EXTENDED LI FE SPUTTER TARCGET Field of the Invention
[0001] This invention relates to the field of recessed
WGQpuwsNBM0¢ arget s and particularly to a nmet hod PET/US2004/027634
manuf acturing recessed sputter targets. Background of

the I nvention [0002] In the field of sputter target
manuf acture, various neans bond the target material to
t he backing plate. Historically, target manufacturers
sol dered targets to backing plates. Wth reference to
Fig. 1, convent EEAENDEuLTEE FPUTHIRRetTAREEND] i es 10
are fornmed by bonding target insert 12 to backing
plate 1 . A s sputtering tenperatures increased and

target sizes increased, saldering failed to provide
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conventional sputtering target assemblies 10 are formed

by bonding target insert 12 to backing plate 14. As
sputtering temperatures increased and target sizes
increased, soldering failed to provide the necessary
bond in view of the following disadvantages: 1) low
melting temperatures limited chamber operating
temperature; 2) the solder’s high vapor pressure
introduced impurities into the chamber; and 3) low bond
strength, particularly at elevated temperatures,
resulted in occasional bond failures. Since a debonded
tardget can destroy not only a wafer, but also its
supporting electrostatic chuck, it is most important to
avoid bond failures. 1In fact, bond integrity is so
important to gputter target manufacturers that Hunt et
al., in US Pat. No. 6,092,427, developed a specialized
method for preparing and testing bond interface
evaluation samples. This method evaluates the strength
of bonds between a sputter target and a backing plate.

A sample of the material is removed through a first



A sample of the material is renoved through a
firstopening formed at one end and a threaded openi ng

wo eooameb4d® split the first opening into two OpROI/NERN4/027634
Thr eadi ng t hese openings and pulling the threaded
openi ngs neasures the bond strength. [0003] In view of
the above problens, comerci.al, target manufacturers
have proposed several solutions for achieving a solid
bond. For exanp H . Zhang, in US Pat. No.
6, OPEN3BY, 8’F§‘€Fio§€s Ofife eage agfl a thresdes p@@@rlmsyéprmed

todi EEE%O%QO@?::@&B@@L& pa'&%% %oa%ip%lnli um or
copper ~“backi ng plate. The process deposits the
ti Tameadingt €éhkageppbyiebectindpbafliligg st téreaged

el ectroless platin p rayi ng. The deposited
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machi ni ng grooves into the target and backing plate to
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since the target sputters preferentially ron1t
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sputtanun@ beade ao bppartuei tybhoe bABRr ewedohakgel plate

ut%gké%&ggn This process also relies upon machining
grooves into the target and backing plate to further
improve bonding.
[0004] Hunt et al., in US Pat. Nos. 5,836,506 and
6,073,830 disclose a method for roughening a
cylindrical target’s back and side surfaces and
diffusion bonding the target’s back and side surfaces
to a backing plate. This method forms a solid state
bond and has proven most effective for securing a
target to a backing plate. Unfortunately, since the
target sputters preferentially from the center, the
cylindrical target’s yield or use during sputtering is
far less than one-hundred percent. The low yields
resulting from preferential center region sputtering
leave an opportunity for improved target utilization.
[0005] Thus, to develop sputter targets having
improved yield and a requisite bond between the target
insert and the backing plate, it is an object of the

present invention to increase the sputter target



[ 0005] Thus, to devel op sputter targets having
i nproved yield and a requi site bond between the target
w0 p@seedamd t he backing plate, it is an obj ect POf/UB1DE4/027634
present invention to increase the sputter
targetmaterial utilization, thereby reducing overal
costs associated wth the freguent design,
manuf acturi ng and changes of the sputter target
assenbly in the sputtering apparatus . [0006] It is
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appar s of _the present invention. In accqrdance with
a ﬁ?P?@TaspeE% of ?hzu'ﬁygﬁtpgﬂ?cg Rt i { &Pve?tlon' to
NMapyhae e bNGa2 1 sRUbEekyt 36deh asseEbhknis HRtgwededhe
The nethod i ncludes manufacturing a backing plate, the

ba&riragtpliaseriarndg thepbaskingoplegef @fe samd lar and

cylsndrigal, _r . g rein. The recess has a depth and

a géggéhgﬁ?rénéggﬁé% %Cking plate has a yield
[0008] Other objects and advantages of the present
invention will become apparent to one of ordinary skill
in the art upon review of the specification, drawings

and appended claims.

Summary of the Invention

[0009] The foregoing objectives are met by the
methods and apparatus of the present invention. In
accordance with a first aspect of the invention, a
method of manufacturing a sputter target assembly is
provided. The method includes manufacturing a backing
plate, the backing plate having a planar top surface
and a cylindrical recess therein. The recess has a
depth and a diameter, and the backing plate has a yield
strength. Then a near final shape target insert is
manufactured. The target insert has a frusta-conical
rear surface that corresponds to the cylindrical recess
of the backing plate and a front surface. The target
insert further has a yield strength greater than that
of the backing plate, and a height greater than the



strength. Then a near final shape target insert is
manuf actured. The target insert has a frusta-conica

WO 2@5/036406 ace t hat corresponds to the cyli ndriP&l/US2004/027634
recess of the backing plate and a front surface. The
target insert further has a yield strength greater
than that of the backing plateg, _.and a height greater
t han thedepth of the cylindrical recess in the backing
plate. Thereafter, the target insert is hot pressed
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ta i . e r i.nsert s a height greater
thgggbﬁegggg%ﬁeo;%tﬁé%rggégéﬁ§f%gﬁg%backing pl ate. The
t afgetLoilnser ttnhasoahktroakpeutf ade taad iaveadn csyr Bagputter

the rear surface having at |east about fifty percent
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the"target insert tothe backing platé. The recess is
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invention, a sputter target assenbly is provided. The

as§§ﬁ8@y insert has a front surface and a rear surface,
the rear surface having at least about fifty percent of
its surface area conical-shaped and the rear surface
being bonded to the backing plate to secure the target
insert to the backing plate. The recess is plastically
deformed to the shape of the target insert, to form the
target assembly and the target insert protrudes above
the planar front surface of the backing plate.
[0011] In a further aspect of the invention, a
sputter target assembly is provided. The assembly
includes a cylindrical backing plate, the cylindrical
backing plate having a planar front surface and a
recess within the front surface and a target insert
bonded to the backing plate within the recess of the
backing plate. The target insert has a frusta-conical
shaped front surface and a frusta-conical shaped rear
surface, the rear surface having at least about sixty
percent of its surface area conical-shaped and the rear

surface being bonded to the backing plate to secure the



includes a cylindrical backing plate, the cylindrica
backi ng plate having a planar front surface and a

WO e@sms6406 t hin the front surface and a target PECBHER1004/027634
bonded to the backing plate within the recess of the
backi ng plate. The target insert has a frusta-conica
shaped front surface and a frysta-conical shaped rear
surface, the rear surface having at |east about sixty
percent of its surface area conical -shaped and the
r eoarget f Boeebei hg bbadedckbnghelakeki nghpl seeess 1S
secure thetarget -i t. 1o e i t .
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Description of the Drawi ngs [0012] The objects and
advant ages of the invention will becone apparent from

the foll ow ng deb@%gggpg§éﬁrggpgﬁg pl-atihagRref erred
enbodi nents ther
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schematjc drawing that Lllustrates.the.progess.far
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illTustrates the process of manufacturing an extended
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i | ELdteatrbngst heeppooesssofomamahatbatiumgngnaext ended
life target t ssenbly i ccordggﬁe W t h anot her

enbBHY RBhL-C {g§L§ e5é§gr¥ﬁ%§8 8P Brerérr ed
Enheghd®nts rigure 2 is a schematic drawing that
illustrates the process of manufacturing an extended
life sputter target assembly.
[0015] Figure 3 is a schematic cross-section of the
target assembly of Figure 2.
[0016] Figure 4 is a schematic drawing illustrating
the process of manufacturing an extended life target

target assembly in accordance with another embodiment.

Detailed Description of Preferred Embodiments
Of the Invention

[0017] The invention provides a method for forming a
sputter target assembly with a solid state bond. As
illustrated in Figure 2, the process relies upon a
target insert 22 having a conical-shaped rear surface
24 and a backing plate 26 having a partially mating
cylindrical recess 28. Preferably .the height of target
insert 22 is higher than the depth of recess 28,
thereby the target insert protrudes above planar

surface 25 of backing plate 26. In this manner, the



O the Invention [0017] The invention provides a

nmet hod for formng a sputter target assenbly with a
waodosa2@v@t e bond. A s illustrated in Figure 2PCT/UR®04/027634

process relies upon a target insert 22 having a

coni cal -shaped rear surface 24 and a backing plate 26

having a partially mating cyl gndrical recess 28.

Preferably the height of target insert 22 is higher

than the depth of recess 28, thereby the target insert
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target insert 22 to the backln% pl ate 26. The sputter
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target assenbly would have a sputter |ife between
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1,600 kWh, while a conventional target assembly would
have a sputter life between about 1,000 and about
1,200 kWh.
[0019] The manufacturing method of producing the
taper or angled surface 29 may include but is not
limited to machining, forging, pressing, casting, hot
isostatic pressing (HIP) powder and spinning.
Advantageously, the process includes pressing the
target insert directly into its conical or partially
conical shape to eliminate the material loss
experienced by machining. The most suitable method
depends upon the target material. Many target
materials are suitable for hot pressing or even cold
pressing the target into shape. This avoids the
machining step and increases yield. High yields are
essentially important for high cost target materials,
such as high purity tungsten and tantalum. For these
materials, pressing the target assembly directly into

its insert shape is the most advantageous route for



i sostatic pressing (H P) powder and spi nni ng.
Advant ageously, the process includes pressing the

W angeeddaisert directly into its conical or pap€i/abi094/027634
coni cal shape to elimnate the material |oss
experi enced by machi ning. The nost suitable nethod
depends upon the target materjal . Many target
materials are suitable for hot pressing or even cold
pressing the target into shape. This avoids the
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its insert shape is the nost advant ageous route
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near final shape. [0021] Advantageously, maintainin
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the rear surface of the target insert and the backing
plate.

[0022] The backing plate 26 contains a cylindrical
recess 28 formed by machining the backing plate. Most
advantageously, ductile metals or alloys, such as
aluminum, copper, aluminum-base alloys or copper-base
alloys form the backing plate. Aluminum base alloys,
such as alloy 6061 provide the necessary ductility. In
addition, the backing plate should have a yield
strength less than the yield strength of the target
material during pressing. Optionally, the backing
plate recess 28 may contain square, tapered or rounded
corners. The recess 28 has a volume approximately
equal to the volume of the tapered insert 12. This
provides sufficient bonding without inducing excessive
deformation of the backing plate. Advantageously,
recess 28 has a volume that is at least ninety percent
of the volume of tapered insert 22 to prevent excessive

deformation during pressing of tapered insert 22 into



recess 28 formed by nmachining the backing plate. Mst

advant ageously, ductile netals or alloys, such as
wW@bkwsiomsng copper, al umi num base al |l oys or coppPeT/URze€027634

all oys formthe backing plate. A um num base all oys,

such as alloy 6061 provide the necessary ductility. In

addi tion, the backing plate_should have a yield

strength less than the yield strength of the target

material during pressing. Optionally, the backing
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r edefiesmatdomt Ehet §p§§ﬂp§ates forming strong solid state

bonds. High temperature pressing promotes the reaction
of the target material with the backing plate. For
some systems, i.e. a titanium target and an aluminum
backing plate it is advantageous to diffuse and react
the materials together to form reaction products that
contribute to the bond strength.

[0024] After pressing, the target assembly is ready
for finishing operations such as final target
machining, polishing, cleaning and machining threaded
mounting openings into the backing plate.

[0025] As illustrated in Figure 3, the target
assembly 30 advantageously contains target insert 32
bonded along conical interface 34 and frustum interface
36 to backing plate 38. The frustum interface has a
diameter D and the conical interface forms a ring of
length L. The length L extends parallel to the frustum
interface 36. The frustum interface 36 consists of at

least about fifty percent of the bond surface area



deformation that facilitates form ng strong solid
state bonds. Hi gh tenperature pressing pronotes the
w0 e@sie@ans of the target material with the backpemyuploat/e27634

For some systens, i.e. a titaniumtarget and an

al um num backing plate it is advantageous to diffuse

and react the materials together to formreaction

products that contribute to the bond strength. [0024]

After pressing, the target assenbly is ready for
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configuration
the use of mating machined grooves, since machined
grooves could interfere with the plastic deformation of
the backing plate. Advantageously however, a surface
treatment step roughens the side and tapered surface of
the target insert and the cylindrical recess to form an
uneven surface topography to the surface to be bonded.
Acceptable surface roughening techniques include, but
are not limited to, particle blasting, shot peening and
etching. Particles used in particle blasting can be
selected from a group that may include but is not
limited to: grit, sand, glass beads and steel shot.
This process causes a subtle disruption of the
associated bonding surface when the components are
heated during pressing. Most advantageously, the
process uses grit blasting to roughen the target insert
to promote the formation of the desirable solid state
bonding.
[0028] The near final shape target insert 42 has a

frusta-conical rear shape which mates with backing



of target assenbly 40 on both the front and rear
surfaces . [0027] The bond interface does not |end
WO t@slotedv® the use of mating machi ned grooves, PGT/IEE04/027634
machi ned grooves could interfere with the plastic
def ormati on of the backing plate. Advantageously
however, a surface treat ment, step roughens the side
and tapered surface of the target insert and the
cylindrical recess to forman uneven surface
t ppageapbyalonghehsuntacentotbenbdndetderfecepbabl ein

surface roughenjng.technj i ncl .
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process uses grit blasting to roughen the.target .
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interface 50. In rdance with .this g [
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preferably frusta-conical. Additionally, target insgert
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material reaches a state of plastic deformation forming
a strong bond therebetween. The final sputter target
assembly has the target insert protruding above the
planar surface 49 of backing plate 48. Accordingly,
the sputter life of the target igs increased to 2,400
kWh, as opposed to a conventional target .assembly which
provides a sputter life of about 1,000 to 1,200 kWh.
The method and the sputter target assembly of the
present invention will be further described in detail

with reference to the following example which, however,

shall not be construed as limiting the invention.

Example
[0029] A commercial 99.99 percent pure titanium disk
having dimensions of 13.572” (34.5 cm) diameter x .750”
(1.9 cm) thickness had a 3° angle machined on the rear
bonding surface. The disk’s rear bonding surface
formed a cone-like shape. The titanium disk was placed

in a cylindrical recess machined into a 6061-T6



backi ng plate 48. As discussed above, the materials

utilized for the backing plate and the target insert
woreysloze4ay one of the ones nmentioned with respeErUS1004/027634

t he previous enbodi nent. Upon pressing target insert

42 into backing plate 48 via a hot press process

(e.g., vacuum hot pressing, khP _process) the backing

plate material reaches a state of plastic deformation

form ng a strong bond therebetween. The final sputter

t sxlgetimes edrbdly. habhe heecesyeron pzbred pr ore Lidhe e @ldY et O

t | anar_sur e 49. of backi a 4
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target assenbly mhic?ﬂgrovides a sputter life of about,
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cribed 1'n detal reference to the f oW ng
exaypple ahdchbonhowes@rto stiad | sinape bef cohst rapdras
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/3 angle machined on the rear bonding surface.
TheotHidkstakeabondndi Byekurt Hee EBifeBoRdcBrevf Fkasonic
shape, . The 1] i ' I i L LndLi
A A SR
r e€ensigastiathedband oi nbegeiitml ahd sheeuwgthme of the
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becane plastic during the HP
and the target. 1In addition, the ultrasonic testing
indicated a minor void in the area at the edge of the
target.
[0031] Metallographic analysis revealed a consistent
bond interface with one small void resulting from the
square corner of the recessed backing plate not fully
extruding or deforming. The location and size of this
void would have no impact upon the target;s
performance. Furthermore, the bottom and side wall
bond were equivalent to integral solid state bonding
achieved with diffusion bonding technigues. 1In
addition, subsequent testing has shown that a fillet
located at the side wall of the recess eliminates any
voids.
[0032] Two tensile tests in accordance with the two
threaded opening sample method confirmed the excellent

bond. Both samples, cut across the bond interface, had

the aluminum fracture. The first sample fractured at



cycle and conforned to the shape of the tapered
titaniumtarget's 3 angle. The plastic defornmation

wo bas/ooaeaur red during the H P process ensured BCHESM0€027634
solid state bond. Evaluating this bond by ultrasonic
testing, tensile testing and netal |l ographic nethods
confirmed the bond integrity gppnd.strength. [0030] Post
HI P ultrasonic testing analysis reveal ed a one hundred

percent bond between the backing plate and the target.
| n1ad8Pt ibs,. tHS -4l MPadoni EheeSECHYT raipdeed rachivied at

xghgﬁkg &%%.aqgg_%tmkgg'edge of the target . [0031]

ographi ¢ "anal ysi's reveal ed a consi stent bond
i ntfenBagde w whidee aanmekbmpdied iseguikennd dr amting um
square corner of th% receﬁsed backéﬂ% |ate not fully
extPUERAS  of CdéFoPMERYCTTRY FHELt i1 Pak¥oSiess GPSERIESS

voidywoulichihave JF¢cliR3ehe4ROB A @?utt@regett'a% ets of any
performance. Furthernore, the bottom and si de wal

bord lagr eregompaisdhiti ono thatedsalsuddlaid es tfaire Usena@isng
achieved w.th diffusion _bonding techni.ques. In
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voids . [0032] Two tensile tests in accordance with
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in a copper backing plate.
[0034] The tapered target design uses a
manufacturing-friendly process to recess the
corresponding backing plate and easily adapts to
various types of manufacturing equipment. The process
also eliminates the need for special-cost-intensive
machining of the backing plate blank and reduces the
time required for manufacturing. Furthermore, it
allows for the manufacture of a sputter target with a
decreased thickness at its edges (typically 20 - 35%).
Since this target assembly sputters preferentially from
its center, this target requires no change in standard
operating conditions. Optionally, the design increases
the thickness of the target material without
modification of a sputtering system’s standard sputter
procedure in comparison to a conventional cylindrical
target insert. Furthermore, it increases sputter tool
productivity by lowering the amount of target material
required, thereby reducing cost. Finally, the process

also facilitates the forming of strong vacuum



targets, it is noteworthy that this process operates

wth simlar effectiveness on sputter targets of any
W@bios2@n6 conposition that is suitable for usePEBEUS2004/027634

sputter target such as, alum num titanium copper,

chrom um cobalt, nickel and tantalum In addition,

this process operates with_t target material and

backing plate being either simlar or dissimlar

all oys. For exanple, it is possible to place an

al compatnilal ¢ dyoncs get Thesanbahdsi erm haeki ngrel steeogth

i n_a copper_ backij late .. [0034] The tapered-target
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t herSQLs£SPORdEEg bias kidgih aked anghessttyr adapt smé o

various %gpes of manufacturing equi pnent. The process
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decreased thickness at its edges (typjcall 0 -, 359
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standard operating conditions. Optionally, the design

i ntneaspsethd ahi ckhessrativhaecandrget HaleELBE it ABY

nodi fication of a sputtering system standard sputter

pr%%%%ﬁFé in conparison to a conventional cylindrica

target insert. Furthernore, it increases sputter too

productivity by lowering the anount of target materi al
required, thereby reducing cost. Finally, the process



also facilitates the formng of strong
vacuuntonpati bl e bonds. These bonds can have nore
wa@toosoi4be t han t he actual backing plate itsel fPCT/US2004/027634
Finally, the process reduces the design and
manufacturing tinme required for new designs and
products. [0035] Many possi bl g, enbodi ments and sputter
target configurations may be made of this invention
wi t hout departing fromthe scope thereof, it is
unfer stlgda:t herefore that all matter set forth herein
is to be interpreted as illustrative and not |imting
in any manner .We claim . A nethod of manufacturing a

sputter it.ar gat messhedbbf aamulasithg itkde astepps tefr tayrget
manuf acturi ng a hacking plate, the backing plate

ha?SF§™R 1y SPIPTHLSPRSu-5c 8RS 5yl i ndrical recess
therein, theg)eceqsnh@wicRe:a dent hand g ¢hamet ernand

t he backing plate having a yi€ld strength; b)

mabafckdngr ipdgte hearinbi palplsirape tiogr getr fiagsernd a
whergLnd&he Eggggt 'n% %Eehas ghfrusta-co %%%E_r%g%_ th
surfac& st c Fggﬁo ST n @ylrieﬁ:&ﬁsca récess 6F

t herdgackidignpltalre and ankr Galckswd anetd havtiacget vield

insert further having a yield strength greater than
t h&Cremathe backi ng plate, and a height greater than
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cy et alwheeedss thke tthededc kinsgl dbe o farusttat-ecofical

p! q:setairc s%?rf arcreraattih%rt]: %%r%sestpoon .sf ft%s it % Q:%OM relcta ' eetcess
of the backing plate and a front surface, the target
insert further having a yield strength greater than
that of the backing plate, and a height greater than
the depth of the cylindrical recess in the backing
plate; and

c) hot pressing the target insert into the

cylindrical recess of the backing plate to a state of
plastic deformation so as to diffusion bond the target
insert to the backing plate and form the target
assembly, where the target insert protrudes above the

planar front surface of the backing plate.

2. The method of claim 1 wherein at least fifty
percent of the frusta-conical rear surface bonds to the

backing plate.

3. The method of claim 1 including the
additional step of maintaining temperature of the
target insert and backing plate above 200°C for at

least one hour to improve bonding between the frusta-



insert to the backing plate and formthe target

assenbly, where the target insert protrudes above the
w@b@sareshs ont surface of the backing plate. . HE€EUS2004/027634

method of claim1l wherein at |east y percent of the

frusta-conical rear surface bonds to the backing

plate. . The nethod of claim.L including the

addi tional step of maintaining tenperature of the

target insert and backing plate above 200 C for at

| eashioakt hear serfapeovE bbadiaggebt iweeserthand the

frustaconinI rear surface of the target insert and

t HRABRIRI NG pFAte. . The method of claim 1 wherein the

cylindrical recess has a volune and the target insert

has a volune ; and the cylindrical recess has a vol une

bet ween4 abouThai Rethodnat apbatimohevharaiBdtRer e¥hingrical

L NP UBLUNEADT o 1 DS LAL UEha! LRE Laroary SnSBHE! RES! BT 98Lume;

assenbry conprising: a cylindrical backing plate, the

cyhh@dtheatybanrhgapl ateehavhag a pbanae bebween about

surface and._a %ecess Wi hi tge front surfgﬁe; agd a ¢

t aPyBELY gkt 2RAVF ngRa ReRghedgPELEERT: RAntPReVHEBER ©

of - herLegessinket-he backing plate, the target insert

having a front surface and a rear surface, the rear

surface having at |east about fifty percent of its

surface_area,coni.cal-s a e g .bei ng

Bonded To th BAREERG Braver: 8 ssnre FRuBHErEes:

insert to the batkhagiphat backhayephathe tkeesglisadrical

plastically_defornmed to the shape of the target

backing plate having a planar front surface and a
recess within the front surface; and

a target insert having a height greater than
the depth of the recess of the backing plate, the
target insert having a front surface and a rear
surface, the rear surface having at least about fifty
percent of its surface area conical-shaped and the rear
surface being bonded to the backing plate to secure the
target insert to the backing plate, wherein the recess
is plastically deformed to the shape of the target
insert, to form the target assembly and where the
target insert protrudes above the planar front surface

of the backing plate.

6. The sputter target of claim 5 wherein the
recess has a shape conformed to the shape of the target

insert.



insert, to formthe target assenbly and where the

target insert protrudes above the planar front surface
wotooshesdbacki ng plate. . The sputter target ofPCT/ab20085027634

wherein the recess has a shape conforned to the shape

of the target insert .. The sputter target of claim5

wherein a conical interface ds the target insert to

the backing plate . 8 . A sputter target assenbly

conprising: a cylindrical backing plate, the

cylindrvcal bhekSpgtpéatEahgetngfacbaamaﬁ Vhenein a

surface and a recess t he fro t.surf

t afgetcs s%??eﬁgﬁﬁ%db?ﬂé ghﬁaE?Fﬁﬁ p%%?%r Eﬂ ﬁﬂ?he

reg§§§19§ phecbacking plate, the target insert having

a frusta-coni cal shaped front surface and a

frusta-coni cal shaped rear surface, the rear surface

having at |eas j p f

area co |calg % gggg%ngg¥éétrgggggﬁ% agg&égﬁﬁgggonded

to the backlagcplah&rt0a$ebackih§eplatgetthaseyﬂlndrlcal

the backing_plate and formthe t rget ass

whBpekAnghel pEEeBAVIEIpRaBL PREF| @Fo?HEgaFS pRE 2

Shéegggé &Eehiﬁreﬁé EPSALt sub-eabarMihhe target
asse . The sputter target of claim 8 wherein

t he recess hastarshapenﬁsﬁtobﬁndeﬂotphéh§hhaékéﬂ9tﬁéate
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pr eheudeshabormg kh€rpkanatohtpatushapedofrbhe backbng and

plgt%rusta conical shaped rear surface, the rear surface
having at least about sixty percent of its surface area
conical-shaped and the rear surface being bonded to the
backing plate to secure the target insert to the
backing plate and form the target assembly, wherein the
recess is plastically defofmed to the shape of the

target insert, to form the target assembly.

9. The sputter target of claim 8 wherein the
recess has a shape conformed to the shape of the target

insert.

10. The sputter target of claim 8 wherein the
front surface of the target insert protrudes above the

planar top surface of the backing plate.



