DESCRI PTI ON  SPUTTERI NG TARGET STRUCTURE TECHNICAL
FIELD [0001] The present invention relates to a
sputtering target structure for use |n a spptted“”Wl""“l
step in production of a thin filmfo coati ng oating or .
decorative coating of flat panel dlsplays """

(h i naf t f dt "FPD') such as
Guraery ol d[o%z]yﬁg”nf cisol ays, eto.  IHIHINHINAINN
Sputtering conprlses |ntrodu0|ng a rare gas such as

argon into a VasyHrkRPREPEAR GE@p@%yb?ﬁU@Enegatlve

voltage to the sputterlng target chanber to
TEE?H&%A%'% mdischarge therein, neking the thus-forned
pl'asma cations collide with the sputtering target,
[O?Bq depositing the thus-rel eased, sputtering
et constitutive atomon the substrate disposed

t to t t 00Q3 [
Sput £8 ‘F.e goearGet it B ies Tlaken b 2 HnRoRaing targec

staII gl tin L rTEtaIt ﬁ.pgéjé¥¥lgk of a thin
??BF§ 58n Uﬂec afi U ReEing §FEByY
-nmelting-point silicide (e,qg., | ybdenum
fl%h .ferdéla ng?(felﬁl%mcsiee?mtaﬁe cPRE LS| gt §lat panel

sintered | TO (i ndiumtin-oxide) body has becone
displays (hereinafter referred to  as "FPD") such as

*G00002*

liquid-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 the sputtering target in the
chamber to cause glow discharge therein, making the
thus-formed plasma cations collide with the sputtering target,
and depositing the thus-released, - sputtering
target—censtitutive 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

]



1 used for it. [00041 A backing plate functions as a
support, and further functions as a cooling nmedi um
for renoving heat fromthe sputtering target that
generates heat therein during sputtering.
Accordi ngly, the backing plate generally has a
cooling nechanisminside it. For the backing plate,
used are oxygen-free copper, copper alloy, alum nium
usall ey stainless steel, titaniumalloy, etc. O.
those, a copper backing plate is favorably used, as
[obbg] thermal conductivity is good. However, its linear
expansi on coefficient is 17 X 10-6/K and is large, and

thispi §,cREAY gﬁttiec g ddind t 5, dgf 83@5&9“ iaZﬁ,fi?;fﬁ%tther

owng toits ['ongation i'n repeatedb andbI  bo651
f t ' l.d e be reused.
e A C°%fhaf§2‘%io%"{meemoaw§e- ﬁ%ﬁfif sheq the
' t [ [ I ed in the rmaf a ,
o a Pt Five <TRaPbor 08 dePEU Ea L “backrg e e
I | ting-point, | der.i terial. [0006 n .the
ol FEPPng LSRN 1 (S AT T kg SEn et g 2
is.heated high owing. to the collision of plasma
Co%if?%n@e?h%?gﬁPthnﬁgﬁemhﬁn there is a great difference

in the |jnear expansion coefficient between the
SpUt?%?iﬁﬁetgﬁﬁgﬁngnﬁlate' used are oxygen-free copper,

copper alloy, aluminium alloy, stainless steel, titaniumalloy,
etc. Of those, a copper backing plate is favorably used, as -
its thermal conductivity is good. However, its Ilinear
expansion coefficient is 17 X 10°°/K and is large, and this is
problematic in that its deformation is great owing to its
elongation in repeated use and, after used a few times, it couid
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

linear expansion coefficient between the sputtering target and



2 the backing plate constituting it, then the

sputtering target structure nay deformlike a

bi metal. The deformation may occur also in producing

the sputtering target structure. The deformation

produces sone problens in that the sputtering target

may crack, the soldering material may fuse and the

sol dered part nay peel. [0007] Accordingly, a
chSPUALRIL G IADRLARLANGEILS LE dgsld ede sé@fegrgﬁgstarget

not caus I et al ormatiron even when exposed t

e PR BILER L SR LI, ML Pl

pro peeling o

al?BUEE?EEg ucﬁ rg%hetgﬁ&%gﬁriﬁgc%QE'%t gg&x%@%ggqland
I't ani dm have becorme Gdsed as ~a spgiterlng target
mat er.i al , d the linear . expansion coefficient
hesdnBeidd Ehniakiiar, "BRrP 8T RoMR, e ey TTh Bhar che
expansi on_coefficient of copper at .is favorably use
SDf b ed L NGALRTHGE T8N iUy (. SPHEREERnatRE a1 ey Tuse
require t for the sputtering target structure free
an@rg etﬁg3§569é-R€ﬁFi8ﬁ¥dpeﬁﬂoblens is great. [0008]
For _obtaining the sputtering target structure free
[0PPdA the above- nenti oned probl ens, various proposals
have heretofore been made. For exanple, . .
i nve3€rgaciBasYof 2 SRWES Higihheaicdl stanatusel derdearired,

met hods have produced a net hod conprising di sposing
which does not cause bimetal deformation even when exposed to

high temperatures in sputtering and which is therefore free
from the problems of cracking and peeling of the sputtering
targét thereof.

Recently, molybdenum and titanium have become used as
a sputtering target material, and the linear expansion
coefficient of these metals greatly differs from the linear
expansion coefficient of copper that is favorably used for a
backing plate material. Therefore, the requirement for the
sputtering target structure free from the above-mentioned
problems is great.

[0008]

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

For example, investigations of soldering materials and

soldering methods have produced a method comprising disposing



3 atin alloy sheet or the |ike between a sputtering
target and a cooling plate (backing plate), putting
an indiumalloy between the sheet and the sputtering
target and between the sheet and the cooling plate,
and heat-sealing them (Patent Reference 1); a nethod
conprising subjecting a sputtering target for plating.
to a pretreatnent such as plating or vapor deposition
r ' t .Ut ri
a thereon,pRgdAsert ERg B H‘e?crwe@f g gﬁ%gggtpﬁg%g@% and

sputteri'ng target and a cooling plate

a QI%%FIQ.QI ;ﬁ.eiteé e r(]ﬁg cg%g? a 'I%ttlégg 0 E&q{‘g{l:.r?% n?n i 3?1%5.‘.1“1 gaal loy

an 1 nsert” materi a en a ar get "and

: ' I b [ I P f 3):
be%‘étghggglggn%fxgeé gﬁgl E‘lge pﬁ:%@%er%réﬁ:teg%%eg:ﬁc?eri{cggeetwgén athe

rrsirng 1rnsert -C

esive, between.a sputtering target and .a ckin
s hte §RE AR ABor RIARE A s igopdian ket
R ?is osed Setmeen t he adhesi ve, and %ge sputterin ,
SFSFGRE adiof THPUACKITIGE bF S CREIEAELRES 6 GRHE AT 1N
These ﬁth%ﬁﬁ are to attain the effecgt through
taﬁ%ﬁ?f#%’aﬁ B9 £the® R TEI TN Fudthést RiAtiBe Ry vapor

material | ayer between the sputtering target and the
depagkFagniharEomand YRSy @ Piak oy Matesii it hetween the

i ntended effect. In these nmethods, in addition, the
SPHE REE1BEf IV aKer oL pdEtg (hackipaerkron) dlatent

to the disposition of various materials between the
RefptieRering pdrgfdrobremphé shaski meept bee acahnotrbaaterial

bypassed. Further, the use of indiumis problematic in
beb@eﬁp a gputteregngttafo®@yoghd 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
disposed 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. Inthese 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]



4 On the other hand, a backing plate investigation has
proposed a nmethod of formng a three-|ayered backing
plate structure of nolybdenumtitani um nol ybdenum as
is disclosed in Patent Reference 5. This is for
maki ng the |inear expansion coefficient of the
backing plate the sane as that of the sputtering
target to be conbined with it. Patent Reference 6

di [ I f f i ‘
'SCbHSEﬁeaoQﬁggbggnB,agega%kq% %lsg%éﬁt g%g%gﬁggn7has

materi al of nol enum and copper

pr§E§%8§E§ REQ?BSFE?nggggﬁﬁgﬁgkk%gé@—%% ef%%p@éahaﬁ? plate

osite nmateri a nium or alum nium a

st%%ﬁurgecgfﬂo&ybﬁ%\/\%\ﬂ\e—rt’it%a%%s?n—rtrnaotlsllrb:dgeglz m2a¥% :Pé)(gisclosed

I nabi an are hardly ap

._l.arge-sized_produycts _faor FPDXor ich, ., in, particular,.
in SRR P BRREHE] ot s renntbbiguns THicht' Sbaaion
sputtering target and the backing plate is especially
cop PEhFERBET £ (81 05t DRGFr ShBe SHT HoSbash OF the
backi ng plate conprjsin titanium However, its
SpPﬁEFﬁﬁgchﬁHﬂEFi§Pt9ei§g@9ﬁP%ﬁeW9tPo&F'and thisis
unfavorable to a structure of a sputtering target and
a baBRFRQE Reterenfs fred smlases éobhrrhgnaeehakes siprmed of
Furt her, Patent Reference 9 proposes a techni que of
a pPBRPaiRE BrEBYedlonfthelybdrae® andachBRBRKRg plate to
be bonded to a sputtering target. In this, the
gr oovetent Rafergmser b propeses| predwr e ofi,a backbngttiate

ot her hand, this is problematic
from a composite material of aluminium or aluminium alloy with

ceramic.

However, these materials have poor machinability, and
are hardly applicable to large-sized 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 unfévorable to a structure of a sputtering target
and a backing plate equipped with a cooling mechanism.

Further, Patent Reference 9 proposes a technique 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



5inthat its thermal conductivity depression is

i nevitable. [0011] Patent Reference 1. JP-A 61-250167
Pat ent Reference 2: JP-A 5-25620 Patent Reference 3:
JP- A 4-365857 Patent Reference 4: JP-A 2000-160334
Pat ent Reference 5: JP-A 8-246144 Patent Reference 6:
JP-A 62-67168 Patent Reference 7: JP-A 2002-161361
Pat ent Reference 8: JP-A 6-293963 Patent Reference 9:

R L kR

[o@khgct of the invention is to provide a puttering
target structure which has good nachinability and

Paé%ﬁ%Q?%ﬁ%?@ﬂH%tEYiﬁ%riagﬁgggogggd wettability with

materi a 'S i'nexpensi ve and can be

epeatedly for 0 riod of time, and which
Pa#%g rggEngﬁFSrgblgﬁégok'agfggking and peeling of the

TR B SR, ST L T
object, we, the present inventors have assiduously

Pag?baigafﬁﬁgnESnéfi93f506008f159§ﬁ6ttering tar get
Paggagckg%grgggetg? g%{gr%§526824the
Patent Reference 6: JP-A 62-67168
Patent Reference 7: JP-A 2002-161361
Patent Reference 8: JP-A 6-293963
Patent Reference 9: JP-A 2-43362
DISCLOSURE OF THE INVENTION
PROBLEMS THAT THE INVENTION IS TO SOLVE
[0012] -

Accordingly, an object of the in&ention is to provide
a puttering 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

of a sputtering target structure and the materials of the



6 menbers constituting it, and, as a result, have
found that use of a conposite material of al um nium
with a substance having a snmall |inear expansion
coefficient for the main material of a backing plate
may sol ve the problens, and on the basis of this
finding, we have further studied and have finally
conpl eted the present invention. [0014] Accordingly,

me%%xjsngﬁﬂg %99&959& idce,s aﬁds,’ péc'é e E:Eggﬂ:?r}gﬂe fsc‘atur @EHQE use
f d by bo |

or me nding”a sputtering target and a backi ng

ofp!aaégm%%é\gfﬁgitrﬁ]a%é@ig)f‘c& %g.uq'll%!:l%m{ ?Iift?lr geg‘fl?%tf%ﬁ?e having

mat er | as a |1 near expansi on coe

' hat. of the.. ' I
a g@gg?ﬁ.{%ﬁié%%ptf&%é céﬁgféé%ﬁe&?gﬁﬁ ardel, HEESHQ of

, copper ate having a

hi ckness.of from0.3 to 1.5 mmis disposed o t

2 Pack BRoBIAEE BAY: e TBRCKIAGPETRIES] ORI Oy Bre Baf {7 oF

i.n the uttering target structure_of .the _ipvention,
thige ‘ﬁ‘b‘?‘iﬁ?% 5 COREE tftl}’tré" e BEERIRG And elp¥ey finally

conposite material that conprises alum nium or
CO@PEEFﬁﬂuﬁPEIP5ﬁse§§ LRYER&EPX and, as i ncor por at ed

t herein, one or nore granular or fibrous reinforcing
[ORdfdrial s sel ected fromthe group consisting of

carbon, silicon carbide, alumna, silicon nitride,

nul | fEECEAANGLYmi he Fnyergien pravides meerFEprhng target

| i near expansi on coefficient of from3.5 to 17 x
strgcguxe Reshe@rif doaling A spiet spuinerianpatapget a backing

structure of the invention, the sputtering target and
rlefe. bebkiagnpile damking plate is formed of a material that

has a linear expansion coefficient different from that of the
sputtéring target material by at most 2 X 10°°/K, and a copper
plate having a thickness of from 0.3 to 1.5 mm is disposed on
at lest one face of the backing plate.

[0015]

Preferably in the sputtering target structure of the
invention, the material to constitute the backing plate is 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, alumina, silicon
nitride, mullite and aluminium borate, and the material has
a linear expansion coefficient of from 3.5 to 17 X 107°°/K.

Also preferably in the sputtering target structure of

the invention, the sputtering target and the backing plate are



7 bonded together with indium tin or their alloy.
Al so preferably in the sputtering target structure of
the invention, the backing plate has a cooling channe
inside it and the inner cooling channel is a copper
or stainless steel pipe. EFFECT OF THE | NVENTI ON
[0016] In the sputtering target structure of the
invention, the difference in the |linear expansion
botBRll kebeRheRelMREN 1hAG unS PRI heblNgnkatagh 189d the
backing plate is small; and therefore, even~at high
tenp u teyc e .
B e R s P s RS
e e iy A ru 2_en o
PRy et B ot B Rin Rt Il o E UL TpBoBatRey ingice
.,.Str ure of the.i.nvention .is inexpensive and can b
el S S R Fhale i o S Ce GoR B 1o0s Breel
.advant ages are great. DESCRI PTI ON OF THE DRAW NGS
P1P§017] [Fig. 1] It is a schematic view of a sputtering
tar%et structure. bFig. 21 It is a schematic view of
EFgEgiSBESFFFoﬁNXFNga Ning pi pes in an iron chanber.
%Fi . 3] It is a schematic view of a shaped article
[o 6Fged by sintering a reinforcing material. [Fig. 4]
It is

a schematic view of a shaped article with
In the sputtering target structure of the invention, the

difference in the linear expansion coefficient between the
sputtering target and the backing plate is small; and therefore,
even at high temperatures, the structure does not warp and the
sputtering target and the backing plate therein do not peel
from each other, and the structure enables stable sputtering.
In addition, the sputtering target structure of the invention
is inexpensive and can be used repeatedly many times, and its
economical advantages are great.

DESCRIPTION OF THE DRAWINGS

[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



8 a copper plate disposed on both faces thereof. [Fig.
5] It is a cross-sectional view of a high-pressure
casting device. [Fig. 61 It is a schematic view of a
backi ng plate. DESCRI PTI ON OF REFERENCE NUMERALS
[0018] 1 Sputtering target structure 2 Sputtering
target 3 Backing plate 30 Shaped article of
reinforcing material 301 Carbon fiber 302 Al umi ni um
0 ' teri f 1 0 d carbon
2 ?§%§?§ é%gggg?§F§§§g§t§§|B%Fgef?%%glggggﬁggsz Copper

at 4 l¢on; ch 4 | gh- pressure
[FRYSt Phg ot o HEST WEEE PR CoPRRT NG i i
] :Ihe sputtering target structure of the
ca%ggé tggﬁgcéénprises a sputtering target and a backing

I bonded h .__No ifically defjned,
FBRE Sy00NSEE 19 acashogiher 1ok specijically geliae
pe8BHEbPLLA90ERRERERIREE BlisrRYE Preferably

[o018]

1 Sputtering target structure

2 Sputtering target

3 Backing plate

30 Shaped article of reinforcing material
301 Carbon fiber

302 Aluminium melt

303 Composite material of aluminium and carbon fiber
31 Stainless steel pipe for cooling

32 Copper pléte

4 Iron chamber

41 Space

5 High-pressure casting mold

BEST MODE FOR CARRYING OUT THE.INVENTION
[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



9 has a linear expansion coefficient of from3.5 to 17
x 10-6/ K. The size of the sputtering target is not

al so 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 nost 2 x

ha%oaqllgleAﬁn %r‘fsq\é%n%)g@fétggggggégrfx% t30 f ?5"1’5 r;?tlh 07 °/K.

ckin I'S prefera os1t err al
conp es m Qku r aI |
and, &gg |ﬁg%§po§£tg%h§hereln %ﬂ% égy T e granE?%§ gilso

spEbQ%QH?lﬁ gfggﬁl g materials selepted fromthe group
of ¢ on silicon carbide, alumna

[0%55 con nltrlde nulllte and al um ni um borate, and the
lrial has a Iinear expansion coefficient of from
17 X / K. 021 rmatj on,of the backin
platQOFﬁﬁﬁ% e} d%ghPF eﬂﬁF%FFﬁﬁtﬁb?PEFElFngthe

chinability of the forned backing plate,
baPBLPPI PAAEE Lo tHEodBY8 bR oPoRan G o GFEs G (e ibase the

t hrough which the plate is fitted in a vacuum chanber.
dlFﬁeesgeevmrtélealhaﬁaryewmw@eéeﬁl@ﬂeat bgEHegs it and

silicon carbide is used as the reinforcing materi al,
thehspuEsAB6EDt Eandesr makecoalaphi a moskag Bexhap di/K.

machi ned, and therefore, it is desirable that the

mat e;pd:}hq gnygggipn,at}@gmaterial to form the backing plate

is 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, alumina,
silicon nitride, mullite and aluminium borate, and the
material has a linear expansion coefficient of from 3.5 to 17
X 107°/K.

[0021]

Formation of the backing 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 it may be hardly machined, and

therefore, it is desirable that the material is used in a part

10



10 of the structure that does not require machining.
[00221 In the invention, the blend ratio of the
reinforcing material to constitute the conposite
material nay be suitably selected so that the
resulting conposite material may have the
above-nentioned |inear expansion coefficient. For
exanpl e, when nol ybdenum having a |inear expansion
ofCeakf keh8Rtuee BhhtXal@sbhK¢ %eﬁ%g‘}eaﬁla@hiﬁli?nbe.“ ng
target material, then the conposite material "to be
[0698hi ned with it may conprise a JIS-AC3A alloy and
carbon fibers, having a linear expansion coefficient
of f t . 0- 64 K. a._ti.tani al 1_oy. .
haviEgngﬁfi%ggFggégéhs?%ﬁ RS &t Q§”E9%<Fé&Q£QECIn9
' d_as. a tteri target.material, . then the
maESEERg 18 Gator AT 5obe SBRET He T 1AL Ay Rormp ebly
JI S-A10 I cont.aining silicon carbide powder in
sels 2t SHRmEToE KB R WS EOBRE PO T ek Badingve The

bhaving .Iinga , exgansion coefficient of from8.5 to
adgvE-R Tg}EPR. Efﬂ@? cGHBRASEPBNCeRAAPF8TEF vari ous
sputterin rget materials and conposite materials

targ .
sui t BBF STY R her SPIRT By deraiyBavihter i bineal €xPRemion
in Table 1. 11 [OOZS]_aggable 1] Target Material

coehhpeirnt Wht &rilaX flor  Backs nuPkdt es Rbtsglutitiendag target
Conposi tion (vol.% Linear

material, then the composite material to be combined with it

may comprise a JIS-AC3A alloy and carbon fibers, having a linear

expansion coefficient of from 4 to 5.5 X 10°%/K.

When a titanium alloy having a linear expansion
coefficient of 9x10°%/K is used as a sputtering target material,
then the composite material to be combined with it may comprise
a JIS-Al1050 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



Expansi on Expansi on Coefficient (*) Coefficient

10- 6/ K (X
17-18
8-9

al um num
Bai f u- kan.

[ogpyfterin
copper

T
[ ate, bu

10-6/ K

100 25

* .

copper

titanium 8.5 al um num 35 -
chromum 6 al um num 25 -
nmol ybdenum 5 al um num 70 -
From " Physi cal

16. 6 al um num 80 -

carbon fibers 30 5-6

(x

al um na 20
silicon carbide 65
silicon carbide 75 6-7

Di ctionary" by

[ 0024] The backing plate to constitute the

g target

t

si de. The copper

structure of the invention has a
pl ate di sposed on its
¥ cbgdi sposed on at |east one face
is preferably di sposed on both faces,

pl at e
of the backing

or

that Tasget

Matarle fr ont

and t Bembasitie Maier&d fop Batkirg

Plate

Metatki ng pl at eLinkar nore ef f éédnpositipn fuob¥%ent i ng {
def or mat i on Bfpansien backing plate owing to its |
action. TheCediiidqoh€ds of the copper plate is fr
to 1.5 mm e @ablly from0.5 to 1.2 nm \Wen

he Linear
Di Fxnaakion
hnicoefticient
t e 10°%/K)

CapReickness

is ntf@ th

ralumingm $th- alumipe 2@ | s unfa

or dFts

titaniwpe t he

ther Bl ex|

Ao 3h - siliean daaite 68 pl a

e méyv

chiemiugy ge

O tHe cont

radynyinuy2B 1 stliegn cartride Eness |

s | &8sk

melykgdengms ﬂnn then it |jauraingm 7Qnftarber filbdre38i nce |t he 5-6
workabi lity of the backimgupll8®e may be poor in 25

*: FreR P wgical Rictiooapyp by Baifiskamet t er sol der-wettability and
[obbgf el

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.
has Dbetter and thermal

Copper solder-wettability

conductivity than aluminium, and therefore, when a copper

12



conductivity than alum nium and therefore, when a
copper 12 plate is disposed on both faces of the
backi ng plate, then the backing plate may realize
excel l ent solder-wettability and therma
conductivity. [0025] Not specifically defined, a
copper plate nmay be disposed on the side of the
backing plate in any desired manner. For exanple,

pl@%‘éofg'&%%&%&;%gg%&bﬂdfi@%b?ngge tﬂ%{ 2 e gg‘aeerthen the

'ate may tot acki ng |Ie the

AR iy A R, A, o

VISI n the coollng channel inhibits the
thg%panscoﬁducFlvﬁeyback|ng plate by the heat fromthe
0§2§ﬁtering target to be sputtered, and prevents the
nmel ti ng-point solder mnmaterial fromnelting,

t heref ore prevent tterln et from

peel [RE FHGTH 1 DACREAGTBRat & CORDGE BERGE (1Y DS disposed

mat erial, the coqling, channel is referablé f or med of
ongthenpide Qt ddte fadopePlats: IPoPRYngeEhESEOBRIRGY -  For

channel inside the backing plate, it is desirable
eXPRRL et h8CEORPd &Rt &Oombtisr MEthosk memd ipnad kel atée gapper

cast and solidified into the plate, while integrated
platermanbehqnrded beridte backhagmiiatd whiferthebaghanaglate

to be inside the 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 sputtefed, 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 backingplate,
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



Not specifically defined, the cross-sectional profile
13 of the pipe for the cooling channel nay be
circular, angular or oval. [0027] For producing the
backi ng plate, concretely, the follow ng nethod may
be enpl oyed. For exanple, a reinforcing material is
filled into the space of an iron nold while pipes to
be a cooling channel are put in the nold. The method

foﬁef 1 éQQm;g§¥§%Jgﬁ95§'ega H@&eﬁ59lbé fP'ular ﬁﬁgular

speC|f|caIIy I ne A re|n or ci ng naterla
orcﬁ§ into the nold in the formof a silica slurry or
Elke Next, the nold with the cooling pipes and
(08 y?ry therein is subjected to heat treatment,
eby the slurry is flred and the sintered article

f teri .S tak out of the d.
% cobfer BRI, BiSubRsking cPiftred soistreel Cthe
nner, then_this is put in a
foﬂ?éHlBSZQégg8ga§§Ylh§ SRBLYednd aﬁ aluniniun1nelt is
cast_into the nmold and solidified under
pr es€oF X3 2T W@lé‘&&rtcé‘ﬂgnﬁ‘attélr@étl ifr G%HI‘F% Prto the
t he i nvention na roduced by bonding_a sputtering

spRgP Rt A e BRer malgﬁa%pe% it D§r 8dgeeding ¢hannel are

manner as above. Bonding the sputtering target to the
Pubaéﬁlﬁf%ﬂ@@%dnayThe method for filling the reinforcing

material is not specifically defined. A reinforcing material
may be cast 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, then 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 manner as above.

Bonding the sputtering target to the backing plate ﬁay'

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

14



be effected by the use of any known sol der material,
for which 14 preferred is indium tin or their alloy.
In the sputtering target structure of the invention,
such an inexpensive tin alloy may produce a
sufficient bonding force, and the structure is

t heref ore econom cal and advant ageous. EXAMPLES
[0029] The invention is described in nore detail with

pr%?é?%@ﬁcﬁs tRaL B, fELhoéﬁ&”ShFrg?”Eif to which,

owever, the invention shou not Iinited. [ 0030]

(Exaﬂqlt%elg%]@ﬁér g?‘}ge gﬁe&l}(ﬁéﬂ%gf?}%’]fﬁ}réﬂtigﬁ such

dr aw ngs Ive s

an%n?e@{? gjd lﬁ’seafn |ra(F)ilnl%S'ha¥\2é) y Icgegg%gl%fl eng?ﬁog?hagltf@&ce’
400
anf{{ e WPt leted! s MR el Bt e T AP s S -

X%M?L nce between the side of the chanber and the
Trost pipe in the cross direction was 30 mm, in
such a manner that the distance fromthe bottom
[0QeP{ace or the top surface of the chanber to the pipe
could be the sanme (Fig The space 41 was filled
wi t hTe Agviensicmgs r?eﬁSeCrnlehed 6P MR desaiday bl reference

fibers 301 having a diameter of 8 mand a | ength of 10
tonhg of ol hawind EXHIRIRS pi evhticdo &oweﬁf@roartm invigayts on

in the space 41 could be 30 % Next, 5 % by wei ght of
shgpldcacsobewhimibsd -
[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 mm and a depth of 40 mm,
at regular intervals in the cross direction 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 surface 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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intoit, dried at 100C, then fired in nitrogen at

700C, and 15 thereafter the iron chanber 4 was
renoved to obtain a carbon fiber shaped article 30
with the stainless steel pipes 31 built therein (Fig.
3). A copper plate 32 having a thickness of 1 mMm a
length of 2,000 mm and a wdth of 400 nm was di sposed
on both faces of the shaped article 30 (Fig. 4), and

thE'fEa'f'ﬂe% Bhghlpéﬁsc:ci%n%efalstv)a%g rIRbden £Ei Q%téin zﬁ%grbon

alumniumnelt 302 at 800C was cast into the nold

[N d i-gh r r£3Ph i
£1889, B0k HuRdtncet It B S o BB RABE) P
c S ken out, the excess alum nium part was
theEQQH éngang§a baklng plate 3 was thus obtained,

conp | nat er.i o] um ni u 2
and %a?%gﬁ ?:% 2%%%“%8h |n?hé Fﬁfn?t ghﬁvbé§%§fgth
byi t her ei and, havi 0 te 32 .di sposed
ot pie ROQUR W@Tdetgf GO BR. 2R +%m%%?de%§%%ﬁ;ﬁaces
efflc ien of t ackln plate 3 was, 5.6 X 10-6/K
Of[ 350 get 58 EBbBert i &7 B¥tGiR Fode@loprsssure
side of _the back| plate 3, a solder tin was applied
Caat:lasowlﬁleit Fig. n% yb@éh@ﬁqu@a@tlm mRgtt aPgeat 2800°C was
(having a thlckness of 15 a length of 1,900 mm
caghglntai it LS50 a0 Swéédaéﬁeédufl@erthl% REFFIEI® a2
sputteri target structure 1 of the invention (Fig.

PrgFSurh QfPE MAehe 3&Faerthis eawpletglpfsalialifseds tas cast

good.
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 thereof (Fig. 6).

The linear expansion coefficient of the backing plate
3 was 5.6 X 107°/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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[0032] 16 The sputtering target structure 1 was used

for sputtering. The sputtering target structure 1 was
stable until the sputtering target 2 was consuned. A
new sputtering target was bonded to the used backing
plate, and the resulting structure was used for
sputtering. After three-tinmes repeated use of the
backing plate 3, the plate deformed little, and the

pl a&‘ﬁe"%ﬁﬂ@e&‘iﬁgﬁﬂ&r?@t SteRRALEYL Y52 s0f s b B tHering.
nore. [0033] (Exanple 2) In the sane manner as in

ThEX%%Bhﬁg%$%d§V%a&@%EegsE%&@FurétH?i&agr%ﬁgﬁﬂgﬁgpﬂEihs the

oval, a major dianmeter of 25 mm

' - ' Il thick f 1.5
=oflLPERLRE 00,80 a0d,2 cBLRG AL | {1 ckness of 1.5 )

he sane 1ron chanmber as that used in

Exanple 1. m xed silicaon carbid oywde #120/ #40Q .

=T Som el Ay M P SefieR ECoEup et Gk ing

in_such.a nner that the owder conten oul d be 500
p1aPer apa FHE Travt b s Eaf TR ovaT e ShAE PR 1g -

iron_chanber. This was dried at 120C, and then fired

in af*%tﬁF BoBRS - GHBC S IRTRUIF A% Pde tERaPRERANE I RREE 3/

with copper_ pipes built therein was_thus obtained. In
thenelesse dedmidiecas ith Brartd theaPiédppeiasl deeifdant to

di sposed on both faces of the shaped article. Al so
reppatpdr B§e ©&n24l GATMBPURENBPESwas cast into the

chanber and solidified under high pressure, and a
[0B&éki ng pl ate was thus obtai ned,

(Example 2)

In the same manner as in Example 1, five copper pipes
(their cross section is oval, having a major diameter of 25
mm, a minor diameter of 8 mm and a pipe wall thickness of 1.5
mm) were aligned in the same iron chamber as that used in Example
1. Amixed silicon carbide powder (#120/#400 = 3/1) was formed
into a slurry 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
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conprising a conposite material of alum nium and
silicon 17 carbide, having copper pipes built
therein, and havi ng copper plates disposed on both
surfaces thereof. The |inear expansion coefficient of
the backing plate was 8.3 X 10-6/K. Next, onto the
copper plate disposed on one side of the backing
plate, a solder tin was applied at 280C. Next a

ca‘ifbtla@ %§%%tc%fdﬂ& g@gggtb&f’f&”%r@ﬁp' 35 mi_)é ]cq?per

mMmm and a w dth o

plQQ@geﬁlggo%%dtgn BB%H'%E?chéBUEBEQEBQ target

structure of the 1 nvention . the sol der

tt | 0
\(NeCo n'gglre a%L ?‘%/{SQIEXE%%?HQ%I% ]F 9%%%%%% sg’ngt}%ee rbl‘—’lncgk Yt gf e]’(at ©
g 9 dQ a copper backlng pl at e having a
waPth nesg ' mm a length of 2,000 mmand a width

4 ol der t hereb const r.uct
sput S heter g sePrep bbb ROt A g e RaiRaPE the
It therein). This was used in sputtering, but it
ﬁEFﬁgd9965ewu€h%9%§eqlﬂ%Q#%ﬁ%a%RRﬂ%F@Kﬂt 89E -as Ngxt, a

. ttering tar% | NDUSTRI AL APPLI CABI LI TY [0035 In
tlFﬁglgﬂuFPBFFﬁﬁ Pdr §arIstr (8aYABIoR thé ckResst Odn 1 a
I i near expansion coefficient difference between the

lerghpt of i he’ 1rgeendna vhathaekiiRP prdt wapsberdedngpyit to

smal | .
complete a sputtering target structure of the invention. In

this, the solder wettability of the parts was good.
[0034]
(Comparative Example 1)

A molybdenum sputtering target was bonded to a copper
backing plate having a thickness 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 structure (with a cooling
channel built therein).

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

In the sputtering target structure of the invention, the
linear expansion coefficient difference Dbetween the
sputtering target and the backing plate is extremely small.

Accordingly, when the two members are bonded together with a
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Accordingly, when the two nenbers are bonded toget her
wth a 18 solder material, they do not warp and can
be formed into the intended sputtering target
structure. In the invention, in addition, inexpensive
tin may be used as the solder. In particular, in the
sputtering systemto be used in a process = of
producing |iquid-crystal devices, the sputtering area

sol8er! RLOEriAD, StC,, Qiémtemar&)hﬁnapegheﬁé nﬁoftﬁ‘écgefnto the

structure of the Tnvention having a small [|inear
inf¥RALg! eauee@%hg' €Q£ eE" %E?ﬁ@@& el s ﬁi(pé?é %f Jeﬂn in
a great contri ion sta [iZation e

S gy CLys d ig
ad@{%ﬁﬁé ?%] %g%gkgefgﬁgq®g¥gé¥ éifﬁ%f%%e ornegdgr In
terl tar and a. bha kln late
pag\ggg{émgrthe backiT g P ar% iSYFSTES 6F ﬁgt]e?l%lprocess
hat .has_a | near exp coeffigie i fferent
SHE MR R R S t&ﬁ%tsé?‘i‘ febyarea is
nost x 10-6/ K, and a coppe | ate havin
1afﬂ?okﬁfe%sg%rh Fr 5¥E6<( EOE. Hﬁ??gl’aﬁ?s%%%%tﬁﬁic%"s% of
one face t he backi ng ate. [2] The sputterin
th?aﬁﬁgﬁngﬂmcm‘fé% acl%H‘?f&d L ANERE] FFPANSIREr S9F ient
material to constitute the backing plate is a
ditbrpeRreel futEPPaFethiP Paker AsE% eqitumomtdption to the
alumniumallo as the matrix and, as incorporated

stehit b7AtieRe Or FRF ePgPaRESarct oPTPABFADS rdidfishwimpptal

material s selected fromthe group
devices.

19



consi sting of carbon, silicon carbide, alum na,
silicon nitride, mullite and al um nium borate, and
the material has a linear expansion coefficient of
from3.5 to 17 X 10-6/K. [3] The sputtering target
structure as clained in claiml or 2, wherein the
sputtering target and the backing plate are bonded
together with indium tin or their alloy. [4] The
sputtering target structyr@rag clainmed in any one of
clainms 1 to 3, wherein the backing plate has a cooling

[1§hangelgy jnsd o g}ttgpgtEhesefﬂde%rurgeookgprqeahw%ohalﬁg a

copper or st al n ess
sputtering target and a backing plate, wherein the backing

plate is formed of a material that has a linear expansion
coefficient different from that of the sputtering target
material by at most 2 X 10°°/K, and a copper plate having a
thickness of from 0.3 to 1.5 mm is disposed on at lest 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 aluminium or aluminium alloy
as thematrix and, as incorporated therein, one or more granular
or fibrous reinforcing materials selected from the group
consisting of cérbon, silicon carbide, alumina, silicon
nitride, mullite and aluminium borate, and the material has
a linear expansion coefficient of from 3.5 to 17 X 107 ¢/K.
[3] The sputtering target structure as claimed in claim 1
or 2, 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 any one
of claims 1 to 3, 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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