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[01] The present invention relates generally to the field of sputter targets
and, nore particularly, relates to controlled cooling of sputter targets

t hrough surface area alteration. DESCRI PTI ON OF THE RELATED ART [02] The
process of sputtering is widely used in a variety of fields to provide thin
film material deposition of a precisely controlled thickness with an
atomcally snooth surface, for exanple to coat sem conductors and/or to
formfilnms on surfaces of magnetic recording nedia. In the sputtering
process, a sputter target is positionefl in a chanber filled with an inert
gas atnosphere, and is exposed to an electric field to generate a pl asna.
lons within this plasma collide with a surface of the sputter target
causing the sputter target to emt atons fromthe sputter target surface.
The volégagggbgigrence bet ween the sputter target and the substrate that is
to be c = es the emtted atons to formthe desired filmon the
surface of the substrate. [03] During sputtering, heat often builds up on
the sputter target, n ivel ffEﬁé&ﬂﬁgﬁﬁéﬁﬂﬁﬁéﬁ§@k@ﬁ§fﬂgpUtter process and
shortening the Iifetﬁﬁgﬁiﬂﬁﬁﬂéﬂigg 1 epi cts an exanpl e
of one such conventional sputter target. Specifically, conventional sputter
target 101 includes sputter surface 102, where sputter surface 102 incl udes
sput ter FfepOEORHE ONVENTION | Ng, and non-sputter area 105. Conventiona
sputter Target al so 1 ncludes backside surface 106, and hole 107 drilled
t hrough conventional sputter target 101, for holding sputter target 101 in
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DESCRIPTION OF THE RELATED ART

[02] The process of sputtering is widely used in a variety of fields to provide thin film
materia] deposition of a precisely controlied thickness with an atomically smooth surface, for
example to coat semiconductors and/or to form films on surfaces of magnetic recording
media. In the sputtering process, a sputter target is positioned in a chamber filled with an
inert gas atmosphere, and is exposed to an electric field to generate a plasma. Ions within
this plasma collide with a surface of the sputter target causing the sputter target to emit atoms
from the sputter target surface. The voltage difference between the sputter target and the
substrate that is to be coated causes the emitted atoms to form the desired film on the surface
of the substrate.

[03] During sputtering, heat often builds up on the sputter target, negatively affecting
contro] of the sputter process and shortening the lifetime of the sputter target. Figure 1
depicts an example of one such conventional sputter target. Specifically, conventional
sputter target 101 includes sputter surface 102, where sputter surface 102 includes sputter
area 104 for sputtering, and non-sputter area 105. Conventional sputter target 101 also
includes backside surface 106, and hole 107 drilled through conventional sputter target 101,

for holding sputter target 101 in place while sputtering.



ri ng-shaped support 110, and the cooling fluid dissipates heat generated on
sputter surface 102. After prolonged sputtering, sputter area 104 erodes or
wears down as atons of sputter target 101 are enmtted fromsputter surface
102. This erosion causes grooves to be forned on sputter surface 102,

il lustrated with dashed |ines. [05] Success in the sputter coating of
thin-filmmaterials, especially sputter coating of thin filnms in the
magneti c data storage industry, is highly dependent on effective heat

di ssipation. Specifically, high tenperatures on a sputter target increase
the rate at which sputtering occurs, and affect the uniformty of thin-film
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and more frequent system downtimes. Moreover, if the sputter target gets too hot, the bond

between the different materials compnsing the sputter target can melt, degrading the
efficiency of the sputtering process and causing unnecessary interruptions to the sputtering
process.

(06] Conventional sputter targets do not have enhanced or sclective control over the
cooling of the sputter target, other than by modifying sputtering equipment or by selecting
backing materials with desirable heat retention properties. Accordingly, it is desirable to
provide a method for controlling the cooling of sputter targets during sputtering. In
particular, it is desirable to provide a method for selectively controlling the cooling of
specific locations on the major surface of a sputtering target by surface area alteration of the

backside surface, in order to improve sputtering safety and efficacy.
SUMMARY OF THE INVENTION

[07] The buildup of heat is an inherent side-effect of the sputtering process. Too much
heat can negatively affect the life-cycle of a sputter target, and degrade uniformity of thin-

film deposition. In this regard, it is an object of the invention to address disadvantages found




[08] In one aspect of the invention, a sputter target in which cooling rates
are selectively controlled through surface area alteration is manufactured
by generating a sputter surface and a backside surface obverse to the
sputter surface. The backside surface includes at least a first textured
region, where the first textured region aids in cooling a region of the
sputter target adjacent to the first textured region, by effectuating heat
di ssipation. [09} By nmanipulating the surface area of a textured region, the
cooling rate at specific areas of a sputter target can be controlled, and
the wear pattern of the sputter area can be controlled. For exanple, by
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region, the sputtering rate can be adjusted or tuned to different rates at selected locations on
the surface of the sputter target, further enhancing control over the sputtening process.

[10] The backside surface also includes at least a first non-textured region. By placing a
non-textured region on the backside surface of the sputter target, cooling rates can be
decreased or left alonc at other locations. Non-textured regions may be located on an
obverse surface to non-sputter areas on the sputter surface, which are often cooler than
sputter areas and consequently wear at a slower pace. Furthermore, a non-textured region
could be placed adjacent to a vacuum seal gasket in order to effectuate a vacuum seal and
prevent a gas-hquid exchange from occwrring between the cooling flmid and the vacuum
chamber.

[11] The first textured region is generated using grit blasting, random machining, laser
ablation, or using a lathe. Each of these texturing methods provides for a textured backside
region with an increased surface area over a polished backside region. The increase
surface area allows greater contact to the Jcooling fluid applied to the first textured region,
increasing the cooling rate of the sputter target at a localion obverse to the first textured

repion.




112] In a second aspect the present invention is a sputter target in which
cooling rates are selectively controlled. The sputtering target includes a
sputter surface and a backside surface obverse to the sputter surface,
where the backside surface further includes at |least a first textured

regi on. The backside surface further includes at least a first non-textured
~region. [13] The textured region aids in cooling a region of the sputter
target adjacent to the textured region, by effectuating heat dissipation.
Texturing the backsi de surface of the 4sputter target allows for greater
contact with cooling fluids, increasing heat dissipation. The sputter
target bgy, Gi deColPhspedtanit pRA&ItARventibn ReX BEinfRA tarpdt 1 whitlh ¢olinpuitteareng,
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ceram cs. [18] The textured region either protrudes fromthe backside
sur f ace wutteudrea,sheoening theasrblp dide alithe sputer MBE®over, the textured region is

textur ed[ 1‘%‘]t h ]‘% 151%91%8 B t%%ﬁ#gderegj%ﬂco%v%%e to the sputter area, heat is dissipated from the

textured region at an increased rate, selectively cooling the sputter area. Controlling the

cooling rate of the sputter area through alteration of the surface area of the backside surface
allows the sputter area to be cooled faster, slower, or at the same rate as the non-sputter areas
of the sputter target.

[16] In an alternative arrangement, the sputter surface further includes a sputter area for
sputtering and at least a first non-sputter area, and the textured region is obverse to the non-
sputter area. The sputter rate can be controlled at any selected area across the entire sputter
surface, not just at the sputter area,

[17] The sputter target is comprised of a either a metal alloy or a ceramic material,
although the present invention will impact materials with high thermal conductivity, such as
metals, more than those with a lower thermal conductivity, such as ceramics.

f18] The textured region either protruélcs from the backside surface or cuts into the
backside surface. Moreover, the textured region is textured with a random texture, such as

grit blasting or random machining,



grit blasting or random machining. 5 [19] In the case where a sputter target
Is directly cooled by contact with a chilled fluid on the backside surface,
the cooling rate of the sputter target depends on the thermal conductivity
of the sputter target. Since the cooling fluid is rapidly flow ng over the
backsi de surface, the cooling fluid is itself not being heated to any marked
extent. As such, by increasing the surface area of the backside surface,
contact between the cooling fluid and the sputter target increases,

i ncreasing the amount of heat dissipateéd into the cooling fluid in a given
time interval. 120] The textured region may alternatively be textured with
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flow of the cooling fluid, facilitating turbulent flow. ' -
[21] In a third aspect, the present invention is a sputter target assembly in which cooling
rates are selectively controlled through surface area alteration. The sputter target assembly
includes a sputter target, where the sputter target further includes a sputter surface, and a
backing plate, where the backing plate further includes a backside surface. The backside
surface further includes at least a first textured region. The sputter target and the backing
plate are bonded together, so that the sputter surface is obverse to the backside surface, The
textured region aids in cooling a region of the sputter target assembly adjacent to the textured
region, by effectuating heat dissipation.
[22] Typically, sputter targets are bonded to backing plates in order to enhance the effect
of the cooling fluid. The sputter surface is generated on a sputter target and the backside
surface can be generated on a backing plate in order to increase the surface area of the
backing plate and, consequently, the overall sputter taréet assembly. The sputter target and
the backing plate are bonded together prio; to or after the generation of the sputter surface or
the backside surface.

[23] In a fourth aspeet, the present invention is a method for manufacturing a sputier target

assembly in which cooling rates are selectively controlled through surface area alteration.




t he backing plate are bonded together prior to or after the generation of
the sputter surface or the backside surface. [23] In a fourth aspect, the
present invention is a nethod for manufacturing a sputter target assenbly
in which cooling rates are selectively controlled through surface area

" alteration. 6 The nethod includes the steps of generating a sputter surface
on a sputter target, and generating a backside surface on a backing plate,
where the backside surface includes at least a first textured region. The
met hod al so includes the step of bonding the sputter target and the backing
pl ate together, so that the sputter surface is obverse to the backside

surface.[h | o t esq.ipp;; b Ofhedd h NpER&! bidfice dredl Puuer tarfed st ter
t ar get e'llgl-slée 5 yddagfcé%%ﬁtm%o hg&' gi rsttﬁfgext gr ed region, b s@effectéukgti ng heat

di ssi patgeneratihg4]batksidsurfaot bawitagkidg ptate, prlicomthobatksid eg inehideswd detishrent |
reference is made to the acconpanying dfaw ngs that form a rt. t herepf,
and i n whiioh texdutsd gagiony Thaymethod F%P a%qivéas}'%%%sfap gggeﬁlw%@ﬁﬁwﬁwt whi ch
the inveption.na e practi e : .

enboct et SeraDE Bl REha® 3 ohd el B tONRRE ORE Sphoctobhe. The (o1,
the scopgrsplexhited REGSRRIds! iRVRBliNE a-regeh:%? (RESHRP TN et JARAWNNShe

Referring now to the drawi ngs in which Iike reference numbers represent

cor r espofimst teythyed tegiarh by effecustinghagtidissipatitapi ct s an exanple of a

conventi gnal spytt target; .Figure 2 depicts the.external appearance of one
enbodi et of It He fiileuEie desiUBHEY Bh (e pielel oPRROET eI LR AN Bt Brike
text ur ed, 6,0y S UL 1SRN ] Sant! BleBRY,) afid GHMBhith GEPiHEWR B wXARP! € of
t he textﬁcﬁcgg{l’rgg)é‘?gnﬁgﬁﬁfgr ect an%l a sputeter’ target; Figure 5 ig a c:ggse-up
i |1 ustr afliuetratidn hhspetifictenitmdimenti mnwhithi the itrention pnas bblpradtierd.urle is wabé er ns;
Figures 6A and 6B illustrate the spatial relationship between a sputter

I ]
target h‘&‘i‘fieﬁﬁo‘.&i fthatt ethergembediments gy ey and, ghangss may, be mpde Rathqubw of
a cooli n@eﬂa.'rt%’é flom the scope of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring now to the drawings in which like reference numbers represent

corresponding parts throughout:

Figure 1 depicts an example of a conventional sputter target;

Figure 2 depicts the external appearance of one embodiment of the present invention;

Figure 3 depicts examples of the textured region on a circular sputter target;

Figure 4 depicts an example of the textured region on a rectangular sputter target;

Figure 5 is a close-up 1llustration of the textured region, using three possible texture
patterns;

Figures 6 A and 6B illustrate the spatial relationship between a sputter target having a
textured region with a curved line texture, and the flow of a cooling liquid; a

Figure 7 depicts an example sputt:ar surface and backside surface, according to the
Figure 2 embodiment;

Figure 8 depicts an additional example of a sputter surface and a backside surface,

according to a preferred embodiment of the present invention;



Figure 7 depicts an exanple sputter surface and backsi de surface, according
to the Figure 2 enbodinent; Figure 8 depicts an additional exanple of a
sputter surface and a backside surface, according to a preferred enbodi nent
of the present invention; 7 Figure 9 is a flow chart depicting the process
for manufacturing a sputter target in which cooling rates are selectively
controll ed through surface area alteration; Figure 10 depicts an exanpl e of
an external appearance of a second enbodi nent of the present invention; and
Figure 11 is a flow chart depicting the?process for manufacturing a sputter
target assenbly in which cooling rates are selectively controlled through
surface area glpheRr i} QMovENAt WERERSHR Frotél feFmaiHadthNimiE| sphltérfatgeT fre
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adj acent to the textured region, by effectuating heat dissipation. [27] In
nmor e det BHETATEEY DESCRIPDRIN SETHRINYIRSTENIt ter surface 202, where sputter
surface " 20Z turther Includes sputter area 204 for sputtering, and
non-sputter areas 205. Sputter target 201 also includes backside surface
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[26] Figure 2 depicts the external appearance of a sputter target according to the present

invention. Bricfly, the present invention relates to a sputter target in which cooling rates are

selectively controlled through surface area alteration. The sputter target includes a sputter

surface and a backside surface obverse to the sputter surface, where the backside surface’
further includes at least one textured region. The textured region aids in cooling a region of
the sputter target adjacent to the textured region, by effectuating heat dissipation.

[27] In more detail, sputter target 201 includes sputter surface 202, where sputter surface

202 further includes sputter area 204 for sputtering, and non-sputter areas 205. Sputter target

201 also includes backside surface 206 obverse to sputter surface 202.

[28] Backside surface 206 includes textured regions 210. Textured regions 210 aids in

cooling a region of sputter target 201 adjacent to textured regions 210 through heat

dissipation. Backside surface 206 also includes at least non-textured region 212, In an

alternate arrangement, non-textured region 212 is omitted, and textured regions 210 covers

the entire surface of backside surface 206. J

[29] Sputter targcf 201 is comprised of a rn;ctal alloy and/or a ceramic material, and can be

of any shape, including but not limited to circular, rectangular, or hexagonal shape. The



alternate arrangenent, non-textured region 212 is omtted, and textured
regions 210 covers the entire surface of backside surface 206. [29] Sputter
target 201 is conprised of a nmetal alloy and/or a ceramic material, and can
be of any shape, including but not limted to circular, rectangular, or
hexagonal shape. The S present invention will inpact materials with high
thermal conductivity, such as netals, nore than those with a | ower thermal
conductivity, such as ceramics. [30] Prior to sputtering, sputter target 201
is placed in a vacuum chamber, and clanbed onto a ring-shaped support (not
depicted). An air-tight and water-tight seal is created between a gasket

(not  depiredcRtlinveRtidOWilp tmp4re nidtdHaisshap aifhohemed comdstivity, sheipacimatappatore  and
backsi de surface 206. A cooling fluid such as water is punped into the
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regi on. dJi¢cknogease in surface area allows greater contact to the cooling
fluid applied to textured regions 210, increasing the cooling rate of the
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contact with the backside surface. Textured regions 210 can protrude from and/or cut into
backside surface.
[32] Each of these texturing methods provides for a textured backside region with an
increased surface area over a polished backside region. The increase in surface area allows
greater contact to the cooling fluid applied to textured regions 210, increasing the cooling
rate of the sputter target at a location obverse to textured regions 210.
[33] By placing a non-textured region on the backside surface of the sputter target, cooling
rates can be decreased or left alone at selected locations. Non-textured regions may be
located on an obverse surface to non-sputter areas on the sputter surface, which are often
cooler than sputter areas, and consequently wear at a slower pace. 'Moreover, a non-textured
region could be placed adjacent to a vacuum seal gasket in order to effectuate a vacuum seal
and prevent a pas-liquid exchange from occurring between the cooling fluid and the vacuum
chamber.
[34] By manipulating the surface area ::f a textured region, the cooling rate at specific
areas of a sputter target can be selectively controlled. By increasing the cooling rate at

selected locations on a sputter target, heat dissipates faster, and the sputtering process slows.



region could be placed adjacent to a vacuum sea] gasket in order to

ef fectuate a vacuum seal and prevent a gas-liquid exchange from occurring
bet ween the cooling fluid and the vacuum chanber. [34] By mani pul ating the
surface area of a textured region, the cooling rate at specific areas of a
sputter target can be selectively controlled. By increasing the cooling rate
at selected |ocations on a sputter target, heat dissipates faster, and the
sputtering process slows. 9 As a result, the useful life of a particular
sputter target is extended, and operatithg costs are reduced. [35] Textured
regions 210 is obverse to sputter area 204. In an alternate arrangenent,

textured EQ&%ﬂstl%]wpsegg ll‘ri‘géfﬁﬁﬁrt{cﬂla?% Br:%@tr is¥xfded 4nd o gérahﬁ 2 di@Bleageous

to Iocat% On-text ur obverSe to fon-sputter areas on the sputter
surface,reilidegh are often cooler than sputter areas, and which typically
wear at a slower pace. [36} The sputter area is the hottest portion of
sputter [86}fadextmod mglmlas"éodﬁ obMerse tn kpusienarea it wikedns altspae jarapgrmeitas na

d h Th
Cenper at Gru%ed figicBRI10 5 ahifto nali paB AR 0% o f i e R gt mpn
pl aci ng xﬁéia%ré Wge%bvéﬁa k@ﬁo@@aﬁfr 5 Grea® oh e F%f&@eﬁhlcﬂ%é ofidcdtfler

qui ckly dissipated fromthe te ed region, sel ectively cooli ng the

sputter thaesputeendredsandadiicigtypieally wiyr dtcacsmwanpattdﬁe textured region obverse
to the sputter. area, the cooling rate of the sputter area can be fine-tuned,
al | owi ng[D he Thpsputier ar&ﬂeathedwﬁést@@mt@opﬁsa%@‘rsmfé%%& ccgpset thyeollsions r at e

A T A I AT S e AR A
backsi detefipefAG®s irfchisE, 0&‘11!51&@ lﬁaaae@fwetahen SR guqef hres Oy ﬂﬁﬂﬁ U RRtdE

thermal conductivity of the sputter target. nce the cooling fluid is
rapi dl y felgion ohyemede thé eputipaekei u@tmba@ncldmélsapdbd ﬁ@m thei taxtugediregiohf not

SR TR RN e R SN
E ﬁ(raget | DY ERE the §ﬁ&%ﬁ‘£:@£ Ghi BSIIRRTaR %fmpaaatm&a &h eaRle-1dhSS hfdLRg thd't O
sputter area to be cooled faster, slower, or at the same rate as the non-sputter areas of the
sputter target.
[37] In the case where a sputter target is directly cooled by contact with a chilled fluid on
the backside surface, the cooling rate of the sputter target depends on the thermal
conductivity of the sputter target.  Since the cooling fluid is rapidly flowing over the
backside surface, the cooling fluid is itself not being heated to any marked extent. As such,
by increasing the surface area of the backside surface, contact between the cooling fluid and
the sputter target increases, therefore increasing the amount of heat dissipated into the
cooling fluid per unit time.
[38] Figure 3 depicts examples of the textured region on a circular sputter target.
Specifically, Figure 3 illustrates circle-shaped sputter target 201 with backside surface 206
having either a parallel line texture region, or a concentric oval texture region. In both
illustrated examples, textured regions 210 covers the entirety of backside surface 206.
{39] Figure 4 depicts an example of th.‘e textured region on a rectangular sputter target.
Spcciﬁdally, Figure 4 illustrates rectangular-shaped sputter target 201 with backside surface
206, where textured regions 210 has parallel, curved Jines. Textured regions 210 covers the
entirety of backside surface 206.



cooling fluid per unit tinme. [38] Figure 3 depicts exanples of the textured

region on a circular sputter target. Specifically,'Figure 3 illustrates
circle-shaped sputter target 201 with backside surface 206 having either a
parallel line texture region, or a concentric oval texture region. In both

Il lustrated exanples, textured regions 210 covers the entirety of backside
surface 206, [39] Figure 4 depicts an exanple of the textured region on a
rectangul ar sputter target. Specifically, Figure 4 illustrates

rect angul ar-shaped sputter target 201 viit h backsi de surface 206, where
textured regions 210 has parallel, curved lines. Textured regions 210 covers
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textured regigon on a sputter target, and the flow of a cooling |iquid.
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direction underneath sputter target 201, from fluid inlet 601 to fluid outlet 602,

[42] Textured regions 210 can be used to facilitate rapid flow or turbulent flow of the
cooling fluid. In Figure 6A, textured regions 210 is textured with curved lines, where the
curved lines are generally parallel to the flow of the cooling fluid, and where the curved lines
emanate and terminate from an area above fluid inlet 601 and fluid outlet 602. As such,
textured regions 210 creates channels in which the cooling fluid can flow, facilitating
smooth, rapid flow of the cooling fluid from fluid inlet 601 to fluid outlet 602.

[43] In Figure €B, textured regions 210 is textured with curved lines, where the curved
lines are generally perpendicular to the flow of the cooling fluid. In this regard, textured
regions 210 creates rough spots on backside surface 206 in which channels of cooling fluid
are not formed, facilitating the turbulent flow of the cooling fluid which is in contact with
backside surface 206. _

[44] Figure 7 depicts an example spun;:r surface and backs;i'd*c' surface, according to the
Figure 2 embodiment. Figure 7 illustrates a top view and a bottom view of sputter target
201, showing sputter surface 202, where sputter surface 202 further includes sputter area 204

for sputtering, and non-sputter areas 205. Sputter target 20]_also includes backside surface




emanate and termnate froman area above fluid inlet 601 and fluid outlet
602. As such, textured regions 210 creates channels in which the cooling
fluid can flow, facilitating snooth, rapid flow of the cooling fluid from
fluid inlet 601 to fluid outlet 602. (43) In Figure 6B, textured regions 210
Is textured with curved Iines, where the curved |ines are generally
perpendi cular to the flow of the cooling fluid. In this regard, textured
regions 210 creates rough spots on backsi de surface 206 in which channel s of
cooling fluid are not fornmed, facilitdfting the turbulent flow of the
cooling fluid which is in contact with backside surface 206. [44) Figure 7
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illustrates an additional top and bottom view of sputter target 201, illustrating sputter surface
202, where sputter surface 202 further includes sputter area 204 for sputtering, and non-
sputter areas 205. Sputter target 201 also includes backside surface 206 obverse 1o sputter
surface 202, where backside surface 206 includes first textured regions 210, second textured
region 801, third textured region 802, non-textured region 212, and second non-textured
region 803,
[47] Combined, first textured regions 210, second textured region 801, and third textured
region 802 are obverse to sputter area 204. As was the case with the Figure 7 arrangement,
heat which has built up at sputter area 204 can be quickly dissipated by texturing the area
obverse to sputter area 204, extending the usable life of sputter target 201. In Figure 8,
however, a plurality of different textures have been applied to backside surface 206, where
each textured region has a discrete, known cooling rate. In this regard, the respective
selected areas adjacent to first textured regions 210, second textured region 801, and third
textured region 802 cool at different rai;,s, causing sputtering to occur at different rates
within the sputter area. In this regard, the cooling rate of sputter area 204 is fine-tuned,

allowing selected portions of sputter area 204 to be cooled faster, slower, or at the same rate

as the pon-sputter areas of sputter target 201 or different areas within sputter area 204,




sputtei areas 205. Sputter target 201 al so includes backsi de surface 206
obverse to sputter surface 202, where backside surface 206 includes first
textured regions 210, second textured region 801, third textured region
802, non-textured region 212, and second non-textured region 803. [47]
Combi ned, first textured regions 210, second textured region 801, and third
textured region 802 are obverse to sputter area 204. As was the case with
the Figure 7 arrangenent, heat which has built up at sputter area 204 m be
qui ckly dissipated by texturing the ard@ obverse to sputter area 204,
extending the usable life. of sputter target 201. In Figure 8, however, a
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second material, such as a backing plate, in order to increase the surface area of the backing
plate and the overall target assembly. The backside surface includes at least a first textured
region, where the first textured region aids in cooling a region of the sputter target adjacent to
the first textured region, by effectuating heat dissiﬁation. The backside surface also includes
at least a first non-textured region.
(51] By manipulating the surface area of a textured region, the cooling rate at specific
areas of a sputter target can be controlled, and the wear patten of the sputter area can
controlled. By increasing the cooling rate at selected locations on a sputter target, the
sputtering process can be slowed down, resulting in an extended service life for a particular
sputter target, and reduced operating costs. By including more than one textured region, the
sputtering rate can be adjusted or tuned to different rates at selected locations on the surface
of the sputter target, further enhancing conzrol over the sputtering process.
[52] The first 1extured region is generatéd using a process such as grit blasting or random

machining, laser ablation, or using a lathe. The first textured region can be textured with

many different texture shapes, including but not limited to concentric circles or ovals, cross-




The process of generating a sputter surface on a sputter target is well
known in the material science art. [50] A backside surface is generated
(step S904). The backside surface is generated on a second nmaterial, such
as a backing plate, in order to increase the surface area of the backing

pl ate and the overall target assenbly. The backsi de surface includes at

| east a first textured region, where the first textured region aids in
cooling a region of the sputter target adjacent to the first textured
region, by effectuating heat dissipatidd. The backside surface al so includes
at least a first non-textured region. [51] By manipulating the surface area
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increasing, the cooling rate of the spytter targef at alpcation obverse to
backside surface further includes at least a first texlturcd region. The sputter target and the
backing plate are bonded together, so that the sputter surface is obverse to the backside
surface. The first textured region aids in cooling a region of the sputter target assembly
adjacent to the first textured region, by effectuating heat dissipation.
[55] Typically, sputter targets are bonded to backing plates in order to enhance the effect
of the cooling fluid. The sputter surface is generated on a sputter target and the backside
surface can be generated on a backing plate in order to increase the surface area of the
backing plate and, consequently, the overall sputter target assembly. The sputter target and
the backing plate are bonded together prior to or after the generation of the sputter surface or
the backside surface.
[56] In more detail, sputter target assembly 1001 includes sputter target 1014, where
sputter target 1014 includes sputter surface 1002. Sputter surface 1002 further includes
sputler area 1004 for sputtering, and ﬁrsi' non-spuﬁcr area 1005. Sputter target assembly
1001 also includes backing plate 1015, where bacicing plate 1015 further includes backside
surface 1006. Sputter target 1014 and backing plate 1015 are bonded together, so that sputter

surface 1002 is obverse to backside surface 1006.



[ 54] Figure 10 depicts the external appearance of a third enbodi nent of the
present invention. Briefly, the present invention relates to a sputter
target assenbly in which <cooling rates are selectively controlled through
surface area alteration. The sputter target assenbly includes a sputter
target, where the sputter target further includes a sputter surface, and a
backi ng plate, where the backing plate further includes a backside surface.
The backsi de surface further includes | east a first textured region. The
sputter target and the backing plate é‘?e bonded together, so that the
sputter surface is obverse to the backside surface. The fi rst textured
region gk¢s iBackeidk istgace 1096 iaciudds teinaresimegiverl 0 &r Jextusesesgisnyl O18aydeciant t o
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created by the support, and the cooling fluid absorbs the dissipated heat which 1s generated
on sputter surface 1002.
[60] Textured region 1010 can be textured with many different texture shapes, including
but not limited to concentric circles, cross hatches, rectangular shapes, parallel lines, curved
lines and/or random textures, such as gt b]a.s_ti.ng or random machiming. Curved lines on
textured region 1010 can facilitate rapid ﬂov.; or turbulent flow of a cooling fluid which is in
contact with the backside surface. Textured region 1010 can protrude from and/or cut into
backside surface.
[61] Textured region 1010 is obverse to spﬁtter area 1004. In an alternate arrangement,
textured region 1010 is obverse to first non-sputter area 1005. 1t is advantageoi:s to locate
non-textured regions obverse to non-sputter areas on the sputter surface, which are often
cooler than spuiter areas, and which typically wear at 2 slower pace.
{62] Figure 11 is a flow chart dcpictiri:g‘ the process for manufactunng a sputier target
assembly in which cooling rates are seleétively controlled through surface area alteration,

according to an additional aspect of the present invention. Briefly, a sputter surface is

generated on a sputter target, and a backside surface is generated on a backing plate, where



[58] Sputter target 1014 is conprised of a netal alloy and/or a ceramc
material, and can be of any shape, including but not limted to circular,
rectangul ar, or hexagonal shape. The present invention wll inpact
materials with high thermal conductivity, such as netals, nore than those
with a lower thermal conductivity, such as ceramcs. [59] Prior to
sputtering, sputter targe. t assenbly 1001 is placed in a vacuum chanber
and clanped onto a ring-shaped support (not depicted). An air-tight and
water-fight seal is created between aléasket (not depicted) on top of the
ri ng- shaped or rectangul ar-shaped support, and backsi de surface 1006, A
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than sputter areas,and” which typically wear at a sl ower pace. [62] Figure |
| is a fécdemcelastrt depicting the process for manufacturing a sputter target
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the backing plate are bonded tqgether, so that.the sputter surface is
obver se ¥eglan,avhereths ifigs textured region aids in cooling a region of the sputter target adjacent to
the first textured region, by effectuating heat dissipation. The backside surface also includes
at Jeast a first non-textured region.
[65] The first material and the second maierial are bonded (step S1105), and the process
ends (step S1106). The first material and the second matenal can be bonded by physically
joining the two materials together, or by clamping. In alternate arrangements, the first
material and second material can be bonded prior to or after the generation of the sputter
surface or the backside surface.
[66] Sputter target assembly 1001 includés a sputter target and a backing plate, bonded
together along an interface. The bonding of materials, such as metal alloys, is well known in
the metallurgical art, Sputter targets are typically formed of two or more bonded or clamped
materials in order to enhance the cooling effect of a cooling fluid applied to the backside
surface, ‘
[67] The invention has been described u;ith particular illustrative embodiments. Itis to be
understood that the invention is not limited to the above-described embodiments and that

various changes and modifications may be made by those of ordinary skill in the art without

departing from the spirit and scope of the invention:




surface. The first textured region aids in cooling a region of the sputter
target assenbly adjacent to the first textured region, by effectuating heat
di ssipation. [63] In nore detail, the process begins (step SI 101), and a
sputter surface is generated on a sputter target (step S1102). The sputter
surface is generated on a sputter target, where the sputter surface
includes a sputter area for sputtering, and at least a first non-sputter
area. The process of generating a sputter surface on a sputter target is
wel | known in the material science artlé [64] A backside surface is
generated on a backing plate (step S1104). The backside surface is
generated on the backing plate in order to increase the surface area of the
backi ng pl atﬂﬁﬂ&@m&&target assenbl y. The backsi de surface
includes at least a first textured region, where the first textured region
aids in cooling a region of the sputter target adjacent to the first
textured region, by effectuating heat dissipation. The backside surface al so
includes at least Aasputicstiangehin axueh gokinggraies. afessylectivelyr rordtolladitthiongh and
t he secondfmat eriail;lﬁ are bonded (step S1105), and the process ends (step S
1106). THEEF LR aNSTUPP5OMM M8he second material can be bonded by
physically joining s?ﬁ\?ertsﬂﬁ(fa&a ials together, or by clanping. In alternate
arrangenents, the first matefial and second material can be bonded prior to
or after the gener atbazksidé sutfeces pbvtéree to satdf smetenrsutfaes, badk dacsidunirfce.
[66] Sputter target assenbly 1001 includes a sputter target and a backing
plate, b Feomnpreng atleast a dgstdextnrsdded8Be. The bonding of materials, such
as netal alloys, i . i ‘s l hcal, ar r.targets
%gl‘égéfﬁ fh&"ﬁ‘éﬂ téﬁu:ehf}g%gggﬁk i £ @%ea dﬂg}r%xto%ﬂé %ﬁnehf”‘a{)&

are typically forne WO Or nore b or cla erralrsi er to

enhance &djgcenod §aﬁ\;9ﬁﬁftiﬁﬁhc&fegﬁyrx@ﬁ?bﬁﬁ&uﬁﬂ:@ﬁbaﬁiﬁﬁif?}ﬂ%ﬂ0 the backside
surface. [67] The invention has been described with particular illustrative

enbodi nents. It is to be understood that the invention is not limted to the
above-descri bed emjodi nent.s apd that, various changes and nodificati ons may
e made by th@se of SPUTRAMELL R ARk R tes, A SEer R BPatrals S st ne
spirit apdfkears Merdtiog abéBf8iEt® Tlaim 1, wherein said backside surface further comprises

at least a first non-textured region.

3. A sputter target in which cooling rates are selectively controlled through
surface area alteration according to Claim 1, wherein said sputter surface further comprises:
a sputter area for sputtering; and
at least a first non-sputter area,

wherein said first textured region is opverse to said sputter area,

4. A sputter target in which cooling Tates are selectively controlled through
surface area alteration according to Claim 1, : wherein said sputter surface further compnises:
a sputter area for sputtéring; and
at least a first non-sputter area,

wherein said first textured region is obverse to said first non-sputter area.

5. A sputter target in which ceoling rates are selectively controlled through
1 1
surface area alteration according to Clsim 1, wherein said sputter target is comprised of a

metal alloy.



16 WHAT IS CLAIMED IS : 1. A sputter target in which cooling;' rates are
sel ectively controlled through surface area alteration, conprising:. a
sputter surface; and a backsi de surface obverse to said sputter surface,
sai d backside surface further conprising at |east a first textured region;
wherein said first textured region aids in cooling a region of the sputter
target adjacent to said first textured region, by effectuating heat

di ssipation. 2_ A sputter target in which cooling rates are selectively
controlled through surface area alteral?on according to Caim1, wherein
sai d backside surface further conprises  at |least a first non-textured
region. 3. A sputter target in which cooling rates are sel ectively
controlled through surface area alteration according to Claim1l, wherein

sai d sputter eurfagesputlet hemger Grhidiesooling 8el bR seddctigelyocortfiled ahiolgh © and
at least a first non-sputter area, wherein said first textured region is
obver se tusfaseiaerasgiieration ascerdingito Plagpuk.t wheresn spid spuftentarest sohipniged of s ar e
selectively controlled through surface area alteration according to Claim
1, ~ wherEIMBi8 8hutter surface further conprises: a sputter area for
sputtering;; and at least a first non-sputter area, wherein said first
textured region is obverse to said first-non-sputter area. 5. A sputter
target in whi€h coadl spgter ntatges imavéictelceolingy edtys arnseledtively thimlieh thuplh ace
area alteration according to Caim1, wherein said sputter target is

conpr i sedréce areaplicrtion| feesrding 2o £laim byseiberein thefitgetexturediragion plothdesdramt es

are sel e%& K?Jk&d%%ﬂ}fﬁgé.l ed t hrough

8. A sputter target in which copling, rates are sclectively controlled through

surface area alteration according to Claim 1, wherein the first textured region cuts into said
backside surface.

5. A sputter targe! in which coocling rates are selectively controlled through
. . R LR . .
surface area alteration according to Claim _1,' wherein said first textured region is textured

with a random texture.

10. A sputter target in which copling rates are selectively controlled through

surface area alteration according to Claim 9, wherein the random texture is grit blasting.

11. A sputter target in which cooling rates are selectively controlied through
surface area alteration according to Claimy 9, wherein the random texture is random

machining.

12. A sputter target in which cooling rates are selectively controlled through
surface area alteration according to Claim 1 wherein the first texfurcd region is textured with

cross-hatches,



surface area alteration according to Claim1l, wherein said sputter target is
conprised of a ceramc material. 7. A sputter target in which cooling rates
are selectively controlled through surface area alteration according to
Claim 1, wherein the first textured region protrudes from said backside
surface. 8. A sputter target in which cooling; rates are selectively
controlled through surface area alteration according to Caim11l 'wherein
the first textured region cuts into sa{iﬂgl backsi de surface. 9 A sputter
target in which cooling rates are selectively controlled through surface
area alteration according to Caim'wherein said fiyst textur region is
textured with.a rénﬁ%‘#ﬂ?éﬁ(ﬂﬂr’@. wiggh goolingales "c’%trsﬁ}(r?fu'f \ﬁﬂP’t‘fﬁﬂ’@oﬁ'ﬂg‘P"Pg&'
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target i&pnibiielcierRsing rates are selectively controlled through surface
area alteration according to Claim 9, wherein the randomtexture is random
machi ning. 12. A sputter target in which cooling rates are selectively

controlled through surface area alteration accordi 1o Cajml . wherein
the first textéredfr SRAMSH target E‘xf“'i‘?%d‘:%a’t"ﬁ fﬂ@ﬁﬁgﬁ%&?‘dﬁ"g&_w §?Héﬂ gﬁﬂ‘t‘ﬁﬁ’er
target i i % lvedhk | : r.f.ace
ar o ol SR Bta SRBNI0 oL AL ERE R CluRE OGN e TR el S BEure BT
t ext ur edredtahbulaesiagentric circles. 14. A sputter target in which cuoling

rates are selectively controlled through surface area alteration according
to daiml, therein the first textured region is textured with rectangular

h . 15, A tt t t i gh i t . | t] |
controi led t ntSugnA SeiRhddest B, WHLe6qig Alkec B RIGHTRT GoRf RS ipuety:
the fastgirxt dr@chiteRfibRAcdotdingXs BIRR 1wihBrein the first textured region is textured with

parallel lines

16. A sputter target in which cooling rates are selectively controlled through
surface area altcration according to Claim i, wherein the first textured region is textured

with curved lines.

17. A sputter target in which <ooling rates are selectively controlled through
surface area alteration according to Claim !6, wherein the curved lines facilitate rapid flow
|

of a cooling fluid which is in contact with said backside surface.

18. A sputter target in which dooling rates are selectively controlled through
surface area alteration according to Claim |1:6, wherein the curved lines facilitate turbulent

flow of a cooling fluid which is in contacét with said backside surface,

19. A sputter target in which ¢ooling rates are selectively controlled through

surface area alteration according to Claim 1, wherein said sputter target is circular.

20. A sputter target in which cooling rates are selectively controlled through

surface area alteration according to Claim 1;;wherein said sputter target is rectangular.



parallel lines 16. A sputter target in which cooling rates are selectively
controlled through surface area altcration according to Cdaimill"’
wherein the first textured region is textured wth curved lines. 17. A
sputter target in which cooling rates are selectively controlled through
surface area alteration according to C aimwherein the curved |ines
facilitate rapid flow of a cooling fluid which is in contact with said
backsi de surface. 18. A sputter targetl n which cooling rates are

sel ectively controlled through surfacé area alteration according to Claim
Il k wherein the curved lines facilitate turbulent flow of a cooling fluid
which is in contact with said backside surface. 19. A sputter target in

whi ch i t I t lled th
A terat 1 on acdor di AGUECTRIE I ikl SNl R PPl SohPF L ueh,
20. A SRUILEL ark REAGHIbTaBIEH, ROCkIBY, WBLreR Sidsphabaaidvs hiugeni ol | ed

t hrough " “surtace area teratTon according to aim];;wherein said sputter
target is rectangular. 19 21. A sputter target in which cooling rates are
selectively controlled through surface area alteration according to Claim

1, wherein sad Sth In%fhohafcﬂeﬁlaﬁﬁaaﬁﬁﬁ‘@%n%utte?am £ R tiaeh fc@élm% rates are

manufacturlng S a sputter target in’'which coollng rates are ectively
cont r ol |setkctitvlo eghtrsiiludithomgh sedacl drexr dtqrainn, oonpising thg stepeofst eps of :
generating a sputter surface; and generating a backside surface obverse to
the sputter surface, wherein the backside surface includes at |least a first
textured reglﬂfrﬁrcmt%érséi-lﬁertsﬁéfaﬁ A8 t ext ur ed region aids in cool i ng a region
of the sputter target adjacent to said first textured region,

1ot bl e bl o b Bt Wi g Spuissr

target 1In- es are ctivel'y contro

area al tgﬁﬁbemlmgqtfmbngﬁrett@(@tmrzgorlMere| n the backside surface further
includes at least' a first non-textured region.

wherein the first textured region aids in cooling a region of the sputter target adjacent

to said first textured region, by effectuating heat dissipation.

23. A method for manufacturingi a sputter target in' which cooling rates are
selectively controlled through surface area dlteration according to Claim 22, wherein the

backside surface further includes at least'a first non-textured region.

24. A method for manufacturing a sputter target in which cooling rates are
selectively controlled through surface area alteration according to Claim 22, wherein the first

textured region is generated using gnt blasﬁng.

25. A method for manufacturing a sputter target in which cocling rates are
selectively controlled through surface area alteration according to Claim 22, wherein the first

textured region is generated using randoin machining.

26. A method for manufacniring a sputter target in which cooling rates are
selectively controlled through surface area-alteration according to Claim 22, wherein the first

textured region is generated using a lathe.




24. A nmethod for manufacturing a sputter target in which cooling rates are
sel ectively controlled through surface area 'aheration according to Caim
22, wherein the fast textured region is generated using grit blasting. 25.
A nmethod for manufacturing a sputter target in which cooling rates are
selectively controlled through surface area alteration according to Caim
22, wherein the first textured region is generated using random machi ni ng.
26. A nmethod for manufacturing a sputter, target in which cooling rates are
sel ectively controlled through surface2frea alteration according to Caim
22, wherein the first textured region is generated using a |athe. 20 27. A
met hod for manufacttiring' I! a sputter target in which cooling rates are
sel ectively controlled through surface area alteration according to C aim
22, wherein t2% fiAsmethodxforr manufegfiiong lias spwise rtanged inusvhieh Icaekng ai¢sarrcon.

28. A spufter target assenbly; jn “which cooling.rat are, sel ective

cont r of elreivsty GugrPIar PR SEAC AT IR secoie o i 22 i ety o
further npri_sing - . : fgcae&'--.dabacking pl ate further conprising
a backsi1%@&%{(};?%1@%1195%]%%%%%%@?&5 su? lg?:"e further conprising at |east a
first textured region, wherein said sputter target aide said backing plate

are bonded together, so that said sputter surface is obverse to said
backsi de surfdke, Ansbuileetagel asatmblyi mswhich conhieg) reteypisnsegcselyrropteli¢ethg a
regi on 8‘&‘%‘% gﬁutter target assenhly adjacent to said first textured
regi on SEHRSE 1Ry A MSENOT CRLPRINE N, 29. A sputter target assenmbly in:
whi ch cooling rate GhitN&! ¥y 4 6Ql L surface area
alteration accordi ?13 tt%r?gi&m 28% C)\?H@?ig]ihggss ?gmgg{:rﬁkés%:’]étga surface further
conpri ses at | east a&atking tplave furtlex tcomprisinggi oavkside surfecspend dacksategatface
assenbly_"in which, coaling rates are selectively controlled through

sur f ace BFbsr cAmRRnSRY ¥rieast & firefitegured 1ePAm 28, wherein said sputter surface

further wherein said sputter target and said backing plate are bonded together, so that

said sputter surface is obverse to said backside surface, and
wherein said first textured fcgibh aids in cooling a region of the sputter target

assembly adjacent to said first textured r¢giof1L by effectuating heat dissipation,

29. A sputter target assembly in. which cooling rates are selectively controlled
through surface area alteration according to Cla.un 28, wherein said backside surface further

comprises at least a first non-textured region.

30. A sputter target asscmblfy in‘jwhich cooling rates are selectively controlled
through surface area alteration according to Claim 28, wherein said sputter surface further
comprises:

a sputter area for sputtering; and
at least a first non-;spﬁﬁc‘r ares,

wherein said first textured regionlis ebverse to said sputter area.

31. A sputter target assembly in|which cooling rates are selectively controlled
through surface area alteration according toi:(flaim 28, wherein said sputter surface further

comprises:



conprises: a sputter area for sputtering; and at least a first nonsputter
area, wherein said first textured region is o6versc to said sputter area.
31. A sputter target assenbly in Ivvhich cooling rates are selectively
controlled through surface area alteration according to;C ainm 28, wherein
said sputter surface further conprises: 21 a sputter area for sputtering;
and at least a first non-sputterprea, wherein said first textured region
is obverse to said first non-sputter area. 32. A sputter target assenbly in
whi ch cooling rates are selectively cortrol | ed t hrough surface area
alteration according to, Claim28, wherein said sputter target is conprised
of a netal alloy. 33. Aqsjuttet areafarspatteraggsendly in' which cooling rates are
selectively controlled through surface area alteration according,' to Caim
28, wherein said sputt et least garstngn-sputssiareded of a ceramic material. 34. A

hrough sur facteiaoir Bertish el B liter Pl SR DB S Bk T (7o

textured region protrudes from said backside surface. 35. A sputter target
assenbly iii: twiich cooling rates are selectively controlled through
surface area 3.t er At spittencargetdisegmbly” inGvhicn @8hingirateeiare sdiectivelystontreiledir ed
region cuts _intg said backside surface. 36, A sputter, target assenbly in v
hi ch codhravghr sirtase ea adteration\aacordinghie Jriply 28 hroirgein sind aputterr i@gget s
alteration rding.t0,C aim28, wherein said first textured region is
textureacovr\?%ﬁsggogﬁﬁg%%ﬁugh ure. 37. A sputter target assenbly in: vic
cooling rates are selectively controlled

33. A sputter target assembly mwhlch cooling rates are selectively controlled
through surface area alteration according to Claim 28, wherein said sputter target is

comprised of a ceramic material.

34. A sputter target assembly in which cooling rates are selectively controlled
through surface area alteration according to Claim 28, wherein the first textured region

protrudes from said backside surface.

35. A sputter target assembly ih;;\\f'hich cboling rates arc sclectively controlled
through surface area alteration according to Cléim 28, wherein the first textured region cuts

into said backside surface.

36. A sputter target assembly .in which cooling rates are selectively controlled
through surface area alteration according to Claim 28, wherein said first textured region is

textured with a random texture.

37. A sputter target assembly in which cooling rates are selectively controlled
through surface area alteration according to (:f'lLlaim 36, wherein the random texture is grit

blasting.




through surface area alteration according to dlairn 36, wherein the random
texture is grit blasting. 22 38, A sputter target assenbly in/which cooling
rates are selectively controlled through surface area alteration according
to Caim36, wherein the randomtexture is random machining. 39. A sputter
target assenbly in ~ which cooling rates are selectively controlled through
surface area alteration according t6., Caim28, wherein the first textured
region is textured with cross-hatches._ 40. A sputter target assenbly m '
whi ch cooling rates are selectively<unﬂ40lled t hrough surface area
alteration according to U taim28, wherein the first. textured region is
textured w t hagoncengmiter cargetl @sembly. inAwhizht doeting astge treasdentively ¢onirplledvhi ch
cooling rates are selectively controll'ed, through syrface area alteration
accor di nfreughGuafass 282 eltprehien sccerting jo Slaim 8¢ wheesn Bigiraniom texfuss isrrdpmi t h
rectangul ar, shapes. 42. A sputter target assenbly it | which cooling rates
are seIeE?Fvgpﬁfcontrolled t hrough surface area alteration according to
Claim 28, wherein the first textured region is textured with parallel |ines
43_ A sputter target assenbly in, whigh cooling rates are selectively
control |l ed tBBoughA sputfcacterger eaemblyeirdwhinh eoding ditey st seledtvieln dtrolibér ei n
the first textured region is textyred,w th rved |ines. 44. A sputter
target aduewsd yurfacedea Altaaiin ?ﬁ?OF‘ﬁ%éql &#@ﬂbéﬁé&h%%ﬂﬁe ?&Sﬂt‘mureédregwﬁrléugh
surface Rl Al 1.C ording ;to Claim43, wherein the curved |ines
facilita é%FQH’%‘?F%C’ﬁé‘?’%%coo| ing fluid which is in coritaci with said
backsi de surface. 45. A sputter target assenbly in ''which cooling rates are
selectively controlled through surface area alteration according to Caim
43, wherein tM48. curdesputtdrrarget assemblyain whichy enslisgirates awe selectiveboFomeplied ui d

whi ch i's ﬂlxrgﬁé'? rs%fg&t are‘XVI aftgraac%{ gcc%%ﬁg 'n&' ilgllxjr{ E?,Cv%herein the first textured region is

textured with concentric circles.

41. A sputter target assembly in| which cooling rates are selectively controlled
through surface area alteration according t,q Claim 28, wherein the first textured region 1s

textured with rectangular shapes.

42. A sputter target assembly inl which cooling rates are selectively controlled

through surface area alteration according td Claim 28, wherein the first textured region is

textured with parallel lines

43. A sputter target assembly in' which cooling rates are selectively controlled
through surface area alteration according 10 Claim 28, wherein the first textured region is

textured with curved lines.

44, A sputier target assembly in Which cooling rates are selectively controlled
through surface area alteration according :to Claim 43, wherein the curved lines facilitate

rapid flow of a cooling fluid which is in cotitact with said backside surface.




46. A sputter target assenbly iii' which cooling rates are selectively
controlled through surface area alteration according to Caim 28, wherein
said sputter target is circular. 47. A sputter target assenbly in; which
cooling rates are selectively controlled through surface area alteration
according to Claim28, wherein said sputter target is rectangular. 48. A
sputter target assenbly is which cooling rates are selectively controlled

t hrough surface area alteration accordir?gg to Claim28, wherein said sputter
target is hexagonal. 49. A nethod for mehufacturing a sputter target
assenbly in which cooling rates are selectively controlled through surface
area alterati4f, cémgniter tggtthessehlysimowhicheameling ratgs aresylectizelysaonfraled on a

: backsj.d f . ~a _back wh
TR backarakEho i 8 areh ARRTHRIR SEoTdiBads IR Ade WhEFR BB BHFS BAond) ng
the SPUL i hutbat f‘?goo[lﬁgfgl ﬁhﬂglplrﬁé téc?@?th@%ﬁ’baa&lctlgﬁkfaﬁ@e sputter

surface verse e sur ace whereint Irst textured
region - a| ds in cooling a region of the sputter target assenbly adjacent
to the first textured regidii, by effectuating heat dissipation, 124 50. A
met hod for nmaAGf actuspulgr aarsptu@ﬂsemblmmg‘e’hmhs@@hbg yates aghsalertivelyl songolled es
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-textured region. 51. A nethod for manuf acturl ng sputter target assenbly in
whi ch cooling rates are selectively controlled through surface area

al teration aceédr di #gspuiteCitaigen d8emblyeinewhichhevolihg rates taex seleilelyeginmolled
gener at ed usi ng it blasting. 52. A nethaqd for ufacturjng:a sputter

t ar get ag’s'%‘%&h y ﬁ"‘i/\ﬁ{“t?ha]é%étlﬂ?%g""?"é@@s jtoy Zéct“fq%qug/ ehePYler eargehidugh
surface greayakteration according to Caim49, wherein the first textured
region is ger%rat ed using random machi ni ng,

48. A sputter target assembly iy which cooling rates are selectively controlled
through surfacc area alteration accordingito Claim 28, wherein said sputter target is
|

hexagonal.

49. A method for manufactunng 2 Spurtcr target assembly in which cooling rates

are selectively controlled through surface area alteratlon comprising the steps of:
generating a sputter surface on a sputter target;

generating a backside surface on‘a backing plate, wherein the backside surface

includes at least a first textured region; and

bonding the sputter target and the baekjhg plate together, so that the sputter surface is
obverse to the backside surface,
wherein the first textured region -lgid;s in cooling a region of the sputter target

assembly adjacent to the first textured regior, by effectuating heat dissipation.



53, A nethod for manufacturingila sputter target assenbly in which cooling

rates are selectively controlled through surface area; alteration
to Claim49, wherein the first textured region is generated using
54. A nmethod for manufacturing' a sputter target assenbly in which
rates are selectively controlled through surface area, alteration

to daim49, wherein the first textured region is generated using
| aser' ' abl ation . 94
!

accordi ng
a | athe.
cool i ng
accordi ng

50. A method for manufacturing & sputter target assembly in which cooling rates

are selectively controlled through surface aréa alteration according to Claim 49, wherein the

backside surface further includes at least a first ‘non-textured region.

51. A method for manufacturingsa sputter target assembly in which coolng rates

are selectively controlled through surface area'alteration according to Claim 49, wherein the

first textured region is generated using grit biasting.

52. A method for manufactunng’a jsputtcr target assembly in which cooling rates

are selectively controlled through surface area alteration according to Claim 49, wherein the

first textured region is generated using random- machining.

53. A method for manufacturingja sputter target assembly in which cooling rates

are sclectively controlled through surface area; alteration according to Claim 49, wherein the

first textured region is generated using a latlie.

54. A method for manufacturing’a sputter target assembly in which cooling rates

are selectively controlled through surface a.;eai alteration according to Claim 49, wherein the

first textured region is generated using lase:;*abiation.



