a linear expansion
coeﬁficientofSBXlO“%@(isuﬁedaseasputteringtaréetmaterial,
then the composite material to be combined with it may comprise
a JIS-Al050 alloy containing silicon carbide powder in an
amount of 65 % by volume and carbon fibers and having a linear
expansion coefficient of from 8.5 to 9.5 X 107°/K.

Other combination examples of various sputtering target
materials and composite materials suitable to the sputtering

target materials are shown in Table 1.

11



of the structure that does not require machining. [0022] In the
invention, the blend ratio of the reinforcing material to constitute the
composite material may be suitably selected so that the resulting
composite material may have the above-mentioned linear expansion
[é:ggg'?]cient. For example, when molybdenum having a linear
expansion coefficient of 5.1 X 10-6/K is used as a sputtering target
[ﬂ%tfgaE hen the composite material to be combined with it may comprise

a JIS -AC3A alloy and carbon fibers, having a linear expansion coefficient

of from'arfeRvVRierid-6/K. When d0¢rapasite Makeyidl dvimpekingdiate

Msiglansion coefficiéfiadf 9 x 10-6/K is (=¥EPastosiMdlshg target matéfhsar
then the compag eﬁm%} | fo be combined with it may comprise| a Bxgansion

-A1050 alloy con ANg,§ lican carbide powder in an amount 0116:) ég’ﬁ(g%‘/%t

CMB‘I me-and-gar bunﬁe%ﬂb an jeil |Hl§ﬁ”f‘?‘8’lﬂ 'F&\h_ﬁlﬁh’é’éﬁ’i”n coeffict Aol 1g

tilEAMNS-5 10 915 X IO | LiRGRGRMIENGR EXAmBEs Of varous g

cBptiering target materials arjdcampesHe RHalgBliaie o the 47

nspytitering target materials areaghommiyd ablecbn [BR2S33e- [Table 1] 56

Target Material Composite Materahdor Backing Plate . Metal Lingar 25

" ExepnrRivricaidaitisieaty (1) Baifu-kan.
[0024]

The backing plate to constitute the sputtering target‘
structure of the invention has a copper plate disposed on its
side.

The copper plate may be disposed on at least one face
of the backing plate, but is preferably disposed on both faces,
or that is, on the front and the back faces of the backing plate
for more effectively preventing the deformation of the backing
plate owing to its bimetal action.

The thickness of the copper plate is from 0.3 to 1.5 mm,
preferably from 0.5 to 1.2 mm. When the thickness is more than
1.5 mm, then it is unfavorable since the thermal expansion of
the backing plate may be large. On the contrary, when the
thickness is less than 0.3 mm, then it is also unfavorable since
the workability of the backing plate may be poor in forming
it.

Copper has better solder-wettability and thermal

conductivity than aluminium, and therefore, when a copper

12



(x 10-61K) Composition (vol./0) Linear Expansion Coefficient (x 10-6/K)
copper 16.6 aluminum 80- alumina 20 17-18 titanium 8.5 aluminum 35 -
silicon carbide 65 8-9

plate is disposed on both faces of the backing plate, then the
backing plate may realize excellent solder-wettability and
thermal conductivity.

[0025]

Not specifically defined, a copper plate may be disposed
on the side of the backing plate in any desired manner. For
example, according to the method mentioned below, a copper
plate may be bonded to the backing plate while the backing plate
is cast.

[0026]

In the invention, a cooling channel is disposed inside
the backing plate.

Provision of the cooling channel inhibits the expansion
of the backing plate by the heat from the sputtering target
to be sputtered, and prevents the low-melting-point solder
material from melting, therefore preventing the sputtering
target from peeling from the backing plate.

Regarding its material, the cooling channel is
preferably formed of stainless steel or copper.

For forming the cooling channel inside the backing plate,
it is desirable that the composite material for the backing
plate is cast and solidified into the plate, while integrated
with the pipes formed of the material for the channel to be
inside the plate.

Not specifically defined, the cross-sectional profile

13



chromium 6 aluminum 25 - silicon carbide 75 6-7 molybdenum 5
aluminum 70 - carbon fibers 30 5-6 aluminum 100 25 From Physical
Dictionary by Baifu-kan. [0024]
of the pipe for the cooling channel may be circular, angular
or oval.
[0027]

For producing the backing plate, concretely, the
following method ﬁay be employed.

For example, a reinforcing material is filled into the
space of an iron mold while pipes to be a cooling channel are
put in the mold. The method for filling the reinforcing
material is not specifically defined. A reinforcing material
may be caét into the mold in the form of a silica slurry or
the like.

Next, the mold with the cooling pipes and slurry therein
is subjected to heat treatment, whereby the slurry is fired
and the sintered article of the reinforcing material is taken
out of the mold.

A copper plate is fitted to the sintered article in any
desired manner, thén this is put in a high-pressure casting
mold, and an aluminiummelt is cast into the mold and solidified
under high pressure.

[0028]

The sputtering target structure of the invention may be
produced by bonding a sputtering target to the backing‘ plate
thus produced in the manﬁer as above.

Bonding the sputtering target to the backing plate may

be effected by the use of any known solder material, for which

14



The backing plate to constitute the sputtering target structure of the
invention has a copperplate disposed on its side. The copper plate
may be disposed on at least one face of the backing plate, but is
preferably disposed on both faces, or that is, on the front and the back
faces of the bac plate for more effectively [ireventlng the deformation

PHF e Backing SWWhg fo'its Bietdsiction 1Y The thickness of the

copperplate is from 0 3to 1.5 mm, refera from 0,5 to 1.2 mm. When
the thlcﬁnee%ls Ci§Morethand Ea}ﬁﬁﬁ theh ?tuigyt—ulﬁ?é:vf? fabtRS RS THE HdtmSPch

%@ﬁ%gg&osq@% %Ckgl%lplat%t%l}g% cllargg tP E Comra 811’19 force,

s IS less than |t is also un avoragle smc

aM@rkahility.of the backing nlate,may be nooin forming it 5 a&m@ggé%us

better solder-wettability and thermal conductivity than aluminium, and
eiherefore, when a copper plate is disposed on both faces of the backing

plate, then the backing plate may realize excellent solder-wettability and
[ tieerenal conductivity. [0025] Not specifically defined, a copper plate

may be disposed on the side of the backing plate in any desired manner. ,

For exdimple naecording tosthie methidd=nhentioned hidaw,id copparpldierence

may be bonded to the backing plate while the backing plate is cast. [0026]
Eqn tHesinbertlon ‘seodittrpehismnel isdisposad insriesthe hacking platesnt ion

Provision of the cooling channel inhibits the expansion of the backing
SBRite By s hest frofitheSputtering target to be sputtered, and prevents

the loy-melting-point solder material from melting, therefore preventing
[%eg’gp;(l\jttering target from peeling from the backing plate. Regarding

h115 matgrlal She cooling channel is preferably formed of stainless steel or

per. For forming the cooling channel inside the backing plate, it is

desiatie fratbe somaosile malec fou e bcldng pals,is cast and..

solidified into the plate, while integrated with the pipes formed of

materigl focthe chanagldabe insidedhe plate JNetspgeifically.defined, the; e

cross-sectional profile
wall thickness 1 mm) were aligned in an iron chamber 4 having

a length of 2,000 mm a width of 400 mm and a depth of 40 mm,
at regular intervals in the cross directiqn of the chamber (the
distance between the side of the chamber and the outermost pipe
in the cross direction was 30 mm), in such a manner that the
distance from the bottom surf}ace or the top surface of the
chamber to the pipe could be the same (Fig. 2). The space 41
was filled with a reinforcing material, or that is, carbon
fibers 301 having a diameter of 8 um and a length of 10 mm so
that the volume percentage of the carbon fibers in the space
41 could be 30 %.‘ Next, 5 % by weight of silica sol was cast

into it, dried at 100°C, then fired in nitrogen at 700°C, and -
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of the pipe for the cooling channel may be circular, angular or oval. [0027]
For producing the backing plate, concretely, the following method may be
employed. For example, a reinforcing material is filled into the space
of an iron mold while pipes to be a cooling channel are put in the mold.
The method for filling the reinforcing material is not specifically defined. A

EREiRfot CihgTmaietial hrdy 6EXABERS th@diaeifeForm ot sifiga 3IdRyoon
ff{)the Iige. Next, the mold_w%h% e cooling_pipes and slurry therein is
e

50bje 8RS hédt treatfent, WhePeby Tha Sarty et & tRé Rfferdd® 11t

tk:i\rtircle r(?ft .reinfggcing material is taken out of the mold. A copper
p?ate is fitted To the sintered article in any desired manner, then this is put

in a high-pressure, casting ol gad anAlpminiumIpelt igcastinto g o ey,
mold and solidified under high pressure. [0028] The sputtering target

ostrictie ofthasirventipn naybe prodHcad by bonding &sputtalingiarget ces

to the backing plate thus produced in the manner as above. Bonding

ofhe spuiirrpgdarget i@ the backingdgplate) mayrke gffected by theyuse e ssure
any known solder material, for which preferred is indium, tin or their alloy.

cdiy thenspuitaring targetstrusiure ahthelinvemtiam syeh anioexpensivetio was
alloy may produce a sufficient bonding force, and the structure is therefore

cebndmicaltdrtl advahtageods. RXANPLESI 00283 high pressure at a

pressure of 55 MPa. After thus completely solidified, the cast
product was taken out, the excess aluminium part was removed,
and a baking plate 3 was thus obtained, comprising a composite
material 303 of aluminium 302 and carbon fibers 301, containing
stainless pipes 31 built therein, and having copper plate 32
disposed on both surfaces therecf (Fig. 6).

The linear expansion coefficient of the backing plate
3 was 5.6 X 10°°/K.

[0031]

Next, onto the copper plate 32 disposed on one side of
the backing plate 3, a solder tin was applied at 280°C. Next,
a molybdenum sputtering target 2 (having a thickness of 15 mm,
a length of 1,900 mm and a width of 350 mm) was bonded to it
to complete a sputtering target structure 1 of the invention
(Fig. 1) . 1In this, the solder wettability of the parts was
good.

[0032]
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The invention is described in more detail with reference to the following
Examples, to which, however, the invention should not be limited. [0030]
(Example 1) This is described with reference to the drawings. Five
stainless steel pipes 31 (outer diameter 15 mm; pipe wall thickness 1 mm)
were aligned in an iron chamber 4 having a length of 2,000 mm a width of
400 MFaiid BEpthTGT 56 FRIRt &t regaiarftehv RS RACFSSs Hirektior 1ng -
Tﬁf the chamber (the distance between the side of the champer and the
BlitefESt PP itPthd BroiR dir&doHvhs 30 thmy'af sithe hfaniétthdt the
Stqlecg!és;[:ainrg:e 1}0@ tg% bgtt%m sucrfacse or tge top surface of the chamber to
e pipe could Be e samea(ffig.%. The Space 41 was filled with a
reinforginapalerlal uihals. caman (RS Ad1ay'ng A dameletot8 ey ng
and a length of 10 mm so that thé volume percentage of the carbon fibers

pi%ﬂ'@,sm 4&%809@5@&%@9{@ @%Fmét%hbé( weight,af.s{lica,goly asfasting.
into it, dried at 100C, then fired in nitrogen at 700C, and thereafter the

iron chaher 4 wasdemoved toahtainascarbendivanshapediarticle 3 e 3,
with the stainless steel pipes 31 built therein (Fig. 3) . A copper plate

132 haVinge=a thidkness ®f 1imm] a lergih of 3O00 ameandsa wittk 04008t to
mm was disposed on both faces of the shaped article 30 (Fig. 4), and put
rapadiige pressuse castingimekl {Figo5kE An aluminium melt 302 at 800C
was cast into the mold 5 and solidified under high pressure at a pressure
[®PBBIMPa. After thus completely solidified, the cast product was taken
out, the excess aluminium part was removed, and a baking plate 3 was
%in?e)d, comprising a composite material 303 of aluminium 302 and
carbonlfib s 301 containin% stainless pipes 31 built therein, and having .

g
copperplatd 52 Hilosta B Both SuAcEE IHERST (Rigtél’S COPRETnEdPeS

@ﬁg@@sigggggffigéerg of the backing plate 3.was 5.6 x 10-6/K, [0031
( Next, onto the copgerlﬁétel% %}g%%‘se%%\ﬁlgr% Side ot the %’50%%5 pjfatce)f 25

nrd; ASQldgnin was applied at %%Q-a'}k%ta?ggubgsw ko g‘gfst%%e&.s

2 having a thickness of 15 mm, a length of 0 mm and a width of 350

mdf)Menasoned 4o i torcomplete asputieringdarget stryctuesb afthe s np 1 e

invention (Fig. 1). In this, the solder wettability of the parts was good.
1 [0032hixed ke Spuiteriog tarpet steietde I wasoysedoforsputieringsTh8rmed

sputtering target structure 1 was stable until the sputtering target 2 was

igbpsamedurry with 3 % silica sol in such a manner that the
powder content could be 500 g/liter. The slurry was cast into
the space of the iron chamber. This was dried at 120°C, and
then fired in air at 600°C, and a silicon carbide shaped article
with copper pipes built therein was thus obtained.

In the same manner as in Example 1, a copper plate was
disposed on both faces of the shaped article. Also similarly,
an aluminiummelt was cast into the chamber and solidified under

high pressure, and a backing plate was thus obtained,

comprising a composite material of aluminium and silicon

17



A new sputtering target was bonded to the used backing plate, and the

resulting structure was used for sputtering. After three-times repeated
use of the backing plate 3, the plate deformed little, and the plate was
resistant to repeated use of 20 times or more. [0033] (Example 2) In

the same manner as in Example 1, five copper pipes (their cross section

C3& BvalChabig d & BPBRMBIER OF 28t d-Rific? hantetet BES Hid siprer
pipe wall thickness of 1.5 mm) were aligned in the same iron chamber
fRipe wa ) ¥
P& that usleséplﬁ“lq:e%rﬁﬁle (?t;gn 0] éﬂiff% chrbidE Bdwder (#120/#400
.3/1) formed into a slurry with 3 % silica sol in such a manney that th
powd\gr??zgn?e%rtl%gﬁldegg %8%/ lg?llrferc.: qfﬁ%gsjﬂf r:rLf/e \rllvgs%gs'f m?oqﬂ?é: %ﬁﬁ% giate

wihe 'gog cgagpar his was dried at 120C, and then fired in a at 600C, and
a silicon carbide 'shaped article with copper pipes built therein was thus

obtaingdxt, dJAthesamnenanenasio Exnpleds @ cOPREIPIIWASE the
disposed on both faces of the shaped article. Also similarly, an aluminium

banedt was gasikinto the chamber and splidifiedynderhigh pressure, apdar , 5
backing plate was thus obtained, comprising a composite material of

t ataninium apd tsfliconngatideydravitigecopper piped behkereinfand mm, a
having copper plates disposed on both surfaces thereof. The linear

lenpahsion coeffiienrofte backind platé wasP818w 196/KbondeNekty it to
onto the copper plate disposed on one side of the backing plate, a solder

CHRREEpBliEPHEESIC "Rk ERANRIFTF Yot M PargBe(havifg ton.  In

thickness of 16 mm, a Iength of 1,900 mm and a width of 350 mm) was
EBbfded BSit 16 LOfDISE TrgRitteting taiget BfuSaRE 6 HRSn&sHiidn. In

[ @ig,ﬁe solder wettability of the parts was good. [0034] (Comparative
xample 1) A molybdenum sputtering target as bonded to a copper

(g&%gggga@ga%@??@cmess of 1 mm, a length of 2,000 mm and a

width of 400 mm, using a solder tin, to thereby construct a sputtering

target ﬁtragy%%e@ﬁha copling chanpel builttherein), o, Jbis was used e

in sputtering, but it warped too much and therefore could not serve as a
bsputieringterget. MPUSTRIALARRLICABILETY mm, a length of 2,000
mm and a width of 400 mm, using a solder tin, to thereby
construct a sputtering target structure (with a cooling
channel built therein).

This was used in sputtering, but it warped too much and
therefore could not serve as a sputtering target.
INDUSTRIAL APPLICARILITY
[0035]

In the sputtering target structure of the invention, the
linear expansion coefficient difference bétween the

sputtering target and the backing platée is extremely small.

Accordingly, when the two members are bonded together with a
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[0035] In the sputtering target structure of the invention, the linear
expansion coefficient difference between the sputtering target and the
backing plate is extremely small. Accordingly, when the two members are
bonded together with a solder material, they do not warp and can be
formed into the intended sputtering target structure. In the invention, in

S QAR HSPERSIve Ay he B5e ¥ AERNEWDIFR N PFatictr dnthée the

. sgutt%gn S stt(:a%to.be used in a pé%lcess ofProdumng’%I#qegld,-cr%stal ,

lr(11Ie\e/i‘(c1:es, hie supu elfiﬁrglgarggjfgﬁlrge. ]ﬁuscliEH aes'ystelﬁl, sﬁﬂﬁ efthg°™ 8

aéﬁggﬁéﬂﬁﬁ?t‘i@?& the Invention faying a,small lingar expapsion caeffigient | |
difference is expected to make a great contribution to the stabilization of
pahe process of producingliguidserysial devices. MCSLLECLAMS, [Hcess
sputtering target structure formed by bonding a sputtering target and a
o Dagkinglates Wheseindhe sputteringitargetvatarial has adinegi ng area is
expansion coefficient of 3.5 to 17 x 10-6/K and wherein the backing plate
listpemediof awadiesias tbe sngtetinkbeipg wreampositemaerial thaicture of
comprises aluminum or an aluminum alloy and one or two or more
theinforcieg materidlselectedfremahé gloupeconsestingod carbonesificonrient
carbide and silicon nitride and has a linear expansion coefficient different
dibhe R of thessputRe ngadrged niEsalbyatanssteor todK tamato the
copper plate having a thickness of from 0.3 to 1.5 mm is disposed on at
Sﬁt@%}%ﬁé%&é@ﬁf tRé bAEngRIRES 2] THe sptRteHnd ffget seuttlrengstal
clajmed in claim 1, wherein the material to constitute the backing plate is a
ALY Aiposite material that comprises aluminum or aluminum alloy as the
matrix and, as incorporated therein, one or more granular or fibrous
reinforcing materials selected from the group consisting of carbon, silicon
carbide and silicon nitride, and has a linear expansion coefficient of from
3.3 Sc 17 X 10-7K where the ratio of (aluminum or the aluminum alloy)/the
reinforcing material is 70/30 to 25/75. L3] The sputtering target structure
as claimed in clairr wherein the sputtering target and the backing plate are
bonded together with indium, tin or their alloy. 14] The sputtering target
structure as claimed in claim 1, wherein the backing plate has a cooling
channel inside it and the inner cooling channel is a copper or stainless
steel pipe. :
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MCSLLP

CLAIMS

[1] A sputtering target structure formed by bonding a
sputtering target and a Dbacking plate, wherein the
sputtering target material has a linear expansion
coefficient of 3.5 to 17 x 10°°/K and wherein the backing
plate is formed of a material, the material Dbeing a
composite material that comprises aluminum or an aluminum
alloy and one or two or more reinforcing material selected
from the group consisting of carbon, silicon carbide and
silicon nitride and has &a linear expansion coefficient
different from that of the sputtering target material by at
most 2 x 107%/K, and a copper plate having a thickness of
from 0.3 to 1.5 mm is disposed on at least one face of the

backing plate.

[2] The sputtering target structure as claimed in claim 1,
wherein the material to constitute the backing plate is a
composite material that comprises aluminum or aluminum
alloy as the matrix and, as incorporated therein, one or
more granular or fibrous reinforcing materials selected
from the group consisting of carbon, silicon carbide and
silicon nitride, and has a linear expansion coefficient of
from 3.5 to 17 xiloﬁ/K where the ratio of (aluminum or the

aluminum alloy)/the reinforcing material is 70/30 to 25/75.

[{3] The sputtering target structure as claimed in claim 1,
wherein the sputtering target and the backing plate are

bonded together with indium, tin or their alloy.

[4] The sputtering target structure as claimed in claim 1,
wherein the backing plate has a cooling channel inside it
and the inner cooling channel 1is a copper or stainless

steel pipe.
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