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of the Invention [0001] This invention relates to a
wepoui7iiessIp ar get havi ng certain vent groove PCT/US2007/008130

configuration and an apparatus containing sanme. In

particular, the groove configuration of the present

i nvention reduces defect rate through a reduction in

arci ng and subsequent particle deposition onto the

substrate. Background of the Ilnvention [0002] In the

manuf acture of sputtering targets used for

applications, such as in the sem -conductor industry,

it ;s desirable to produce a target with a sputter

surface that mnll orOV|de f|| r
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a w dely used process by whi ch a target is utilized

farid e depeskt roRedf-itdd n | ayers of material onto
désited substrates .. .J0003] Thi s—process requires
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Background of the Invention

[0002] In the manufacture of sputtering targets used
for applications, such as in the semi-conductor
industry, it is desirable to produce a target with a
sputter surface that will provide film uniformity
during sputtering onto a wafer. Physical vapor
deposition is a widely used process by which a target
is utilized for the deposition of thin layers of
material onto dgsired substrates.

[0003] This brocess requires a gas ion bombardment
of a target having a face formed of a desired material
that is to be deposited as a thin film or layer on a
substrate. Ion bombardment of the target not only
causes atoms or molecules of the target materials to be
sputtered, but imparts considerable thermal energy to
the target. This heat is dissipated beneath or around
a backing plate that is positioned in a heat exchange
relationship with the target. The target forms a part
of a cathode assembly that, together with an anode, is
placed in an evacuated chamber filled with an inert

gas, preferably argon. A high voltage electrical field



of a cathode assenbly that, together with an anode, is
pl aced in an evacuated chanber filled with an inert
wgase7/ipssder abl y argon. A high vol tage el ectri eal/us2007/008130
fieldis applied across the cathode and the anode. The
inert gas is ionized by collision wth electrons
ej ected fromthe cathode. Positively charged gas ions
are attracted to the cathode and, upon inpingenent -
wth the target surface, these_ions dislodge the
target material. The di sl odged™target materia
traverses the evacuated encl osure and deposits as a
thin filmon the desired substrate, which is normally

| ocated ¢l.ose to the anode . 004] Jdeally the film .
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t oaPed®-a vacuum seal . Specifically, the sealing
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target assenbly (i.%e., the so-called race or race

tr aok) defeathefree. However, a substantial number of
unwanted blobs or splats of target material is formed
on the substrate within conventional sputtering
chambers. These defects are believed to result from a
phenomenon known as arcing (in the event that arcing
occurs, undesirable effects can occur to the target,
such as pitting, flaking, cracking, and localized
heating of the target material).
[0005] Conventional sputter deposition chamber
typically employ sealing surfaces having grooves with
sealing members such as o-rings disposed between the
target assembly and the chamber wall sc as to form a
vacuum seal. Specifically, the sealing member is
generally disposed between the sputter target assembly
(i.e., the so-called race or race track) and the
sidewalls of the vacuum chamber where the target
assembly serves as the top or lid portion of the
chamber. The gas may be trapped within the space
created by the o-ring seal between the mating surfaces
of the groove of such a sealing surface. Consequently,

during the gputtering process, the trapped gas flows



sidewal I s of the vacuum chanber where the target

assenbly serves as the top or lid portion of the
woheoTies899 The gas may be trapped within the spatras2007/008130

created by the o-ring seal between the mating surfaces

of the groove of such a sealing surface. Consequently,

during the sputtering process, the trapped gas

fl owsfromthe sealing surface grooves into the vacuum

chanber, which leads to target_ arcing. [0006] Various

attenpts have been made to reduce, elimnate or

control the arcing phenonenon resulting fromthe

trapped gas. Modstovoy et al in U S Patent No.

6, 416, 634 di scl.aoses a b urallt of vent %

vacuum
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modi fi cati ons have been found to be adequate to
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renova gases fr e vacuum chanber during punp

-db@nthe geometry of the vent groove has been modified by
increasing the distance of the groove from the side
wall, and increasing the width of the groove and a
combinatioh thereof. Unfortunately, none of these
modifications have been found to be adequate to
minimize the arcing and thereby the defects in the film
deposited on the substrate.
[0007] To overcome the disadvantages associated with
the related art, it i1g an object of the present
invention to provide a new grooved vent configuration
which is conducive to the removal of gases from the
vacuum chamber during pump-down.
[o008] It is another object of the invention to
provide vent grooves designed in a semi-circular cross-
section with no sharp corners so as to minimize
turbulence and not restrict gas flow.
[0009] Other objects and aspects of the present
invention will become apparent to one of ordinary skill
in the art upon review of the specification, drawings

and claims appended hereto.



[0008] It is another object of the invention to

provi de vent grooves designed in a sem -circul ar
wonoeEs3edi on Wi th no sharp corners so as to nparmsSz®7/008130

turbul ence and not restrict gas flow [0009] O her

obj ects and aspects of the present invention wll

becone apparent to one of ordinary skill in the art

upon revi ew of the specification, drawi ngs and cl ai ns

appended hereto . SUMVARY COF THE | NVENTI ON [ 0010] A

Sputter target assenbly including vent grooves having

a certain configuration so as to reduce target arcing

during the physical vapor deposition of a film Brief

Description of the Drawi ngs 10011] The objects and

advant ages of the invention will be better understood

fromthe foll ow ngsgetariredrdasiey IpMVENTION t he

preferred enbodi nents thereof 1 n connectio i,th the
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a graphical representation of a sputter target .

askengey Ameiepn Fed isiRings brat h’éaePsogi@a’C\Férﬁlon of a

haye,heen varied; [0013] Fig. 2 is a schematic di agram

of a conventional magnetron sputtering system [0014]

Fig. 3 illustrates a perspective view of target

backing pl at e iguinga 206 16526k whichrachemmdat es

S€

a sealing ne arein
[0011] The objects and advantages of the invention

will be better understood from the following detailed
description of the preferred embodiments thereof in
connection with the accompanying figures wherein like
numbers denote same features throughout and wherein:
[0012] Figs. 1A-C is a graphical representation of a
sputter target assembly wherein the dimensions of the
grooved vent have been varied;

[0013] Fig. 2 is a schematic diagram of a
conventional magnetron sputtering system;

[0014] Fig. 3 illustrates a perspective view of
target backing plate having a race-track which
accommodates a sealing member and a vent groove
disposed therein;

[ools] Figs. 4A depicts a schematic diagram of the
vent groove in accordance with the present invention;
[0016] Fig. 4B illustrates a perspective view of a
sputter target assembly having eight semi-circular
conical grooves located in contact with the race track;
[0017] Fig. 4C is an actual representation of the
sputter target manufactured in accordance with the

invention; and



[0015] Figs. 4A depicts a schematic diagram of the
vent groove in accordance with the present invention;
wpQOraN4999g. 4B il lustrates a perspective vi ewpaf/Uua2007/008130

sputter target assenbly having eight sem -circular

coni cal grooves located in contact with the race

track; [0017] Fig. 4C is an actual representation of

the sputter target nmanufactured in accordance with the

i nvention; and[0018] Fig. 5 ilgustrates t he

performance results of the target assenblies with

grooved sem -circular conical grooves as conpared to

}he convenEionaI grooves . Detail ed Description of the
nvention [0019] Ln.the manufacture of thin filmnms _on
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-induced_defects that occur during the grocess. 020]
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sx;ggg@égp enpl oying a sputter target assenbly 105 is

exXpl ained. The sputter target assenbly includes a

target 110 and a target backing plate 115 which
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certain cases the sputter target assenbly 110 itself,
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[0020] Illustrated in Fig. 2 is a conventional

sputtering system 100 employing a sputter target
assembly 105 is explained. The sputter target assembly
includes a target 110 and a target backing plate 115
which extends beyond the perimeter of target 110, and
includes a peripheral lip which interfaces with
sidewall 120 to form sealed processing chamber 125.
With reference to Fig. 3, the peripheral lip, or in
certain cases the sputter target assembly 110 itself,
includes a so-called “race”, “race track” or groove
300, which is adapted to receive a sealing member such
as an o-ring. It will be understood that the sealing
member need not have an o-ring configuration, and may
be made of any suitable material that would serve the
sealing function.

[o021] The race track includes a number of vent
grooves 310 which can be equally spaced on the inner
side of the processing chamber 125. The vent grooves
allow gas which would otherwise be trapped between the
o-ring and the inner wall race track to be pumped

therefrom as the processing region is pumped to a



as an o-ring. It wll be understood that the sealing
menber need not have an o-ring configuration, and may

woeomade9of any suitable material that woul d secyastiee008130
sealing function. [0021] The race track includes a
nunber of vent grooves 310 which can be equally spaced
on the inner side of the processing chanber 125 . The
vent grooves allow gas whi ch woul d ot herw se be
trapped between the o-ring and.the inner wall race
track to be punped therefrom as the processing region
i s punped to avacuum pressure, as discussed bel ow.
This trapped gas may result from many sources

i ncl udi ng_out gassi ng of. the o-ri ermeat.i.on. of air
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Ref e ack'to Fig. 2, sputter system 100 i ncl udes
a gegeeed]Sengisspedel taRred Hea ¢ avget dhaskerd gt th the

o 2P} S LR 0000 0G0 proper
seating of the o-ring within the grocove 300 is
essential for adegquate sealing between the target
backing plate 115 and the sidewall 120 during vacuum
processing.

[0022] Referring back to Fig. 2, sputter system 100
includes a magnet 130 disposed above the target backing
plate 115, and a switch 135 for connecting target
backing plate 115 to a D.C. voltage source 140. A
substrate support 145 is positioned below sputter
target assembly 105 within the sealed processing
chamber 125. The substrate support is adapted to
support a semiconductor substrate 150 during processing
within the gputter system 100.

[0023] During operation, a first lift mechanism 155
raise substrate 150 and the sealed process chamber 150
is evacuated to a pressure of about 2 to 5 milliTorr
(i.e., vacuum) via a vacuum pump (not shown). Switch
135 is closed and a large negative voltage (e.g., about
500 volts) is placed on the target assembly 105
relative the substrate support 145. A corresponding

electric field is produced between the target assembly



substrate support 145 is positioned bel ow sputter
target assenbly 105 within the seal ed processing
woheoThes89425. The substrate support is adapt edPC®/US2007/008130
support a sem conductor substrate 150 during
processing within the sputter system 100 . [0023]
During operation, a first lift mechani sm 155 raise
substrate 150 and the seal ed process chanber 150 is
evacuated to a pressure of aboyt_2 to 5 milliTorr
(i.e., vacuun) via a vacuum punp (not shown) . Switch
135 is closed and a | arge negative voltage (e.g.,
about 500 volts) is placed on the target assenbly 105

relatlve the substrate support 145, A cQrre ndlgg
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I RrBbY vl FroREy oL intRl Srbn b oAl BHFY) sB,atagn ion

argef +aar-ieY b@@*ﬁ&&ﬁﬁ&?Eé&@@@nbehéeeargbe tzargeibly 105
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due to the electric field generated between the target

asseabtpryes add -t he substrate support 145, and due to
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ina spiral trajectory. The spiraling el ectrons

evenbadlrbyestsuppert 145 due to the electric field
generated between the target assembly 105 and the
substrate support 145, and due to magnetic fields
generated by the magnet 130, travels in a spiral
trajectory. The spiraling electrons eventually strike
argon atoms above the substrate so as to generate
additional positively charged argon ions that
accelerate toward and strike the target 110.
Additional electrons thereby are admitted from the
target 110, which generate additional positively
charged argon ions, which generate additiocnal
electrons, etc. This feedback process continues until
a steady-state plasma is produced above the substrate
support 145.
[0025] As the plasma reaches steady state, an area
essentially free of charged particles, forms between
the surface of target 110 and a top boundary of the
plasma and individual electrons emitted from target 110
are believed to tunnel (e.g., in a wave form rather
than in a particle form) so as to maintain this large

voltage differential. As described further below,



argon atons above the substrate so as to generate
addi tional positively charged argon ions that
weacowliesabe toward and strike the target 110. PCT/US2007/008130
Addi tional electrons thereby are admtted fromthe
target 110, which generate additional positively
charged argon ions, which generate additiona
el ectrons, etc. This feedback process continues until
a steady- state plasma is prodyced above the substrate
support 145 . [0025] As the plasnma reaches steady
state, an area essentially free of charged particles,
forms between the surface of target 110 and a top

boundary of _the pl as and | ndjvidual .el_ectrons
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to maintain this |arge voltage differential. A
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(simlar to a flow of current) travels through the
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splat defects or splats) may appear within thin films
formed by sputter deposition within a sputtering system
that employs a conventional target backing plate having
grooved vents therein.
{0027] Although not wanting to be limited to any
particular theory, it is believed that these splat
defects are formed as a result from arc-induced
localized heating of target 110 that melts and
liberates a portion of the target material. The
liberated target material travels to the substrate 150,
splatters thereon, cools and reforms, due to surface
tension, as a splat defect in the deposited thin film.
Splats are very large (e.g., 500 pm) in relation to
typical metal line widths (e.g., less than 1 um) and
affect device yield by shorting metal lines. It is
believed that up to 50% of the in-film defects produced
in current interconnect metallization schemes are
induced, splat-type defects.
[0028] It has been discovered that conventional vent

grooves contribute to splat formation by initiating



formed by sputter deposition within a sputtering
systemthat enploys a conventional target backing
wohei7a1ks@yi ng grooved vents therein. [0027] Al pbowgk07/008130

not wanting to be limted to any particular theory, it
is believed that these splat defects are forned as a
result fromarc- induced |ocalized heating of target
110 that nelts and liberates a portion of the target
material. The |iberated targgtgngterial travels to the
substrate 150, splatters thereon, cools and reforns,
due to surface tension, as a splat defect in the
deposited thin film Splats are very large (e.g., 500
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processi ng, apped gas partial pressure
wi thenteagetvenripepvand the top boundary of the plasma

when the trapped gas exits the grooved vents and enters
the processing region. For example, the trapped gas
may leave the grooved vent with sufficient pressure to
enter plasma with a density that leads to electrical
breakdown of the trapped gas atoms. The likelihood of
splat formation thereby is increased.

[0029] Fig. 4A is a schematic diagram of a vent
groove configuration in accordance with the present
invention. As discussed with respect to conventional
sputter target assemblies include a backing plate
having a lipped perimeter. However, the invention is
equally applicable to non-lipped target assemblies, as
described above. With reference to Figs. 4A and 4B,
the target assembly includes a race-track 400 to
accommodate a sealing member such as an o-ring therein.
Unlike the conventional target backing plate 115 of
Fig. 2, the groove of the inventive target backing
plate has an inner wall 410 having a plurality of vent
grooves 420 disposed therein, having a particular

configuration. Although any number of equally spaced



i ncreases the possibility for arcing to occur between
the target surface and the top boundary of the plasm
woherr/tisa9t r apped gas exits the grooved vents a0wW/UsS2007/008130
enters the processing- region. For exanple, the
trapped gas may | eave the grooved vent with sufficient
pressure to enter plasma with a density that leads to
el ectrical breakdown of the trapped gas atoms. The
l'i keli hood of splat formation fhereby is increased.
[0029] Fig. 4A is a schematic %ﬁa@ran1of a vent groove
configuration in accordance with the present
i nvention. As discussed with respect to conventiona

sputter target assenblies.include a hacki pl at e
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descri bed above. Wth reference to Figs. 4A and 4B,
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therein. Unlike the conventional target backing plate
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of vent grooves 420 disposed therein, having a .
pafirgnparreost jhaatvomt arepveghaasy dismessed below with

eqpakly-espacedyeity grpeves may b e utilized,
preferably vent grooves 420 are an even nunber, so as

tolBAPAce t AdS eiirpt BP0 gagyt Aemeriem dani mymbrr of vent
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punp-down") to the process cﬁa er. st prefer ?y,

el facitésatecH wariddntand ooveslare pupoyedn Tmeration,

pr@ﬂ@&éﬁ? QQQLEQHE?HhQQSaﬁggng. More specifically, the
geometry change of the vent grooves ensure that the
vacuum side of the o-ring allows unobstructed flow of
trapped air or gas during pump-down. As a result, the
vent groove of the present invention, substantially
decrease the concentration of trapped air that is
vented by each grooved vent, decrease the partial
pressure of the trapped gas vented to the processing
region, and therefore reduce the possibility of arcing.
[0031] With reference to Fig. 4C, the vent grooves
are disposed around the o-ring race in a geometry that
maintains the integrity of the o-ring seal under high
vacuum condition, but allows gas on the vachum side of
the o-ring to vent to the chamber. The vent grooves,
preferably have a semi-spherical or semi-circular
configuration with a variable cross-section in both the
vertical and horizontal plane. The lack of sharp
corners facilitates the unrestricted gas flow, and

turbulence is minimized.



di mensi ons of the vent grooves are discussed bel ow
wth reference to Fig. 4C. [003 0 ] The invention nay
woaeoviisd any nunber of vent grooves, the PCT/US2007/008130
configurations of which is designed to facilitate a
qui ck and conpl ete punp down operation, thereby
reduci ng the arcing. Mre specifically, the geonetry
change of the vent grooves ensure that the vacuum side
of the o-ring allows unobstruqted flow of trapped air
or gas during punp-down. As a'result, the vent groove
of the present invention, substantially decrease the
concentration of trapped air that is vented by each

grooved vent, decrease the partial pr f th
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t heref @k Bphaducent e asshindtéy 6f Bhel Rgrded03gsembly.
Wth reference to Fig. 4C, the vent grooves are .
di BpOSEEnar BEREVERe IS iR T3 eOT RS gEBITENf AR the

b Ptk Ag Ehe ikt ld tprddeddeng- Feggoseal TwRdesidd G the
vacuum condi tion, but allows gas _on the vacuum si de of
t Heewt r gngovesveman @8 RAXPeFBefor ThBSY SAtt TG ge S 28

preferabl ¥-Rave 18 1eMng SPhETi&8beBE i $8Mchenad#ailin which
configuration with a variable cross-section in both

t hehe¥r ereahtddd 2esti zott & PFaRer = FHe SFROIFF Shat pPemi -
Coégg%ﬁlgécEHA¥35¥?§456+E§e§£éiQ&Séeaa%t”a réihately

tur ence is mninzed. [0032] As illustrated in Fig.
ACGquhd déstagasoveune theppssimeherhefpéhiseiage girack.

ths; Lanast %S%k%”f%}%/ \{%gt ‘é%ﬁ%o%g%ﬁﬁ Bl RIARRHE AL the

the"race -trac eni ng facing the processing
r eghohousheigiez @mwfowdhetracks, and in the preferred

embodiment are machined to a dimension of 0.200 inches
in diameter and a depth of about 0.080 inches.

Naturally, the depth of the vent groove is such as not
‘to meet the bottom level of the race track. The vent
grooves are disposed at 45° between the o-ring groove

inner diameter and the target sidewall.

Example
[0033] As illustrated in Fig. 5, the vent grooves
configured in accordance with the present invention
demonstrate reduced arcing as shown by the analyzed
substrates. Lots of twenty five wafers were processed,
where a layer of Al alloy material was deposited
thereon. One lot was processed utilizing a target of
the present invention having semi-spherical or semi-
circular configuration vent groove, and three lots were
prepared with target having a standard rectangular
configuration vent groove. All the wafers were
processed at a power of 13kW, with a pressure of 2.1

Torr in the chamber for a lifetime of 950 kWh (i.e.,



vent grooves, can be adapted for the different size

target assenblies and the respective chanbers in which
woOhey/1assoutili zed. In a preferred enbodi nent, PETASR07/008130
circul ar conical grooves are spaced at approxi mately

equal distance around the perineter of the race-track.

Di mensi ons of the vent grooves can be adapted to the

vari ous size groove tracks, and in the preferred

enbodi nent are machined to a dijvension of 0.200 inches

in dianmeter and a depth of about 0.0 80 inches.

Natural ly, the depth of the vent groove is such as not

to neet the bottom | evel of the race track. The vent

grooves are di sposed at .45 between the _o-r.in r.0QV
in’ﬁ’@Flii 5%‘& éf"‘r%f%t ATt UE T dafa IFOE%gnE%I“%)fJ%%%%]
AspbllHstkated ink FHigppwd intékeveablegl obedswionfiguredelloy
in accordance with the present invention 2§nnn trate

r edaEeHeRPELRG AL % o by<eREs aRbl $288%% ﬁqﬁgttebf defects
Lof,s-af pwentedive wafers were processed, where a

| ayer of Al alloy material was deposited thereon. One

| ot was processed utilizing a target of the present

i nvention having seni -spheril&B¥E or seni circul ar

conf i Guieat veargratea dn §Tadv/e, grifodebsed ot 0f boteieet Ratio of
prep gitt h target _having a_standard ﬂctangulcﬁﬁmds
confi@ﬁﬂﬁgkggdvent HTooVe.  AI® the wafefd were 0

pr oc ¢ o&f@euraton)a power of 13kW with a pressure of [2 .1
Tor r {iCanvehtenghanber | @M 150 | i [f&t i me of 950 kW 13%

(i.e.‘@ﬂf@P?&he target has been utilizeg toits

1 ‘configuration) .~ | A ;
maxi T potertiat )y T BwSas it €, Del 0%
the AT alToy TSP 145 63 9 14%
Normal Avg. 209 33 15%
Difference 1%
[0034] Thus, as illustrated in the table above the

target of the present invention having semi-spherical
grooves attains an 11% improvement in the elimination
of defécts which result from arcing. Similarly, these
result are shown graphically in Fig. 5.

[0035] While the invention has been described in
detail with reference to specific embodiments thereof,
it will become apparent to one skilled in the art that
various changes and modifications can be make, and
equivalents employed, without departing from the scope

of the appended claims.



was deposited to a thickness of 4,000 A and the
defects were neasured. TABLE [0034] Thus, as
wokbarstissabed in the table above the target of PO®US2007/008130
present invention having sem -spherical grooves
attains an 11% i nprovenent in the elimnation of
defects which result fromarcing. Simlarly, these
result are shown graphically in Fig. 5. [003 5 ]
Wil e the invention has been described in detail wth
reference to specific enbodi’ s thereof, it wll
becone apparent to one skilled in the art that various
changes and nodifications can be make, and equival ents
enpl oyed, wi_thout_ departing fromthe scope of the
aggéﬂéeascF%ﬁﬁEQWm&Sis clained is : 1. A sealing

configuration of a physical  vapor deposition system
conpri sitng: éiﬁgﬁﬂGQQkﬁﬁ%ﬂlgBr?E&QPvQfaas@ﬁﬁ%%féi vapor

Meghgbeithed ARV densrpbuhgkity of vent grooves
confrgured in a sem -spherical or sem-circular
fashion to ald dwade 3RAE BP EEBSLYM ifald8platg member,

trapped. gasesdvidde tAcka duE{ng st hepRUPrcHM &nfigured

t he physical vapor’ deposition systemin order to
achhevesemiacminticrkior aa@ireduceler dashien &0 allow

arEh@grgk&u%§td£;Eﬂbé%'+ﬂga§y93Sgﬂeﬁkdgdgﬁnbases in the

processi ng. he sea g configuration of claim1l ,
whereck the iventthg qoves-dave afvabeabbeysdsifil GIRARAT on

i”d%%EEiEQ d”%&ééé% quopgékzggtgbhﬁ%@%ga vacuum therein,
and reduce or eliminate arcing of the target during

subsequent plasma processing.

2. The sealing configuration of claim 1, wherein
the vent grooves have a variable configuration in both

the vertical and horizontal plane.

3. The sealing configuration of claim 1, further
comprising: at least four vent grooves disposed at
approximately equal distance from one another on the

periphery of the track.

4. The sealing configuration of claim 1, wherein

the sealing member is an o-ring.

5. The sealing configuration of claim 1, wherein
the sealing member provides an adeguate seal between
the target backing plate and the gidewall of a process

chamber in said physical vapor deposition system.



3 . The sealing configuration of claim1 , further
conprising: at |least four vent grooves disposed at

wapp7oissyat el y equal di stance from one anot her POW/USE®7/008130
peri phery of the track. 4 . The sealing configuration
of claim1l , wherein the sealing nmenber is an o-ring.
5 . The sealing configuration of claim1 , wherein the
seal i ng nenber provi des an adequate seal between the
target backing plate and the sidewall of a process
chanber in said physical vapor ‘deposition systent .
The sealing configuration of claiml , wherein the
vent grooves are nachined to a dinension of 0.200

NS 1) S SRR o B e

7 . The®seali ereimn t
Vephegiaone rtrah sPosefdasdhifedStangl eibetnsiem tde 0.200

track's inner_dianeter and the target side wall, 8 . A
sphPEBE st 4y &L e §R0f 2a9pRY g&l 5\?’% Urepoli trgnes -
system the sputter target assenbly conprising : a

t ar get backigﬂﬁglate that includes a sealing surface, X
t he seal’i-ng =22} o9 uaPRE T IuErPhkdRTa Rt t 1, wherein
recekV&etSeAld At IBNPET 31 bP8sbhack ianGldidigy e bebesen

of openi ngs configured in a sem spherical or )
sebbhectregkds fastrondianateswabre thendpaigsy side wall.
substantially all trapped gases in the groove during

t he punp-down of the physical vapor deposition system

in orde®-to Actirwetervheugatt AepeMPlyamf e fal vapor

S: gig"ﬁg)%’i%i%{:iéygs@émﬁ heptapget cdur ichg-eHbsaauantly
comprising:

a target backing plate that includes a
sealing surface, the sealing surface including a track
adapted to receive a sealing member, the track
including a number of openings configured in a semi-
spherical or semi-circular fashion to allow the removal
of substantially all trapped gases in the groove during
the pump-down of the physical vapor deposition system
in order to achieve a vacuum therein, and reduce or
eliminate arcing of the target during subsequent plasma
processing; and

a sputter target connected to the backing

plate.

9. The sputter target assembly of claim 8,
wherein the openings have a variable configuration in

both the vertical and horizontal plane.

10. The sputter target assembly of claim 8,

further comprising: at least four openings are disposed



processing; and a sputter target connected to the

backing plate . 9 . The sputter target assenbly of
wohkei7m @99 wherein the openi ngs have a vari abl eCT/US2007/008130

configuration in both the vertical and horizontal

pl ane. 10. The sputter target assenbly of claim8 ,

further conprising: at |east four openings are

di sposedat approxi nately equal distance from one

anot her on the periphery of_t%% track. 11. The sputter

target assenbly of claim8 , erein the sealing

menber is an o-ring. 12. The sputter target assenbly

of claim8 , wherein the sealing nenber provides an

adequat e seal between the target backin | ate dith
si%gaﬁPPrgflEagFééé§§¥€%%ﬁ%%?g?ﬂc§a%ﬁggﬁﬁgﬁbﬁnégﬁﬁw b the

depesipherysyst eRe k¥xadibe sputter target assembly of
claim8 , wherein the openings are machined to a
di mensi on of 0.200 inches in dianeter and a depth of

about 01080 macheputtl: dhegspubbsembakgelf asisanblsg),
of claims8 wherei n the openings are di,sposed at a 45
angheTBanWESS BRS LM M PRt SdRBNBE&RTENd t he

target side wal
12. The sputter target assembly of claim 8,
wherein the sealing member provides an adequate seal
between the target backing plate and the sidewall of a
process chamber in said physical vapor deposition

system.

13. The sputter target assembly of claim 8,
wherein the openings are machined to a dimension of
0.200 inches in diameter and a depth of about 0.080

inches.

14. The sputter target assembly of claim 8,
wherein the openings are disposed at a 45° angle
between the track’s inner diameter and the target side

wall.



