1 CERAM C SPUTTERI NG TARGET ASSEMBLY AND A METHOD FOR PRODUCI NG THE SAME
The present invention relates to a nethod for producing a ceramc
sputtering target assenbly, and nore particularly to a nmethod for producing
a ceramc sputtering target assenbly with a backing plate and a ceram c
sputtering target sol der-bonded securely thereto. Ceramc, carbon or

siiicon targets FERUMIC IPUTIERING PARGET Ars@mmewmwductl ve oxide

filmin a liquid-crysta play or in a touch panel such as ITOfilmor
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target and a backing plate are sol der-bonded at | ow tenperature (usually
bel ow 250Gputteramtargetl asgerably, gndwhdreviakticulatly ¢e e umethad tfheprosliugisg. a However ,
the target cannot be conbined securely with the backing plate by sol der

bondi ng. ThehelcApaitedng MF&! digeblyf Wl afackhigy flategaid a vétastic vitterlng sol der
bonded to the backing is pretreated to inprove properties of the
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tungsten (W, titanium (Ti), chrom um
such as ITO film or coating layer in a hard disk, such as diamond-like carbon

film.

The target is solder-bonded to a backing plate to form a sputtering target
assembly. Generally in industry, the backing plate is copper and solder is indium
(In), tin (Sn) or an alloy thereof having a low melting point. Because a target and
a backing plate are solder-bonded at low temperature (usually below 250°C),
abnormal grain growth will not occur in the target. However, the target cannot be
combined securely with the backing plate by solder bonding. Therefore, a
working surface of the target, which will be solder bonded to the backing plate, is
pretreated to improve properties of the working surface, so the target can be
combined securely with the backing plate.

JP 2000-117427 discloses that a working surface of a target is plated
with a layer of nickel (Ni) or copper to improve wetting property of the working
surface because ceramic, carbon and silicon have poor wetting propetrties with
indium and tin solder. Generally, to improve adhesive property of the working

surface, a layer of molybdenum (Mo), tungsten (W), titanium (Ti), chromium



2 (Cr) or the like, which has a thickness of |less than 100 m croneters, is
pl ated on the working surface before the |ayer of nickel (N) or copper is
pl ated on the working surface. However, in this Japanese patent,

pol yvi nyl pyrrol i done (PVP) coating matnly containing titaniumis coated on
the target, which increases cost for nmaking a sputtering target assenbly.
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made of alloy such as titaniumgo (Ti ), chrom um go (G -Au) or
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cooling down_  the sputtering target assenbly to fasten the.ceram.c..target
and the i nupiking ayrésce. HopveFsrin thisdlapanesspabentyPAKIydpYrselidens, (FYP) :
metal lization layer with specific conposition. US 2003/0129407 di scl oses
that a | ayeatiog mdihbnéamaioingtitaniimiis ceated putthe targeto whacks utsseasgs €osto
pronot e adhesi on between a carbon | ayer and the substrate. US 6,555, 250

di scl oses far ARkt kplitteraipfaagdtiskéigbly. sput tering target assenbly
conprising steps of plating nickel on a surface of a nmetal target to form
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diffusion to occur between nic fusion bondi ng
the target, to a ,bagckin lLate. Althou h arget .can onbined
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hi gh tenperature _and the step of diffusjon bonding is conducted uynder high
pressure, lead-Hb{Bbrin) iy areragrearget, Wonding thp geramigdaiget wath amaltgdget . US

2009/ 0045051 di scl oses that a coupling surface is coupled to at | east
indium layer on a sputter to form a sputtering target assembly, and cooling down

the sputtering target assembly to fasten the ceramic target and the indium layer.
However, the method only can be used for a metallization layer with specific
composition.

US 2003/0129407 discloses that a layer of titanium or chromium is
sputtered on a substrate to promote adhesion between a carbon layer and the
substrate.

US 6,555,250 discloses a method for manufacturing a sputtering target
assembly comprising steps of plating nickel on a surface of a metal target to form
a Ni-plated target, vacuum annealing the Ni-plated target to allow for diffusion
to occur between nickel and the target; and diffusion bonding the target to a
backing plate. Although the target can be combined securely with the backing
plate, the above method has to be proceeded at high temperature and the step of
diffusion bonding is conducted under high pressure, so abnormal grain growth
will probably occur in the target.

US 2009/0045051 discloses that a coupling surface is coupled to at least



3 part of a surface of a netal target and then the target and a backing
plate are diffusion bonded at high tenperature. The coupling surface is
made of alum num (Al), copper, chromum titaniumor the |like. The
coupling surface prevents the target $rom being affected by high
tenperature and does not increase the target grain size or mcrostructure

size. To gjﬁﬁ{g&@%&&& SPHEATBEE and HRnRhe S4Bkt ?ﬁﬂ/%ﬁbmgmmia@@s a met hod

for produci a ceramc sputtering target assenbly to mtigate or obviate

the afore tioned.. The pkrimar ject | r i isto
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sputtering target assenbly in accordance with the present invention

conpri ses tstgepéroni beingafTatitedyby higclempprpuet andidoes motrinengase Hisitaeget| ayer on
a surface of the backing plate; providing a ceramc target and form ng an

i nterface draiedizO8r misdsfracar®tizel he ceram c target; annealing the ceramc
target with the interface |ayer; and sol der-bonding the sol der |ayer of

the backi ng pl at SRdcoig th@%@@m@m’agﬁég&bﬁ\%ﬁﬁaﬁg}&v_iaeg Ygleth&y Obt ain

the ceram c sputtering targe annealing the interface |ayer
made of chrom um or chrom um cont aini al | the.interface,|ayer

provi des g?EBW e FEYRIE spgﬁ?qlgg rg%gassé?laﬁﬁl-tﬁotﬁﬁf%e %8%%1(%% | ayer and
allows the ceramc target and the backing plate to be conbined securely.

O her obj edotemsntioagdant ages and novel features of the invention will

beconme nore apparent fromthe follow ng detail ed description when taken in
The primary objective of the present invention is to provide a method for

producing a ceramic sputtering target assembly with a backing plate and a
ceramic sputtering target solder-bonded securely thereto.

To achieve the objective, a method for producing a ceramic sputtering
target assembly in accordance with the present invention comprises steps of
providing a backing plate and forming a solder layer on a surface of the backing
plate; providing a ceramic target and forming an interface layer on a surface of
the ceramic target; annealing the ceramic target with the interface layer; and
solder-bonding the solder layer of the backing plate and the interface layer of the
ceramic target to obtain the ceramic sputtering target assembly.

By annealing the interface layer made of chromium or
chromium-containing alloy, the interface layer provides excellent adhesive
ability to solder-bonding the solder layer and allows the ceramic target and the
backing plate to be combined securely.

Other objectives, advantages and novel features of the invention will

become more apparent from the following detailed description when taken in



4 conjunction with the acconpanying drawings. |IN THE DRAWNGS Fig. 1 is a
flow chart of a nmethod for producing a ceramc sputtering target assenbly
in accordance with the present invention; and Fig. 2 is a cross sectional
side view of a ceram c sputtering target assenbly in accordance with the
present invention. Wth reference to Fig. 1, a method for producing a

ceramc s%hjntg{chgg Wlttﬁ{wéa%ﬁ%\k}?gdaﬁvﬁﬁ rdance w th the present

i nvention conprises steps of ing a backing plate (10) and forming a

sol der Iaﬁg{@@mf ace of the backing plate (10); providing a
ceramc t rmng an interface |ayer (21) on a surface of
the ceram c target (20) anneallng the ceram c target w t.h the
interface |ayer Fig1his aflawsdiagert dardiadyiarmso ‘%HIH%F‘ qega);g}c S%PH[F“BE t he
backing plate (10) and the interface Iayer (21) of the ceranmic target (20)
t o obt ai n tatgetassendiy in spuortandenyith dhgpteseatsionbityon;landt he step of provi di ng
a backing plate (10) and formng a solder layer (11) on a surface of the

backing plate (83,2 fshectaskédbngl side vidwbfiascer@aR Puttetiapp gef Cu),
nmol ybdenum (M), tTitanium (Ti), alum num (Al) or the like and the solder
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chrom um contai ning alloy by evaporation to form an interface layer (21)
with at hitmné@&seégﬂualn aecasdangasrsith fagpresenicnyerti @y CEmprisestePieoaspect , t he
ceram c target (20) is a graphite-containing target,

met al | i c- pxbddinpombaikingglate (10) and forming a solder layer (11) on a surface of the

backing plate (10); providing a ceramic target (20) and forming an interface
layer (21) on a surface of the ceramic target (20); annealing the ceramic target
(20) with the interface layer (21); and solder-bonding the solder layer (11) of the
backing plate (10) and the interface layer (21) of the ceramic target (20) to obtain
the ceramic sputtering target assembly.

In the step of providing a backing plate (10) and forming a solder layer
(11) on a surface of the backing plate (10), the backing plate (10) is made of
copper (Cu), molybdenum (Mo), titanium (Ti), aluminum (Al) or the like and the
solder layer (11) is made of solder with low melting point. Preferably, the solder
layer (11) is made of indium (In) or tin (Sn).

The step of providing a ceramic target (20) and forming an interface
layer (21) on a surface of the ceramic target (20) comprises depositing chromium
(Cr) or a chromium-containing alloy by evaporation to form an interface layer
(21) with a thickness equal to or more than 1 micrometer (um). In one aspect, the

ceramic target (20) is a graphite-containing target, metallic-oxide-containing



5 target or the like. In another aspect, the ceramc target (20) consists
of indiumtin oxide (1 TO or graphite. The chromumcontaining alloy is a
chromumrich alloy that has nore than 50 wt % of chromium The step of

annealing the ceramc target (20) withsthe interface |ayer (21) conprises
annealing the ceramc target (20) with the interface layer (21) at 900C -

1500 C un | j 1 Bf tdHi@® tifhour s.
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(10) and the,i face |layer (21) of the ceramc target (20), the
sol der-bon%lﬂ%me)c%rﬁf% ®is known by a person skilled in the art. Wth

reference to Fig. 2, a ceramc sputtering target assenply in. accordance
with the presen?fherﬁk@ﬁml‘é‘ﬁ'%ﬁﬁﬂi%%ﬁ%}’ KA HKITAG Pkl gh gﬁ& thatdag MEEr ani ¢
target (20). The backing plate (10) is nade of copper (Cu), nolybdenum
(M), ti ttham Gohwit? pf chtcommiumum (Al') or the |ike and has sol der |ayer (11).
The solder layer is fornmed on a surface of the backing plate (10). The

sol der layer (1lXheistep GPGtenc@link@Me bBLiiOGrpe (D) safhdde intrfatetafet 21)t he
sol der layer (11) is nmade of 1 ndium(In) or tin (Sn). The ceram c target
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In the step of solder-bonding the solder layer (11) of the backing plate
(10) and the interface layer (21) of the ceramic target (20), the solder-bonding
technology is known by a person skilled in the art.

With reference to Fig. 2, a ceramic sputtering target assembly in
accordance with the present invention comprises a backing plate (10) and a
ceramic target (20).

The backing plate (10) is made of copper (Cu), molybdenum (Mo),
titanium (T1), aluminum (Al) or the like and has solder layer (11). The solder
layer is formed on a surface of the backing plate (10). The solder layer (11) is
made of low melting point solder. Preferably, the solder layer (11) is made of
indium (In) or tin (Sn).

The ceramic target (20) is a graphite-containing target,
metallic-oxide-containing target or the like. In another aspect, the ceramic target
(20) consists of indium tin oxide (ITO) or graphite. The ceramic target (20) has

an annealed interface layer (21). The annealed interface layer (21) is

solder-bonded on the solder layer (11) of the backing plate (10) and is made of



6 chromum (Cr) or chrom umcontaining alloy. The chrom um contai ni ng
alloy is a chromumrich alloy that has nore than 50 wt % of chrom um The
annealed interface layer (21) has a thickness equal to or nore than 1

m croneter. By annealing the interfaceslayer (21) made of chrom um or
chrom umcontaining alloy, the interface |ayer (21) provides excellent
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ceram c targe t he backi ng be conbi ned securely.

Exanpl e: ampl.e 1. A sur f i .at e d with

| ow el ti ﬁ?ﬁgﬁﬂ?m'ﬁlﬂb?ﬂﬁ%' g%%glggrqogegl%ﬁpnf %“&%gggﬁp%}g}ﬂ' %lsa@%g@f%g copper
backi ng plate with the _sol der. |ayer s heated o allow the sol der |ayer
nol ten (i ﬁﬂﬁeﬁfﬁFﬁé@WZ%l)pléﬂsrﬁ? ickinsss gy .topﬁmréﬁﬁ%id%%e@aporat ed on a
surface of a graphite target to forma 1 mcronmeter (gn interface |ayer.
Then, the graphByeatrealeg thé itietfhes layet €lf) swadd eydhromagmanneal ed in a
vacuum heater at 1200C 1500C under 10"5 to 10-1 torr for less than 3

hours. Af teforalifigohfi@ninehgloynites ihagtaceayedr (Bappisd@cexcoilcat aekiveg t est
wi t h adhesive cellul ose tape to make sure that no interface |layer would

peel off. abiifiy!Bf ggslgg,l@ggﬂr@agl&p@Eoltd@ﬁ%(gﬁgpgtvagdta@ro%hgwﬁécwahﬁ@%aggac wet t ed

with nolten i ow ng t ous peefing test. nally, the
interface rfa i th. nolten indi um sol der. was sol der-bonded with nelted
sol der Iaﬁzbl) ?ﬁ‘f&ﬁgaﬁg% P]légepqlzgsgo BBCPWI’H%@ g@&}{fﬁgri ng target assenbly. The
sputtering target assenbly then ended up with a cool down step. A shear
test was conducted for testing soldering strength of the sputtering target

assenbly; 7
Example:

Example 1.

A surface of a copper backing plate was coated with low-melting-point
indium solder to form a solder layer, which the copper backing plate with the
solder layer was heated to allow the solder layer molten (indium melting point:
156.6 °C). Pure chromium was evaporated on a surface of a graphite target to
form a 1 micrometer (um) interface layer. Then, the graphite target with the
interface layer was annealed in a vacuum heater at 1200°C ~1500°C under 107
to 107" torr for less than 3 hours. After annealing, the interface layer was tested
by a peeling test with adhesive cellulose tape to make sure that no interface layer
would peel off. The interface layer of the graphite target was ultrasonic wetted
with molten indium solder following the previous peeling test. Finally, the
interface surface with molten indium solder was solder-bonded with melted
solder layer of the backing plate to form a sputtering target assembly. The
sputtering target assembly then ended up with a cool down step. A shear test was

conducted for testing soldering strength of the sputtering target assembly;



resulting tensile shear strength was 30 - 45 kg/cnR. Exanple 2. A surface
of a copper backing plate was coated with | ow nelting-point indiumsolder
to forma solder |ayer, which the copper backing plate with the solder
| ayer was heated to all ow the solder layer nolten (indiumnelting point:
156.6 C). Pure chrom um was evaporated on a surface of an ITO target to

form a 1,m ]ﬁﬁ%'ﬁéxﬁﬁ@ sh@¥&frenEfifWas BOE- 4T Rolcar’get with the interface |ayer
in a

was anneal e vacuum heater at 900C 1I1I00C under 10-5 to 10-1 torr for
| ess than 3 hours. After annealing, the interface |ayer was tested by the
pealing test per exanple 1. The interface |layer of the ITO target was
ultrasonic wetted with nolten indium solder follow ng the previous peeling
test. Finally, txampl¢ &rf ace surface with nolten indi um sol der was

sol der-bonded with nelted sol der |ayer of the backing plate to forma
sputtering targetsussenddacoppee begting elatagvasarogbad ‘aﬁgéﬂw—meltmpo@ﬁded up
with a cool down step. A shear test was conducted for testing soldering

strength gfidiuhessBet 6@ formg atsdldelayassehivhithe coppéribantirieplaid withhhar
strength was 30 45 kg/cnR2. Exanple 3. A surface of a copper backing plate
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whi ch t he "coppe ate wt er was hea to all ow

t he sol der, | te i.ndiumnelting point: . 156.6 An I
cont ai ni nglsé%y(\?éb/?ob‘re eﬁqu%umnwasng%a Gt JUAE O%%@Qé?rgagg)npoémsurface
of an ITOtarget to forma 5 minterface |ayer. Then, the 8 ITO& r get
with the iantenirteefarelayer.weienatheddi trrgef \ﬁltﬁa&mﬁ@rmléyerawa@ma ed1100C
under 10-5 to 10-1 torr for less than 3 hours. After annealing, the

in a vacuum heater at 900°C ~1100°C under 107 to 10™ torr for less than 3 hours.

After annealing, the interface layer was tested by the pealing test per example 1.
The interface layer of the ITO target was ultrasonic wetted with molten indium
solder following the previous peeling test. Finally, the interface surface with
molten indium solder was solder-bonded with melted solder layer of the backing
plate to form a sputtering target assembly. The sputtering target assembly then
ended up with a cool down step. A shear test was conducted for testing soldering
strength of the sputtering target assembly; resulting tensile shear strength was 30

~45 kg/cmz.

Example 3.

A surface of a copper backing plate was coated with low-melting-point
indium solder to form a solder layer, which the copper backing plate with the
solder layer was heated to allow the solder layer molten (indium melting point:
156.6 °C). An alloy containing 95 wt% of chromium - 5 wt% of gold was

evaporated on a surface of an I'TO target to form a 5 um interface layer. Then, the



interface layer was tested by the pealing test per exanple 1. The interface
| ayer of the 1TO target was ultrasonic wetted with nolten indi um sol der
following the previous peeling test. Finally, the interface surface with
nol ten indium sol der was sol der-bondegl with nelted sol der |ayer of the
backing plate to forma sputtering target assenbly. The sputtering target

assenbl y tI'TmaF e%tﬁ’ﬁqé"fnrté}fﬁce 1§ éljt vr\;gsoé(ﬁheﬁkﬁpin AvENRM hb&et avesyeconduct ed

for testing so ring strength o sputtering target assenbly;

resulting t bhe shearsstrength 3Q - ka/ lg 4. A surface
of a coppc?rﬁﬁgc(;iuﬁaelbmt O\kgsq%%;é\gges%g}aﬁ fgwlge?‘?l%ﬁanllp%a?n NS n solder to
forma sol der |ayer, which the copper backing pl ate wiriih,the so&der | ayer
was heat edntesfage laigr t¥as tsgird by thaperlingieseper axamme s L hg iMsriace 1avsi o3 ©)
An al |l oy containing 75 w % of chromum- 25 wt % of gold was evaporated on a
surface ofofahgiBpharget wvas gérasonid wetted withrmohee ifdivm sadgerrfollpmang thehe
graphite target with the interface |ayer was annealed in a vacuum heater

at 900C 1208&oUspedlindiest. Fandify, thd DitérfAcy surfied witamodtendudium Sdlder
annealing, the interface |layer was tested by the pealing test per exanple
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nol ten 1 ndiumso OW Nng 1ous peelingtest. Finally, the
interface surface with nolten_indi un sol der . was | der - bgnded with nelted
sol der | ay@PUERNg F?égMQ?rﬁéieypﬂlgpépyﬂ%@%g rﬁetsaﬁﬁ‘?qlﬁ& %n@gﬁ&@pp&g&ﬁb' y. The
sputtering target assenbly then ended up woth a cool .down step. A shear
fgLﬁftth?i ng

test was conbidewvadtamA shesr tasy wasicaedneigd St ieplgs seldering sgeng
target assenbly; resulting tensile shear strength was 30 - 45 kg/ ¢cnR.

Exanpl e 5.spéttsind aggetafssembbppesulting kinsge phedrestnoagticwas 86 w5 kg/cm’.
| ow nel ti ng- poi nt

Example 4.

A surface of a copper backing plate was coated with low-melting-point
tin solder to form a solder layer, which the copper backing plate with the solder
layer was heated to allow the solder layer molten (tin melting point: 231.93 °C).
An alloy containing 75 wt% of chromium - 25 wt% of gold was evaporated on a
surface of a graphite target to form a 5 um interface layer. Then, the graphite
target with the interface layer was annealed in a vacuum heater at 900°C
~1200°C under 107 to 107! torr for less than 3 hours. After annealing, the
interface layer was tested by the pealing test per example 1. The interface layer
of the graphite target was ultrasonic wetted with molten indium solder following
the previous peeling test. Finally, the interface surface with molten indium solder
was solder-bonded with melted solder layer of the backing plate to form a
sputtering target assembly. The sputtering target assembly then ended up woth a

cool down step. A shear test was conducted for testing soldering strength of the



tin solder to forma solder |ayer, which the copper backing plate with the
sol der |ayer was heated to allow the solder layer nolten (tin nelting

point: 231.93 C). An alloy containing 51 wt% of chromum- 49 w % of gold
was evaporated on a surface of a graphite target to forma 10 gminterface
| ayer. Then, the graphite target with the interface |ayer was annealed in

a vacuum gﬂﬁ&%g% rg%sﬁg%f&'ﬂﬂﬁﬁ%%&iéﬁe TsHeéersTrJen?ﬂf Wak 90 - £ Rolch@EN 3

hours. After anneal ng, interface |layer was tested by the pealing test
per exanple 1. The interface |ayer of the graphite target was ultrasonic
wetted with nolten indiumsolder following the previous peeling test.
Finally, the interface surface with nolten indium solder was sol der-bonded
with nelted solé%@nﬂﬁ9ér of the backing plate to forma sputtering target
assenbly. The sputtering target assenbly then ended up with a cool down
step. A shear téssurfis aoncoppeebatkingtpdateivey eatafbwithdowtmehigigapot t he
sputtering target assenbly; resulting tensile shear strength was 30 - 45

kg/ cn2.  Evgnsdlfauafornedde: 1ahar adicH itrtdoppenbaclady phitageth bk solderpr esent
i nvention have been set forth 1n the foregoing description, together with
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illustrative et al cialTy in matters of

shape, size d arrangenent afts withip t rinciples of t i_nvention
to the fuldn gﬁ?%ﬁ?ntalrﬁ’aﬁét%‘g}"@ Cg%nméégé@%f’ggoﬁe‘g% %ﬁpﬂatf’ﬁz’ntaer nms in
whi ch the apéended clains are expressed. 10 CLAIMS:_ 1. A nethod for
produci ng sarfeee afk graphite tergat o fernyatl Oayn dntsripce dayer abheay thegraphite nat t he
met hod conprising: providing a backing plate (10) and form ng a sol der

| ayer (11)tar@et with the interface layer was annealed in a vacuum heater at 900°C

~1200°C under 107 to 107 torr for less than 3 hours. After annealing, the
interface layer was tested by the pealing test per example 1. The interface layer
of the graphite target was ultrasonic wetted with molten indium solder following
the previous peeling test. Finally, the interface surface with molten indium solder
was solder-bonded with melted solder layer of the backing plate to form a
sputtering target assembly. The sputtering target assembly then ended up with a
cool down step. A shear test was conducted for testing soldering strength of the
sputtering target assembly; resulting tensile shear strength was 30 ~ 45 kg/cmz.
Even though numerous characteristics and advantages of the present
invention have been set forth in the foregoing description, together with details
of the structure and function of the invention, the disclosure is illustrative only.
Changes may be made in detail, especially in matters of shape, size and
arrangement of parts within the principles of the invention to the full extent
indicated by the broad general meaning of the terms in which the appended

claims are expressed.



surface of the backing plate and the solder layer (11) being nmade of |ow
melting point solder; providing a ceramc target (20) and form ng an
interface layer (21) on a surface of the ceramic target (20) and the
interface layer (21) being nade of chroomium (Cr) or a chrom um containing
all oy; annealing the ceramic target (20) with the interface |ayer (21); and
sol der-bonﬁJLr}gIM?e sol der layer (11) of the backing plate (10) and the
interface [Fayer (21) of the ceranmic target (20) to obtain the ceranic
sputtering target, as erabé%. 2. The net hod asttcl.ai med ﬁ']n cl %' m 1, wherein
the ceranic tar aetA ?‘5%}0 PLAFUERE A CPETMCSRETEHRR FSEHATSEIONy of
graphite-contai ning target and netallic-oxide-containing target. 3. The
net hod as cheeickastretin halithe methp@ eemprisHg: cerani ¢ target (20) consists of
indiumtin oxide (I TO and graphite. 4. The method as clained in claiml,
wherei n the steprofidargnebidkigg phee (H@ran ormamgesold20 Jayer { hl xdreai nt er f ace
| ayer (21) conprises annealing the ceramc target (20) wth the interface

layer (21)suptac@8PfhebakRi @awﬁ&ﬁf théaetsn Hferi(n é) BéInk Medde GitloRspiBRITR f or
| ess than three hours. 5.7 The nethod as clained in ¢claim?2, wherein the

step of ar}%ﬁﬂlsi P&rt he ceramc target (20) with the interface |layer (21)
conpri ses nes Inyg the ceramc 11 target (20) with the interface |ayer

than three. hour #HOVIMEACHRIG RS CPAABIOTRIEI A oS THIErgi 1| AR St ep. of
annealing the ceramc target (20) with the interface |ayer (21) conprises
anneal i ng sutfece ef thei eeramic target (20§ and the interface layer (21) being made of
chromium (Cr) or a chromium-containing alloy;
annealing the ceramic target (20) with the interface layer (21); and
solder-bonding the solder layer (11) of the backing plate (10) and the
interface layer (21) of the ceramic target (20) to obtain the ceramic sputtering
target assembly.
2. The method as claimed in claim 1, wherein the ceramic target (20) is
selected form the group consisting of graphite-containing target and
metallic-oxide-containing target.
3. The method as claimed in claim 1, wherein the ceramic target (20)
consists of indium tin oxide (ITO) and graphite.
4. The method as claimed in claim 1, wherein the step of annealing the
ceramic target (20) with the interface layer (21) comprises annealing the ceramic
target (20) with the interface layer (21) at 900°C ~ 1500 °C under vacuum or in
an inert atmosphere for less than three hours.

5. The method as claimed in claim 2, wherein the step of annealing the

ceramic target (20) with the interface layer (21) comprises annealing the ceramic



target (20) with the interface layer (21) from900C to 1500 C under vacuum
or in an inert atnosphere for |less than three hours. 7. The nethod as
claimed in claim1l1l, wherein the chromumcontaining alloy is a
chromumrich alloy that has nore thanii50 wt % of chromium 8. The nethod as
claimed in claiml1, wherein the interface layer (21) has a thickness equal

to or rmor qesggﬁgkcp@tgw ﬂt@rt@cfe 1£adj@r 29 frtiﬁf%%f@*dtﬂmﬁﬁ) ot ahHBOvAdiusd & m 1,

wherein th ate made of metal selected fromthe group
consi st ng .C b titanium (Ti) and al um num
(A). 10. ﬂ%‘?ﬁﬁa gé)g‘%‘? ggﬁ!@%s E%%nltﬁ@ae{c%%%}s ‘'wherein the sol der |ayer (11)
is nmade of rret al _selected fo oup consi sting of jndiu and tin
(Sn). 11. A cebarie f%"ﬁh?&é‘? ici?gmtegrlﬁé Al L HRETS I et ‘?%?#l@nneé‘in Béélﬁ‘% ng pl ate
(10) having a solder layer (11) being formed on a surface of the backing
pl at e (10)cesmmlicheiget (2B deitbthesintaacediydr (Rdycoraptisespnpepling the essamid ¢

target (20) having an annealed interface |ayer (21) being sol der-bonded on

the sol deradoy@0) Ml tl&flnté?ﬁad@dﬁﬁférr(glpfr@hﬁ9(6(lo@ toasD (bl ngderduunf ochr omi um
(Cr) or a chromum cont ai ning all 12. The ceramic sputtering target

assenbl v 43 ofliflEnd h%t@tamégsthaﬁt@re@h% yihle ceram ¢ target (20) s

sel ected form consi s graphi te-containing target and

met al | i c- oxi de a| ni tar 12 . 13.. The cer utteri r get
assenmbly as cl ai n@h ¢ et ngla?nc meﬁtﬁ%r"@lw b rehrsLine Cﬁ’f%‘?ﬂg{l C n} si sts
of indiumtin oxide (1TO and graphite. 14. The ceramc sputtering target

assenbl y adlogliapebommmgirighmallioy thaphes wiore thea X AsheomiEni ng alloy is

a chromumrich alloy that has nore
8. The method as claimed in claim 1, wherein the interface layer (21) has

a thickness equal to or more than one micrometer (pm).

9. The method as claimed in claim 1, wherein the backing plate (10) is
made of metal selected from the group consisting of copper (Cu), molybdenum
(Mo), titanium (Ti) and aluminum (Al).

10. The method as claimed in claim 1, wherein the solder layer (11) is
made of metal selected form the group consisting of indium (In) and tin (Sn).

11. A ceramic sputtering target assembly comprising:

a backing plate (10) having a solder layer (11) being formed on a surface
of the backing plate (10) and being made of solder with low melting point;

a ceramic target (20) having an annealed interface layer (21) being
solder-bonded on the solder layer (11) of the backing plate (10) and being made
of chromium (Cr) or a chromium-containing alloy.

12. The ceramic sputtering target assembly as claimed in claim 11,
wherein the ceramic target (20) is selected form the group consisting of

graphite-containing target and metallic-oxide-containing target.



than 50 wt % of chromium 15. The ceram c sputtering target assenbly as
claimed in claim1l2, wherein the chromumcontaining alloy is a
chromumrich alloy that has nore than 50 wt% of chromium 16. The ceram c
sputtering target assenbly as clained in claim 13, wherein the
chromumcontaining alloy is a chromumrich alloy that has nore than 50

W% of chrom umyslfye [BeGRls mteri %ﬁr%@fés@&nbgfs&eélaﬁfﬁé&ﬁp&]ﬁnﬁsl i¢laimed in

cI aim1l, wherein tﬁe I nterface a t hi ckness equal to or

e ol i mod IR BE SR Gt %%éls‘?sn?femﬁéﬂeé FESDELLT) HRLOER RO

equal to or nore than one m croneter The ceram c tterin
target assenbly 14s T8¢ seraseicispubipngfarget as\gp@gbi:ﬁsglﬁgn lﬁﬁgallate (gO) i s
made of metal selected formthe group consisting of copper g ,

mol ybdenunwvifdvbin, the icheorhitm{(cBinjaining aloyns awir¢raiym-rd alivjethae haginore
sputtering target assenbly as clainmed in claim1ll, wherein the solder

I( ?x)er a%lﬁé}??m% of chhn@iunsel ected formthe group consisting of indium

15. The ceramic sputtering target assembly as claimed in claim 12,
wherein the chromium-containing alloy is a chromium-rich alloy that has more
than 50 wt% of chromium.

16. The ceramic sputtering target assembly as claimed in claim 13,
wherein the chromium-containing alloy is a chromium-rich alloy that has more
than 50 wt% of chromium.

17. The ceramic sputtering target assembly as claimed in claim 11,
wherein the interface layer (21) has a thickness equal to or more than one
micrometer (m).

18. The ceramic sputtering target assembly as claimed in claim 16,
wherein the interface layer (21) has a thickness equal to or more than one
micrometer (m).

19. The ceramic sputtering target assembly as claimed in claim 11,
wherein the backing plate (10) is made of metal selected form the group
consisting of copper (Cu), molybdenum (Mo), titanium (T1) and aluminum (Al).

20. The ceramic sputtering target assembly as claimed in claim 11,

wherein the solder layer (21) is made of metal selected form the group consisting

of indium (In) and tin (Sn).



