BACK SRUTTERI NG SHI ELD  BACKGROUND OF ‘THE I NVENTION  Field of the 4¢ovogy-1 -
| Aventi on The present invention relates to sem -conductor processing!muu
equi'pment, nore specifically to an inmproved target assenbly for

aneliorating the effect of back sputtering during vapor deposition.

‘Background of Related Art I'n sem-conductor processing, and nore
specifically in physical vapor depositioh, a target is di sposed on- a

backing plate in the upper portion of a chanber and a plasma is struck ..

bet ween a work piece and the target to produce ions which bonbard the

target and result in the deposition of target material onto the work piece.
Wi | e nost processes are finely tuned to result in deposition of target
material onto the work piece in a trajectory which is nornal to the work

pi ece, sone particles are redBRACK SRUDTEERINGSHIRLLD target itself. These
particles becone a source of contam nation which | oosely adhere to the

target and surroundi ng areas of the chanber and may eventually fl ake off

~and fall gRickdROUND OIPTEFINVENTIONE forts aimed at reducing the
iconcentratlon of particles in sputter chanbers have taken many different

approaches. One approach is to periodically clean the chanber using a

wet - cl eanggggﬁﬁ F An&t her approach is to clean the chanber with a cleaning
gas that deposits. The gaseous by-products of these
reactions are Fhe tSflventiendldies 16 Banb@ndudtb oS smgéhlﬁﬁﬁéht,%orb cally to

approaches, the deposition process nust be discontinued during t cl eam ng
process ammedmﬁmwwfﬁnwmme@mmmm pposition-
by- products to be evacuated fromthe chanber before the deposition process
can resune. Anot her nethod for nmanaging the particle concentration

in a chanpseksrownl skRelated Asge Of

In semiconductor processing, and more specifically in physical vapor deposition, a target is
disposed on a backing plate in the upper portion of a chamber and a plasma is struck between a work
piece and the target to produce ions which bombard the target and result in the deposition of target
matenal onto the work piece. While most processes are ﬁnely tuned to result in deposition of target
matenal onto the work pieceina tragectory which is normal to the work piece, some particles are
redeposxted on or near the target itself, These particles become a source of contamination which
loosely adhere to the target and surrounding areas of the chamber and may eventually flake off and
fall onto the work piece.

Efforts aimed at reducing the concentration of particles in sputter chambers have taken many
different approaches. One approach is to periodically clean the chamber using a wet-clean process.
Another approach is to clean the chgmbef with a cleaning gas that reacts with the deposits. The
gaseous by-products of these reactions are exhausted ffom the chamber. However, in both of these
approaches, the deposition process must be discontinued during the cleaning process and additional
time must be taken for the cleaning materials and by-products to be evacuated from the chamber
before the deposmon process can resume.

Another method for managing the particle concentration in a2 chamber involves the use of



-2 - . sputter shields that prevent sputtered particles fron1depositihg
directly on the chanber walls. The sputter shield is periodically replaced
as part of the process kit so that buildup of potentially harnful deposits
never gets out of control. This nmethod can reduce the frequency at which

t he chanber nust be cl eaned, but a fragbﬁpn of the particles still pass
around the shield and eventually form déposits that must be cl eaned.

Anot her approach is to replace what is known as the processing kit
~conponents. Typically, a processing kit includes both a cylindrical sputter
shield and a clanmp ring which holds the work piece on the support nenber.

The cylindrical shield is suspended in the chanber bel ow the target and
. prevents deposition on the chanber walls, while the clanp ring is disposed

in the cha ear e work pjege to, expose one surface of , t wor k pi ece
10 the ¢ ne e 388 dit Srol Ol Solefel Baled AR epciiis AAHE B8 diichaiie Rl Theo,
are per i odispatter yhield isperisilicallpreplabed a8 patdfRlie foudssikiteb Gackhildag of poRuGall9 EREMANt S
'lt_lﬁge\s/ﬁir’el Ejhg t-a‘%get Isi°ﬁ€9fexﬁe22*b\é$ iiem a?agvclgzqe%#yp]ﬁageg as . of t;lr!lmgs
particles tyeateaiclijbutaFakttion of i patistds sl h&sd aRduRd e $HiQE MRS SvedtudllySbrmbPeposits

replaced prjor to the planned |ife of the target. The praobl em of
redeposi ti o) @ded mat eri al back onto the target sidewali has al so

been recogni zed gfptiRPappiid@bis ipBeeSriat 5%n&in Kelp et 3
Sputtered particles that become scattered in the cham:g)er at nospher ca}ﬁ

redeposit GHRFBFeETAg 1gt igeludss bothea qylindrical spytier-shieldand aclampring syhishRaldsithe werkof
the depost (pie8 oilitb fipnék: mfiba: The Elificd5hill s iRl belGw !

during sputter deposition on a substrate and then renoved fromthe target
bet ween sul#sd peevents deposition gn thsichamber wells, while théidamptiagis dispased] inshechpmber ngar
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materi al t clapringlarcoususmables it araprriodicdily reuryed frar the chamber and heplaced withatws
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W h ot her BEMBBRERFISSPIRELRRN S e meliBar B BrEoont ani nante.
 ‘Theproblem of redeposition of sputtered material back onto the target sidewall has also been
recognized as an undesirable source of particles in the chamber. Sputtered particles that become.~
scattered in the chamber atmosphere can redeposit onto the side of the target and accumulate to form
particles of the deposition material. Because RF or DC power is applied to the target during sputter
deposition on a substrate and then removed from the target between substrates, the target, as well
as the redeposited material, is continually heated and cooled and thereby subjected to thermal stress.
Over a period of time, this stress will'cause pasticles of the redeposited material to come loose and
fall onto the sybstrate. -

United States Patent No. 5,334,298 describes a spu'tl:ering cathode which was designed to
reduce sputtering around the edges ofamrget.A“darképaceshield"was added to expose only one
surface of the target and stop ignition of plasma around the perimeter of the target. Such a shield
could be replaced along with other components as needed to reduce particle contaminants.



-3-7 L The target in a physical vapor deposition systemis

i typlcally attached to a baseplate which serves as a lid to the deposition

- chanber. The portion of the baseplate surrounding the outer perinmeter of
the target is an area in which back sputtered particles tend to deposits
and then, over time, fall to deposit on4he substrate. Ther ef or e,
there exists a need to provide a nethod and apparatus which provides an
easy and cost effective way of renoving particles fromthe sputter chanber.
More particularly, there is a need for a nmethod and apparatus for
periodically cleaning the surfaces around a target in a process chanber.on
whi ch back sputtered particles may deposit It would be nost desirable if

t he apparatus and nmethod could be carried out in accordance wi th usual and'

~ customary cl eani ces i.n_or to nalntaln t he subs t

of ‘the system ﬂ%&ﬁ??g %ﬁﬁﬁ%&gﬂq Wﬁ‘?@ %&gl&?n&n
i mproved t agegves aaasﬁmblﬂge deptssxﬂo:ddmﬂsef mp&r&ﬂaetdmhueplm mi-reudw:!mguta& ate
whi ch nounts a tar has. a roove f recevin hi e he target
shiel d col |%°6‘PEE°§ E‘gﬁ 18 fich e P%b‘?%%%“&%'ﬁé% E’GP-é’é{r-'ﬁ
oper ati ons mmghnubdqﬁﬁ&a@eﬁemhuak,the renalnder of t he target assenbl y. The
target shield c ed with r ets haV| ered ed Bri ef
Descri ption of &ﬁ?‘%’a&bﬁ “°°ad'g “%ﬁ Yidesim casy ands
recited feagodfefBotive: dﬂ&]ﬁ%ﬁitﬁe@ﬁtﬁ&h&xﬁeﬁ&&&%pﬁr&bﬁ%@,&&e@ﬁm
attai ned and can be understoo |n deta|I a nore particul ar description of

" the invent i QR mthods Al clespipg tae ﬂ'ﬁ@‘%ﬁ?"éﬁér%&'e‘ntm
enmbodi nent W%Mb&hﬂ&aﬂd&h&%ﬁw hRoRPBEReR

It is to be noted, however, that the appended drawings illustrate only

typi cal emm@memwmmmmmmem
consi dered ¢, ﬂﬁﬁlﬁgﬁﬁutc;f%esﬁ_(ﬁ@m.' nvention nmay admt to other

equal l'y effectlve enbo | ment s lgure 1 is a cross-sectional view
t hrough a typical physical vapor deposition chanber

Summary of the Invention :
Theinveqﬁop.i.;;animpmvedtargetassémblyforadeposiﬁonchamherwhereinthebac!dng
plate which mounts a target has a groove for receiving a target shield. The target shield collects stray
_-particles and can be replaced during normal, cleaning operations without replacement of the
remainder of the target assembly. The target shield can be used with targets having tapered edges.

Brief Description of the Drawings

Soﬂ:atd:emamermwhlchtheabovemtedfm advanngsandobjectsofthepmen:
mvenuonateattamedandcanbeundexsﬁoodmdetad, amoreparhcnﬂardampﬁonofﬁemmnon,
bneﬂymmmmzedgbmmybehadbym&mnce&&cembodmm&ﬁquwhcbmiﬂus&ated _
in the appended drawings.

It is to be noted, however, that the appended drawings illustrate only typical embodiments
of this invention and are therefore not to be considered limiting of its scope, for the invention may
admit to other equally effective embodiments.

Figure 1 is a cross-sectional view through a typical physical vapor deposition chamber



-4 5 showi ng a target assenbly that is an enbodi nent of the present

i.nventi on; Figure 2 is an expanded view of a portion of the target
assenbly identified in Figure 1; Figure 3 is a bottom view show ng
a target shield connected to a backing plate; and Figure 4 is an

alternative expanded view of Figure 2 shpwi ng an-alternative enbodi ment
wherein the target edges are tapered to reduce accunul ation of particles on
t he edges. Det ai-1 ed Description of the Invention ‘The process of
sputtering is a physical vapor deposition (PVD) technique in which a solid
material, such as titaniumor alum num is used as the source (also
referred to as the "target") and 1is bonbarded with ions which cause

ej ection of target material and deposition of the ejected material onto a
wor k piece. The target is typically nounted to a backing plate and '
posi ti oned showinga tirget agsembly thatdsamembodimeat of theiptesentinvgntion; i nert gas such as

argon. A DC or volt age ma hen 4985 Fﬂﬁg ate a’

pl asma in the r?F @gmxfdh E &%ﬁ"(ﬁ‘g %O&Eﬁb#ece ﬁ £8
g_nelrg3d/ ionstiln tﬂm.‘smTh ttomtutdwl shswﬁlgga&getmdchmmdl ﬁa’;luaalnnapl@ei anilnd

~ di sl odge netal ons e.neta ons,or p |cerm AU E U O S e

trajectories th}{i 4%%5‘“%@5"3@2%%25%? it

substrate, asamtﬂe&geteag&hewﬁw&ﬂzefedwacammo@bnﬁmd&amedganponent s.

Furthernore, particle trajectories nmay be .changed by interaction with the

pl asma or collisions W|th gas nol ecules or the Iike. A sinplified
sect i onal T oy en@igiiit t €r'i Ng chanber 10 whi ch has been

nodi fied in accordance the present. invention and
incl udes a conVOAPFSeS melmghl(s!ﬁ‘b |<1§Y1§ ﬂ@’i@

tapered at ams%é{&fﬂthﬁemm{ﬁammmm&f&mam

chanber enclosure wall 24, having at |east one gas inlet (not ,shown ,and
an exhaust 6&9@@&%5@%@94&@%2%@%&;@@% onRfthe o at e

sitf
0 P i B ek it it
substrate stpisuwme chsgiierronteiniig an e gasugiess ason. ém Yoltage may then be applied
to the target to generate 2 plasma in the region between the target and the work piece. The high
energy ions in the plasma, such as argon ions, bombard the target and dislodge metal atoms. The
-"metal atoms or particles may have various trajectories that cause deposition on a desired surface, -
mchasasubstrate,asweuas'onthcchamberwansandotherchambercomponents Furthermore, .
puucleu'qectonwmaybechmgedbymnmwuhmephsmaawmmmmgasmhcﬂw
or the like. _ ’
A simplified sectional view of a convenﬁonalspmr’ingchamb« 10 which has been
modified in accordance with the present invention is shown in Figure 1 and includes a
conventional sputtering target 14 which typically has edges tapered at about 15° from normal. The
chamber 10‘£m;mny includes a chamber enclosure wall 24, having at least one gas inlet.:(not
shown) and an exhaust outlet 28 connected to an exhaust pump (not shown). A substrate support
pedestal 20 is disposed at the lower end of the chamber 10, and a target 14 is received at the upper
end of the chamber 10 opposite the substrate support pedestal 20. The target 14 is connected to
an insulative member 15 which electrically isolates the target 14 from the enclosure wall 24. The



an'insul ati ve menber 15 which electrically isolates the target 14 fromthe
~encl osure wall 24. The I nsul ative nenber 15 is typically a
non-conductive netal such as al um num oxide and is generally di sposed
between the target 14 and a backing plate 18 which fornms a portion of the
encl osure wal | 24. The backing pl&te 18 typically fornms a wall of
the chanber, preferably a renovable lid which provides access to the
chanber 10. The conbi nati on of the backing plate 18, the insulative nenber
15, and the target 14 forns a target assenbly which is conveniently
replaced as a unit when the target 14 stops producing a consistent and
reproduci bl e distribution of nmetal atons. The enclosure wall 24, including
t he backing plate 18, is preferably grounded, so that a negative voltage

V\ng?ll bg4mkntsuppor¥g§éﬁk]2?%% ngi/a‘hgﬁ”—cé@gé@%&%&ﬁ% %l %Mgwgeor

ot her port i aiispoded betwesnthé tasget b4 andal Yackirg plati ¢3 whtch&:rmha@bmmoftpemmu
i ncl udes an\énnul ar, upturned, wall 41 on which a clanp ring 38 may be
suspended oVET the pedestal 20 when the pedestal 20 is retracted downwardly

in the chanber THe backixpqplate 18 tfpically forins a\tbediof ahecrhamber, bmr:m&raedndelohdhe
‘chanber at | qw,pressure a_heqatijve _bias voltage s .appli ar
and the oharDHRTHESS s rneer 10 B corBnit of i 1988nd e 18 dfrlyd;
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of atoms f oVoltags may PR fhe target 14 ity Fespectip shegra R Al 2n

angl es due tﬁ@h%ﬂ:ﬂ&o%@%ﬂﬂéﬁh&%ﬁigﬁﬁ@ﬁ'&?%@f :meomesemosm
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and the subghqmao@ammm hamemnmmlpﬁtﬂwmbﬁelbwms

a negative bias voltage is applied to the target and the chamber walls are grounded, 2 portion of the

- gas can be ionized to form a plasma. The positively charged gas ions are electrically attracted to the
sputter target and collide therewith to dislodge atoms or larger particles of target material from the .
gt :

In sputtering, the chamber 10 is used to form a metal film by sputtering particles from the
target 14 onto a substrate 16. A major portion of the sputtered metal atoms or groups of atoms
follow a substantially linear trajectory over a distribution of angles due to the low pressure
maintained in the chamber. The gas compesition and pressure in the sputtering chamber 10 is
typically achieved by evacuating the chamber to between about 10 to about 10 Torr before back-
filling the chamber 10 with argon to a pressure of a few mTorr. At these gas pressures, the distance
between the target 14 and the substrate 16 can be less than the mean free path of the argon gas
molecules. Therefore, many sputtered particles travel directly to the substrate 16 without a collision
with other particles. However, a significant portion of the sputtered particles become scattered in the




nol ecukes. Therefore, many sputtered particles travel directly to the
~substrate 16 without a collision wth other particles. However, a
significant portion of the sputtered particles becone scattered in the
gas, due to collisions within the plasnma discharge, electrical field
"effects and the |like. These scattered paréicles can redeposit onto various
surfaces of the chanmber 10, including the exposed areas of the backing
plate 18, the insulative nenber 15, and the target 14 itself
Accunul ati on of redeposited particles around the target edge can eventually
forman electrical short between the target 14 and the backing plate 18
requiring that the chanber be shut down and cl eaned. Redeposition of
particles can also lead to a buildup of naterial on the target and backing
plate that will periodically flake off, thereby generating undesired
particles thgss, damotduﬂmmmthuf the plaswia dischasge, elecirival Geki éffectstaid ftheolike. MFhese

substrate 16 |nt ted ClL I cui de'c S. . eferring .to
Figures 1-3, M&‘%f °8W Moiaoni %%Pﬂbgom '&?’B‘@P@gmr
. gsekl n a f:otnuﬁ?gbmbp&tﬂ&ﬂklmmaﬁd Mhﬁierlﬂdanﬂ'thetir@tgéttsaﬁsferrbljyt has aI .
acking plate e anQdi ze nmodi fi e i_ncl ude
a renovahl e targe%“}s/“ﬁ“ég éf)%ﬂ%?@ﬂﬂ redge &2, Y form an
adj acent t he efeatfiga shortTittwdea tiptirget l4ahdl tlﬁ@:ad:lén ﬂé [ ﬁhhﬁng thabthe lchdphtieg be'dhine N
Is mounted in an annul ar groovendé in the bac g e 18. The target
shield 50 |sdﬁﬂ'%§’§§ pat ﬁ@‘?ﬁ‘ﬁ B Y‘ﬁ’ép thedarget and
significant padkngiife mlﬁmﬂgmmm&wwﬁw hdt RATRE] S

Wiile a target shield prow di ng sone benefit "can be nmade with a variety of

i nner and oumseéh&énfsqtm s ommetthwwwawe@@ﬂmtew@dmmthat

the target shiel driaifg qj;3 %Wmﬁm rdoBified tigget ads ek et
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poi nt wher e ith@copypationaldigpositiontchambep 40.t WMJOMMPW@BWP’MY
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st ened, {0, hBlncifiok ks iSRG o oS s R Ve of
inner and outer dimensions with respect to the target, it is preferred that the target shield have an
inner dimension that abuts the edge of the target and an outer dimension that extends away from the
target to at least a point where the upper edge of the sputtershieldpmtectsthcompaimeterofthe
backing plate 18. A target shield having these dimensions cooperates with the sputter shield and
clamp ring to provide a system of continuous deposition shields between the target and the substrate
which are quickly and easily replaced. _

The target shield 50 is preferably recessed into the backing plate 18 to provide a planar
surface therewith and avoid interference with the target 14. The target shield 50 may be fastened
to the backing plate 18 by any conventional fastening means, preferably flat head screws 54 that are
flush with the surface of the target shield 50 and made of the same material as the shield. The target
shield 50 preferably has a rectangular cross-section with a rough exposed surface to increase




flush with the surface ofthe target shield 50 and nade of the sanme materia
as the shield. The target shield 50 preferably has a rectangul ar
cross-section wi-th a rough exposed surface to increase

-7- adhesion to stray particles. It may be further desirable for the
annul ar groove 52 and mating target shield.-50 to have outwardly tapered
side walls (i.e., the groove width increases as it approaches the surface
of the backing plate exposed to the chanber environnent as shown in Figure
4) to assist in the placenment and renoval of the shield and to acconmopdate
any expansi on of the various conmponents during processing. It is
preferred that the target shield 50 be produced froma nmaterial having the
sane or simlar expansion coefficient as the target. Preferably, the shield
50 i s nmade eflhesion tosstrayepanidies: uammmmmmmmmmmyemd@aﬁngm
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preferred that™t e rraterl attac er than flake off or
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0. 05 nm and about receiving a

sem conduct @lsoshdﬁiktntoaremvcﬂm the backingpiate 18 dvring nomwalldasing at e
support ped%ggrgtjioggo is lowered by a drive nmechanismwell below the clanp
ring 38 susp on the shield 40, and so that the bottom of the pedestal
20 is close to ammugmssbfthatangptslneldls:mportantforprovxdmgsuﬁc:mtmechamcalsupport-

for particles depositing thereon. When the material is too smooth, the Fedeposited particles only -
loosely adhere to the smooth surface and can very easily detach and fall onto a substrate during
processing. While it would be desirable to avoid redeposition, once target material is in fact
redeposited, it is generally preferred that the material firmly attach rather than fiake off or otherwise
separate from the shield surface. Therefore, .the preferred roughness for the target shield of the
present invention is between about 0.05 mm and about 0.5 mm.
In preparation for receiving a semiconductor substrate 16 into the chamber 10 for processing,
the substrate support pedestal 20 is lowered by a drive mechanism well below the clamp ring 38
. suspended on the shield 40, and so that the bottom of the pedestal 20 is close to a pin positioning
platform 36. The pedestal 20 typically includes three or more vertical bores (not shown), each of




pl at f orm 36. The pedestal 20 typically includes three or nore verti cal
bores (not shown), each of

-8 - which contains a vertically slidable pin 34. Wen the pedestal
20 is in the | owered position just described, the bottomtip of each pin 34
rests on the platform 36, and the upper tgp of each pin protrudes above the
upper surface of the pedestal 20. The upper tips define a plane parallel to
t he upper surface of the pedestal 20. A conventional robot arm (not
shown) typically transfers the substrate 16 into the chanber 10 and pl aces
the substrate 16 above the upper tips of the pins 34. Alift nmechani sm43
noves the pin platform 36 upwardly, to place the upper tips of the pins 34
agai nst the underside of the substrate 16 to |lift the substrate 16 off the
robot arm The robot armthen retracts fromthe chanber 10, and the lift

mechani sm 43whigh containsdrepicallsslidable pingdd. (When the pedestal 20 43 in e los(rrrdinqsitiopsjust
pedestal 20, mememﬁww&mpﬁm&u@é@m%m&ms mdmouﬁef {ip6Lealh pinhe

pedestal 20. ft mechani sm 43 continues to raise the pedes&l

20 unti | th@@%%miepn%mcﬁmm%@dwwﬁe@ﬁﬂ& %W%R’&@F

VWen an ann%&mfml,?mms used, the substrate 16 contacts the inner
.portion of t annul ar c rlng 38 resting on the upturned wall portion

41 and Ilfts the&ﬂoamqa!@ shmphmwalhamfpem@hmgmmchmba

~di anet er of hm“ﬁ&gﬁg h@,,@#@?ﬂg e
substrate 16 SO f’ at the edge of the )“P?gﬂéé %f%ggte romt % the”

deposi tion mpmmﬁmympmmwpf%pmmw@mmqwm At

this point, £

exenpl ary spﬁ}?gjrtlﬂr?g C arrbg%%'%&wn I n gure @ma spu?ferl n‘é‘g%xrbg@ss gas
(typically othelifhinechanism @p raised tiepeddstal 20wsorthat thet ginsalidgddwiringlzepededital 20, (thatby
shown), and plies voltage to the
sputtering t§wmg‘p@o%1t§%%§ g?{h g%? éﬁ gas to a plasma state,
and argon ions bmmwmmmgatmﬁhmmmmmw 240 uhtil thesubstratentd 3ranal
of f the target 14. ut ed materl n deppsits on ge subs rae16,
except for tIPBrOBBAt a‘)i'éﬁ? F‘&&‘QW ?H"Eﬁﬁ‘é‘ﬁmBWh 1S 6
After a fil Wﬁehﬁ&pbﬂﬁaodaawﬁdla&ar&zasssamgd@&euﬂtﬁmamlmsum 16
is removed fromthe cha reversi e sequence of ste | ch
it was carriHtesappongothy B?F&E‘?‘f%&‘a‘ﬂe‘;/ lagiter gfthey #P

| owers the Mﬂ&%%ﬁﬂtﬂf%@ubﬁ&ﬁ&ﬁl@&ﬂ%ée@@hf&@%%&&d%ﬁ&e
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At this point, the film deposmonprocss can begin. In the case of the exemplary sputtering
chamber 10 shown in Figure 1, a sputtering process gas (typically argon) is supplied to the chamber
through the gas inlet (not shown), and a DC power supply 12 applies a negative voltage to the
sputtering target 14. The voltage excites the argon gas to a plasma state, and argon ions bombard
the negatively biased target 14 to sputter material off the target 14. Sputtered material then deposits
on the substrate 16, except for the periphery thereof which is shielded by the clamp ring 38.

After a film layer has been deposited on the substrate 16, the substrate 16 is removed from
the chamber 10 by reversing the sequence of steps by which it was carried into the chamber 10.
Specifically, the lift mechanism 43 lowers the pedestal 20 below the upturned wall portion 41, so
that the clamp ring 38 descends onto the shield. At this point the weight of the clamp ring38 is



supported by the shield 40, not by the substrate 16 and pedestal 20.
Perfornmance of the target shield 50 of the present invention as descri bed
above may be enhanced by altering the profile of the target edges. For
exanpl e, the target edges may be tapered to reduce accumnul ati on of
particles as shown in Figure 4. However -94 should be recogni zed that the
target edge may have any profile within the scope of the present invention.
The frequency at which process conponents are replaced is effected by the
particul ar process conditions and chanber design. For exanple, in one .
aspect of the invention, a process kit may include a sputter shield, clanp
ring, collimator and a target of the present invention. It is possible that
any of these kit conponents will be the first to require replacing. If the
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The target shield 50 provides improved particle performance and target life in two ways: .
Firstly, removing and replacing the target shield 50 allows the continued use of the target until it is.
fully consumed, while ridding the chamber of particles that have accumulated on the target shield
and have potential for interfering with the deposition process or reducing product quality; and,
secondly, removing and replacing the target shield removes a possible short circuit pathway where '
metal particles have accumulated. |

The target shield is preferably replaced during replacement of the processing kit and
following the same general procedures. When the chamber has been shut down, i.e. the power is off
and the chamber has been purged and pressurized to near atmospheric pressure, the chamber is
opened and the target and target shield are inspected. If the target has been fully consumed, then the



- 10- - target and backing plate are replaced. If the target has
remaining life, the target shield having deposits thereon is detached and a
clean target shield is nmounted in its place. After replacenent of the other
processing kit conponents, the chanber is closed for further processing. In
this manner, significant anounts of potentfpally-contam nating particle
deposits are quickly renoved fromthe chanber w thout using reactive gases

or liquids, and the useful |life of the target is Iimted by the quantity of
target material thereon, and not by contam nation of the backing platte with
backsputtered materi al s. While the foregoing is directed to

preferred, enbodi nents of the present invention, other and further
enbodi nents of the invention may be devised w thout departing fromthe
basi ¢ scope tatgst andfhackingi platecars ceplased. hEfithofargst bastremaining difd; ghet targetshigldrbaviviyg ch

fol I ow deposits thereon s detached and a clean target shield is mounted in its place. After replacement of
the other processing kit components, the chamber is closed for further processing. In this manner,
significant amounts of potentially-contaminating particle deposits are quickly removed from the
chamber without using reactive gases or liquids, and the useful life of the target is limited by the
quantity of target material thereon, and not by contamination of the backing plate with backsputtered
materials.
While the foregoing is directed to prefecred embodiments of the present invention, other and
further embodiments of the invention may be devised without departing from the basic scope thereof,
and the scope thereof is determined by the claims which follow.



1: ‘A target assenbly for a deposition chamber, conprising:
a backl-ng plate for nounting a target in the chanber, the backing plate

~having a exposabl e surface surrounding the target; and a

. target shield is renmovably disposed against the exposable surface of the

- backi ng pl_ate. 2. The targetllassenbly of claim 1, wherein the
target shield is fastened to the backing plate. 3. The target

assenbl y of lﬂ“mwlmmmmthe exposabl e surface is a groove. 4.
The target 3, wherein the target shield has a rectangul ar
cross sectiof. ¢ * - The target assenbly of claim4, wherein the
rectangul ar target shiel d has inner and outer sidewalls that are tapered.
6. The target assenbly of claim |, wherein the target shield has a
. rough surface for inproved adhesion to stray particles. 7. The
target assenbly of claim4, wherein the target shield has a plurality of
fastener- regchiipg:ng hol es therethrough.

1.” A target assembly for a deposition chamber, comprising:
a backing plate for mounting a target in the chamber, the backing plate having a
exposable surface surrounding the target; and ‘
a target shield is removably disposed against the exposable surface of the backing
plate. '

2.  Thetarget assembly of claim 1, wherein the target shield is fastened to the backing

3. The target assembly of claim 1, wherein the exposable surface is a groove.

4. The target assembly of claim 3, wherein the target shield has a rectangular cross
section. o

s. The target assembly of claim 4, wherein the rectangular target shield has inner and
outer sidewalls that are tapered.

6.  Thetarget assembly of claim. 1, wherein the target shield has a rough surface for
improved adliesion to stray particles.

7. The target assembly of claim 4, wherein the target shield has a plurality of fastener-
receiving holes therethrough.



S12-7 8. The target assenbly of claim 7, wherein the target’
shield s fastened to the backing plate by fl athead screws extendi ng
t hrough the fastener-receiving holes and having a head that is flush with

t he outer get shi el d. 9. The target assenbly
of claim 111“““‘1@"?“””' l;ﬂ[;et has tapered edges. 10. The target
assenbly of %l & mt1, "wh&ret n:an i nsul ati menber is di sposed between the
backi ng plate and the target. 11. A target assenbly for a
deposi ti on chanber, conpri sing: a target; an

I nsul ati ve nenber connected to the target; a backing plate
connected to the insulative nenber, the backing plate having an - annul ar
groove surrounding the target; and a target shield nounted in
t he annul ar groove on the backing plate. 12.- The target asserrbly

of claim1l, wheeiNThd@rgbtusaiblypé¥ il 7 Wherdin R tirgd Shitidlis MEtRTRA tG@E b
13. The target assenbly of claim 12 wherein the target shiel d has

rough out erP@&WﬁMMﬁMW%WMﬁW&Wah&MBM
The target @i e difer SrBlcdbitBe tapfielthlld the target shield is nounted to

the backing plate-with flathead screws having an outer surface that is
flush with the outer surface of the target shield.

9. The target assembly of claim 1, wherein the target has tapered edges.

10,  The target assembly of claim 1, wherein an insulative member is disposed between
the backing plate and the target.

11. A target assembly for a deposition chamber, comprising:
a target; '
an insulative member connected to the target;
a backing plate commected to the insulative membe, the backing plate having an -
" annular groove surrounding the target; and
' atargetshiéldzhountedintheanmﬂargrooveonmebacldngplate.

12. Themget assembly of claim 11, wherein the target shield has a rectangular cross
section.

13.  The target assembly of claim 12, wherein the target shield has a rough outer surface
for improved adhesjon to stray particles.

14.  The target assembly of claim 13, wherein the target shield is mounted to the backing
plate with flathead screws having an outer surface that is flush with the outer surface of the target
shield.



S 43 - . 15. The target assenbly of claim 14, wherein the
t ar get has*t—apered—edges——— 16. A target assenbly for a deposition

chanber, c a cicular deposition target having
't aper ed edgﬂ(w umlw Il! I“ an insulative nenber connected to the target;
a backi ng t he insul at ilée menber, the backing plate

havi ng an annul ar groove surroundi ng theldeposity Et-—a-nd-—
a target shield nounted in the annul ar groove o THS S i &S BEENJ.
17. The target assenmbly of claim 16, wherein the tar GePLACEDEl d hds a

rectangul ar cross section. 18. The target assenmbry of~tfai m 16,
wherein the target shield has a rough outer surface for inproved adhesi-on
to stray particles. 19. The target assenbly of claim 16, wherein

the target shield is nounted to the backing plate with flathead screws

hﬁw lng an outerlsurfmwwslﬁdfuﬁmumckmhpmhﬁmug& t he target
shie
16.  Atarget assemblyforadeposiﬁon chamber, comprising:

a circular deposition target having tapered edges; -

an insulative member connected to the target;

abacldngplitecomecmdtotheinéulaﬁvemembet.thebackingplatehavingm

annular groove surrounding the deposition target; and
a target shield mounted in the annular groove on the backing plate.

17.  The target assembly of claim 16, wheremmetatgetshxeldhas a rectangular cross
section.

18. MWgausmblyofchkn 16, wherein the target shield has atoughoutersu;face
for improved adhesion to stray particles.

19. Thbmtgetassemblyofclﬁmliwhereinmemgetshieldismomdmtbzbacldhg _
plate with flathead screws having an outer surface that is flush with the outer surface of the target - -
shield.
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