10

15

20

25

SHI ELDI NG MEMBER OF PROCESSI NG SYSTEM 5 BACKGROUND OF
THE I NVENTI ON Field of Invention [0001] The present
‘i'nvention relates to a shielding nmenber of a
processing systenmy nore specifically, the present
invention is related to an inner shield applicable in
a sputtering chanber of a physical vapor deposition
(PVD) procSsHENDINGNMEMEBER GF PROCESEOG S STENIM ng
the shield. Description of Related Art [0002] Physica
vapor deposition, also known as sputtering, is the
nost established nethod of depositing netal |ayers in

“the fabrication of sem conductor devices. A 15

sputter reactor ' .cal | ed with a
target being suﬁégﬁgggbbhﬁ?h%pb§€&H§$§@§§ chanber

and a heater supporting a wafer to be sputtered in a
F&f’é@?ﬂ“ﬁﬁm"@pposi te to that of the target. The target

i s conposed of metal or netal conpound to be

(30801 t eTlexiprefort imveatiph eclatesind alshielding mieatbet of b Prooesing system;
The sputter reactor chanber nornmally includes a

nfoié epebi MEINEIHREfresdn® in®NAOR i€ reldled it6 AN inhbf Shidld dpdlicable in a
prevent the 20 sputter material from coating. I|nstead,

_ 7 Fial ¢ bi el.di
RRIRE LB 2 pDlical Shiyr AoSHbF BT FREREe system and a
obvi.ate the ut t mat eri al being accunulated on the
Ir}e%sng)ﬁ%ﬁlF%%sjﬂe?{'he chanber to a consi derabl e

t hi ckness and flaked off to contam nate the grow ng

film [0003] The shielding nenber is typically forned

with a netal sheet. The entire 25 surface of the base
Deseription of BalatedpAtto bottom is coated with a |ayer of
coating material. 1 The |layer of the coating nmateri al

[002] f orPleysivabVapor depasition, AldOkaywE @s BRkteIing| is(thd A(I8) established

method of depositing metal layers in the fabrication of semiconductor devices. A
sputter reactor chamber is typically arranged with a target being supported on the
vacuum sealed chamber and a heater supporting a wafer to be sputtered in a position
opposite to that of the target. The target is composed of metal or metal compound to be
sputtered, for example, tantalum or nickel-platinum. The sputter reactor chamber
normally includes a shielding member, for example, an inner shield, to prevent the
sputter material from coating. Instead, the sputter material coats the shielding member,
which can be removed and cleaned or replaced to obviate the sputter material being
accumulated on the inside surface of the chamber to a considerable thickness and flaked
off to contaminate the growing film.

[0003] The shielding member is typically formed with a metal sheet. The entire

surface of the base metal, from top to bottom, is coated with a layer of coating material.
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formed by an arc spraying nethod. The surface of the
arc-sprayed coating layer is very rough to provide
enhanced nechani cal adhesion for the sputter naterial
deposited thereover. 5 [0004] However, it has been
observed that after several deposition cycles, the

| ' he i he shi.el di

SRR TR Sl el R Dol B o) B o
h f f the b tal,. On i

BRI 9 SPEHIINToG) |t 5iack RE O AOFFEY sLgaabing favt is very

the top region of the shielding nenber near the target
1oughh 63 grevige gnbanced jmechenigaleaihssioni for tthe tsputtdremhiegihl deposited
tenperature target |ayer where plasma 10 i s generat ed.
thereevaparti cl es are generated in the chanber due to the
peeling of the <coating material, they nay becone

I POERSRSIe, it Qa$ MhRerd oBWrDE i '
f??ﬂ] [ 0005] elfurt ﬁer : ear chi ng dlilflrt ?%&P%%é}gggg%??%gnéﬁs’ the

SRHBERARPLAN ) RIS, Vo 850 T ey o oo
ot bet 5.the t | d the .
R DB SHBSf 92 A Lot S4Bk it 0 e

on the_ target surface that contains the non-conducting .
Reshnged the spatinganaterial a the top gegien of thgshielding mgmber near the target
substanti al thickness fornmed on base netal, the

is pessibly) dbetovitretiotet praxamifg to thedigh teenpehitare darges laparindiere plasma
I's reduced to increase the occurrence of arcing.

ik @ofkahteds @ndecpdttitledbret fmeriB@VRr MR Nihafbed dié ePtiRPecling of the
defects are often produced, 20 shield performance is

it RED AR5 AREL DR LT i

ION 2 [0007] The present invention is to
provide a shiel ding nenber for a processing

{0005] Further, arching during PVD deposition causes substantial damages to the
target and contaminations on the growing film. Arcing is related to the space between
the target layer and the shielding member, and is caused by the charge buildup on the
target surface that contains the non-conducting contaminants. With a coating material
having a substantial thickness formed on base metal, the spacing between the target and
the shielding member is reduced to increase the occurrence of arcing.

{0006] As a result of the above-mentioned problems, defects are often produced,
shield performance is hampered, chamber maintenance and shield replacement are

increased and yields are reduced.

SUMMARY OF THE INVENTION
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apparatus and a nethod for fabricating the sane,

“wherein the issues of a coating material of the
“shi el di ng menber bei ng peel ed off and contam nati ng

the growing film can be obviated. 5 [0008] The

present invention is to provide a shielding nenber for
800 OC e58é NescAPRALAIHS t f R 3 i
[t hdéﬂsane, V\q%%Sr ein tﬁedfgg?&r @X{c;% %?ﬁ gl;d(ci:)ﬂ[%wg cgﬁg%ﬂeg%mcessmg

ptigated. | I n.accordance to an,enbodi nent of .
B8 B o LRI O ARG st g gy bt P ot coating
an iLnner, shi.el. d appljcable in_a physical vapaor )
TRl iOE iﬂ%gﬁgﬂ%é??}g'l?erf fug neglesheifpnd contapingtipg e graying film
atomor ions of a material emtted froma target of
cembe ghviatedal on a surface of a substrate. The
shi el di ng nenber of the invention includes a netal
[6@08}i ngThs paesents mvaiibnafy @dp@videna BHRAL mekrible for a processing
conprising netal oxide disposed on the surface of the
appatuERhals mddi&d ﬁﬂrﬁ%&ﬁng TR wIRY&ER tl'lec'?]cfc @Ft% dBhrcing can
an arc-spraying nethod, for example. Further, the

j pronoter |ayer has a thickness gradient, 15

b?%@?%%%@ng froma first end of the shielding menber to

cond end of the shi el di.ng per. [0010] . o
[Py i Hy S eprdancedp i ﬁ@h?dWF ﬁgnﬂ?ﬁmﬁ@% Hiventin, the shielding
t hi ckness of the shielding nenber increases from

igelydogan dnper shigldapplieabld inrasphysival wipor Hepositioslagpargtus, for
menber to about 50 mto 800 mat the second end of

“exiaplehfozidepositinge atoar or i2fs fDOMbleriAt enitdd nfiotha target of the material

enbodi ment of the invention, no adhesi on pronoter

onay Slirfdce ofth SERGEE. Wht RhikIdiNE nInARIR 2RO $nhtibl $ncludes a metal
shi el di ng nenber, which is a region of the shielding

S S8 B A Bl g o o
TR M A, SO W —
rr?eh 0e ,dtjorn %xample. Further, the adhesion promoter layer has a thickness gradient,
increasing from a first end of the shielding member to a second end of the shielding
member.

[0010] According to an embodiment of the invention, the thickness of the shielding
member increases from about 0 um at the tip of the first end of the shielding member to
about 50 um to 800 pm at the second end of the shielding member.

[0011] According to an embodiment of the invention, no adhesion promoter layer is
disposed within the plasma zone of the shielding member, which is a region of the
shielding member configured substantially near the target.

[0012] According to an embodiment of the invention, no adhesion promoter layer is

formed within a distance of about 10 cm form a tip of the first end of the shielding
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3 nmenber; nore preferably, no adhesion pronoter |ayer
is formed within a distance of about 6 cmfromthe
tip of the first end of the shielding nmenber. The
adhesion pronoter |ayer formed on a remaining surface
of the base netal of the shielding menber outside the
Sh18 thi kness of ut 50.to

o oS §f62i=fﬁg eéwalotit’iii@ﬁ WS SHElRp  distance of

dhesj ro yer forned_on remaj ni n .
ai’ai“f h‘g efe Hhst grst gnd; ¢fethenshagh @i‘inﬁgmﬁ@h?fer The adhesion
outS|de the plasna zone has a thickness of about 400
pompo 1ager Aooediionga tremainingrvoticreeft thef bashenetaly efittho shiclding
t he adhesi on pronoter |ayer disposed on a renaining

mBethbéeatside thi plabas eontiasla tBickads oS Rk 80 ROSOVRRET
outside the 10 plasma zone has a substantially

5018 3iig%iidﬁgm%bﬁrﬂ%ﬁdiﬁitl PSR oo
R A A
Zr203 or certain nitride mat erials, such as aluninum

s zeae hppothigknascebprd00giman enbodi nent of t he

.invention, the first end of the shielding 15 nenber

[0814jonf IAg:Udixﬂﬁtgrleaﬁl doitvdiaegeds, theiiveatiéd) @hs &URBdn §a6moter layer
the shielding nmenber is configured near a wafer

digho8éd o Qgéﬁilnﬁ'g%ﬁ"aéé"@f thBibakges of HehBichihe J:Etg)er outside the

pronoter |ayer of the present invention I's
P i SRR S
ter, | ayer froni base taI is mti ) )

lﬁﬁf her AcEOrdmgda en sy tbpﬁ@tﬂﬁ oF fiedgyengion, pmatk ﬁg%tpnsﬂfutes the

pronoter |ayer in the region of the shielding nenber

- qdh@%%ﬁ@rrpit@%am inrludss coéain axislstmateyals suditps Alp@lsiYas, Zr0s or

between the target |ayer and the shielding nenber is
derteingnisidd nateriaby sk dshbuminamadsidef ar ci ng.

[0016] According to an embodiment of the invention, the first end of the shielding
member is configured near the target, while the second end of the shielding member is
configured near a wafer layer.

[0017] Since the thickness of the adhesion promoter layer of the present invention is
reduced at a region of the shielding member in close proximity to the target, the
problem of peeling of the adhesion promoter layer from the base metal is mitigated.
Further, by reducing the thickness of the adhesion promoter layer in the region of the
shielding member in close proximity to the target layer, the spacing between the target
layer and the shielding member is increased to reduce the chances of arcing.

[0018}] Hence, in accordance of the present invention, not only the performance of

the shielding member is optimized to increase the processing time and to reduce shield
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[0018] Hence, in accordance of the present invention,
not only the performance of the shielding nenber is
optim zed to increase the processing tinme and to
reduce shield 4 replacenent, defects due to arcing or
sheddi ng of the adhesion pronoter |ayer can be

réfdctet] defectsMe¥Sarbiig of sBédifng Bpﬁﬂ:gﬂdhéﬁor??fiﬂiot&olayer can be

nake the aforenenti oned and ot her objects, features

ogg%%rdée{ﬁ\gﬁgog?g%% ygéldg_he present invention

preferred enbodi nent 5 acconpani ed

ith figures is descrjibed.in detai| below BR EF
(it A e o AEBRANY NS EB9B94 gy ben opjects, features and
perspective view di agram of a shiel di ng nenber
affgasitageat el thecpessentndnvestionecemprshensiie, of préferred embodiment
i nvention, the shielding nenber including a base 10
anenepanicdweith figniredisalesaibled s detajbbelowt er | ayer i s

deposited. [0021] Figure 2 is a schemati c,

cross-section diagram of a processing apparatus for
depositing a | ayer material on a surface of a

bstrate, th | h A& miEH
hi el ding menpnret SESCRIPTRMREIERHE DRAAKSO ©

shi el ding ne ccor 0 one

(O B o SR Ty T e b

detail to the_ enbodi nents of the invention, _exanples
aaﬁfor%ﬂgé% on¢ gmbpdinent gt B inyentige, the shiepling megiber inalysting a base
Whenever possible, the sane reference nunbers are
metalgoven whigh dpcdhesiom prosoterdakr B4 dpposited. of t he dr awi ngs

and the description to refer to the sane or I|ike

[@e210s. PiduicODAH sdRefmeftic, oagsstsectidrodib@arh, ofWEroEésRinki a@Par@tus for
1 is a diagramof a shielding nenber fabricated

dS i e:h% ROl ﬁﬁ?erﬁmdh”ﬁlt? acOfofl D&ubiied! ih@?%ré)-cr&@ing apparatus

ng nmenber 100 of e invention I's,

-irg&?lﬁt?cgg%g s%i?lﬁgig%grﬁbér%l?llic%tgdoz{cgoer%ir}g%o oo glrnbgclﬁ?neinp Ofthe invention.

DESCRIPTION OF EMBODIMENTS

[0022] Reference will now be made in detail to the embodiments of the invention,
examples of which are illustrated in the accompanying drawings. Whenever possible,
the same reference numbers are used in the both Figure 1 and Figure 2 of the drawings
and the description to refer to the same or like parts.

[0023] Referring to Figure 1, wherein Figure 1 is a diagram of a shielding member
fabricated according to one embodiment of the invention. The shielding member 100 of
the invention is, for example, an inner shield formed to cover the inner surface of a
processing apparatus, such as a physical vapor deposition chamber. The shielding

member 100 is, for example, an annular plate that may or may not include a bottom
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processi ng apparatus, such as a physical vapor
deposition chanber. The shielding nenber 100 is, for
exanpl e, an annul ar plate that nmay or nmay not i nclude
a bottom 5 plate. The shiel ding menber 100 i ncl udes
two distinct ends: a first end 100a and a second end

p}:gngﬂg shtlg]c?mﬁa}ﬁeember%altqqt eléﬁ %dﬂﬁggﬁrﬁe& %’1&9 ena 100a and a

as anvi nner

de 0Si ap aratus, the firsy end 100a_i s positioned
oSy ﬂh’lt f@?ﬁ rhﬂ}ea??é?ltth"tt dhe, Sﬁlsldga memper 100§ pepliedeas an inner
second end 100b i's positioned 5 substantially adjacent
shisld, ineg ehysiga evapier elegpsigomepbantus0theofirsthend 100 is positioned
shield of the invention includes a base netal 102,
subsientfallgnadjaceat uoi anturpathkgtr, wiiite U S86ondi ¢HdMIOOLD Y$ igoyitioned
or stainless steel. On the surface of the base netal

shBetant@ly 2dHReMtAD a WAMTOTRE shiddifle thBAbLS] (f(P(frrfﬁg inner shield of the
t her eon. e adhesi on pronoter Iayer 104 i ncl udes but

{ t d t such a o
§5puoh Fbfled 3, BRENAL 3827 FlE Rl sty Pifier TueP S 99.5%
such as alumn ni t e adhesi o ronot e ay
AR I%ua'ﬁiﬁ% Saffieih steeC iop Jhe sifece s e Biserracl 1%211 adhesion
for exanp by a thermal are spraying nethod to
n5PHote éayea 1% i @é@e@ derenre R adhgsion agroelar tayen a0 éngludes but
adhesion for | ayers deposited thereover. The
et bmdted &y cartpin exipematenials, swhgs 4@y Yo 0OaZrAD)6tcd @f caesn nitride
Cel sius, for exanple. [0024] Further, the adhesion

rhaterials,euch &y lumin Hits00SHk Shedibe pﬁﬂﬁnﬂeﬂﬁ}r&' 104G2£d#aRd on the
15 a thickness gradient varying fromthe first end

| .
i Sh I TR AR

BTy B B D e

ng fromthe t|p of the first end 100a of the

ALt AN ERETatyEs S gesaten thagd 000 destesrdCeloing . fOlI grample.
another enbodi nent of the invention, no adhesion

[BPHot e Fusthgrethe adbesion rombter kayer 1§14 disposad dh shebuse nestal 102 has
about 0 to 10 cmfromthe tip of the first end 100a of

- athickness gradient varying from the first end 100a of the shielding member 100 to the

second end 100b of the shielding member 100. For example, thé adhesion promoter
layer 104 may gradually increase from 0 pm thick to about 50 pm to 800 um thick, for

example, from the tip of the first end 100a of the shielding member 100 to the second

end 100b. In another embodiment of the invention, no adhesion promoter layer 104 is

formed within a distance of about 0 to 10 cm from the tip of the first end 100a of the

shielding member, more preferably, within a distance of about 0 to 6 cm from the tip of

the first end 100a of the shielding member 100. Further, the remaining surface of the

base metal of the shielding member 100 is deposited with the adhesion promoter layer

104 of about 50 to 800 um thick, for example. Further, the adhesion promoter layer 104
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shi el di ng nenber, nore preferably, wthin a distance
of about 0 to 6 cmfromthe tip of the first end 100a
of the shielding nmenber 100. Further, the renaining
surface of the base netal of the shielding nmenber 100
is deposited with the adhesi on pronoter |ayer 104 of

oalthelrerhdlning BAcOT (Rl Wdse nic?il FXRHPING - shiedih$ Mombeb $hay have a
adhesi on pronoter layer 104 6 on the renaihing

R Erlent 0 ARG oplth BlbS, b AP FRREnt ofthe
. thi ckness.. In e .ot her di nent . of the :
IR0 e, RS Neeoe RE/RS b Bleta CR s gbiusidh thg gghesion
Is deposited wth the adhesion pronoter |ayer 104 of
prasBeter lager Ihofiabewt 40P g Bycknforeexample0025] Vari ous
experinments have been conducted on a shiel di ng nenber

[0GH5] i caVerdbusaxpaimenghive dea condendd Gna sHBRIFineBéEbricated
menber in the various experinents includes a base

aB®rding tOMIRNifvehtibh e ThO hifBinpUHeRberli ?hé)@aﬁgy%l i;ﬁixﬁeﬁts includes a

formed with an adhesion pronoter [ayer erent

G T ST e

B B BBt BiGRrem, A7 terati o0 BoBPln the shicking

t he adhesi on pronoter |ayer. [0026] Table 1 Arc Spray
dg??é%n PematersleyEdieing foomed omhevoptotnmm of the base

coating 3 0 Top 60nm coating with thickness of 30m 11

netal Tepnd Gaxpemenat ithegproblem dhsledddagsorafechgod e adhesion promoter

60mm coating with thickness of 70m20 2 Top 60mm

lseating with thickness of 150m 17 3

[0026]  Table 1

Arc Spray Coating Specification Pass Fail
Top 60mm with no coating 3 0
Top 60mm coating with thickness of 30um 11 2
‘Top 60mm coating with thickness of 50um 9 4
‘Top 60mm coating with thickness of 70um 20 2
Top 60mm coating with thickness of 150pum 17 3
Top 60mm coating with thickness of 400pm 19

[0027] The aforementioned shielding member is applicable as an inner shield of a
processing apparatus. Figure 2 illustrates a processing apparatus, for example, a
physical vapor deposition (PVD) or a sputtering reactor for forming a layer of material,

for example, a metal layer or metal compound layer or other related materials, on a
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Top 60nm coating with thickness of 400m 19 [0027] The
af orenenti oned shi el ding nenber is applicable as an
inner shield of a 15 processing apparatus. Figure 2
illustrates a processing apparatus, for exanple, a
physi cal vapor deposition (PVD) or a sputtering

f ' .| ' . . | €4- 11
SRR o 1l PTGt lrafls P Refied P Pyt L p R Byieciog
materi.al s n a .7 surface of. a r. The processing
ABREF Pk asinibg o Rherhidimant S el of o ng
menber fabricated according to one enbodi nent of the
[OR&nt i év. showoow FiggresRotls processipgr apparatys20G inbedes| s gacuum
apparatus 200 includes a vacuum chanber 202, which
ahaynble2@; | Wwindr ity bocylindsichlhor tububindpehamndnd Ss ususdlyl made of
made of 5 nmetal and electrically grounded. A target

hétal #hd2éetrivilllyGhodrdees AlRyuepiad Y04, vitH BRed @dwidharliliefrom the

chanber 202, 1s supported on and vacuuned seal ed the

5P IR ch%ﬁﬁ)eg\zbf, is Ifsgﬁ;%%d Rinddrd G fuh OF E%I?eﬁt;tht@ ﬁiel%lggll 202. The

[‘ayer 204a, I C a source for provi

Lal,n,to uttered,qn a. wafer. The .target.|ayer .
TP 0 G SO P DAL o TR St
other- refractory_nmetal. A pedestal el ectrode 206 for
te hsowrttstad o8 avyplr Hisstangst laycr At iugameposed phmetalnfor example,
part of the chanmber 202, upwardly facing the target
thrzfglam orxgher refrantorymastals sA pedeatap aﬁ/eetmcb 200 onsuppbumglrewafer 208
i nclude ports 222 for introducing processing gas, for

igxanfigured antherlgetr gas ofithé ohdrhieer CI02Mapward®? facihy theOtafzet layer

deposition process, the target layer 204a is
JRGATTEhbcBisABCehpRdanG POYVBlaySHIRRLY ithileWhdR 525 RfiCintroducing:

"to the grounded netal chanbér 202 to discharge the

OS8R NE PR .G 561 EASRTS' Boso
B B L S 810 2o B o
tilg Sglro%%ded metal chamber 202 to discharge the processing gas into plasma and to
sputter the metal atoms or ions from the target and to form a metal layer on the wafer

208 surface.

[0029] A shielding member, for example, an inner shield 212 is configured inside

~the chamber 202 to protect the chamber wall 202a from being coated by the sputter

material. The inner shield 212 is, for example, an annular plate formed substantially
conformal to the circumferential surface of the vacuum chamber, extending from the
upper end of the chamber 202 adjacent to the target plate 204 to a lower end of the
chamber 202 adjacent to the pedestal electrode 206, for example.

[0030] The shielding member 212 is fabricated with a base metal 102, as shown in

Figure 1, which made from an aluminum sheet with 99.5% minimum purity or stainless
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the chanber 202 to protect the chanmber wall 202a from
bei ng coated by the sputter material. The inner
shield 212 is, for exanple, an annular plate forned
substantially 20 conformal to the circunferentia
surface of the vacuum chanber, extending fromthe

steeR g6r @Rchplf. DRahs RAIRRS o208 bﬁéﬂ Re@M0d, ‘%mt Jﬁe& gﬁ}moter layer

plate 204 to a | ower end of the chanbér cent

RSl 5B, o P b g
B tﬂﬁsrﬁﬁtéﬁ?lsmcﬁ agg&g% VR iU GoH SR i dsmaterias,

8 steel, for exa | e. Cn the surface of the base netal
sygipas alymigamay gdhesion prompter Jayar 104 i arawpgayed, for example,
t hereon. The adheS| on pronoter |ayer 104 includes but

onghe |sinfadeeaf tho base metdlnl 02xi Hetheniresent irsrentors thashickness of the
Al2C8, Y203, Zr2C8, etc., or certain nitride

adRdseinl rboter Jueh 108 1§lgkmém Mo b firteond hea 3RS | Erﬁfér sh1e1d 212
pronoter |ayer 104 is arc sprayed, for exanple,

allfABent W fh@@&gﬁfela)%eﬁ 9082R5 \593%:1‘?({ ﬁrildo_’zl Zglori} i 1Gnd BRE @512 adjacent to

|nvent|on i ckness heS|on prono

t froma,.fi end of. the
bW eqad 206! 35 o seafiple, e higkedy gof & Sipgrion gameter layer
a second_end 212b of the inner shield 212 adjacent to
104 angyesradually ingreaserfonge 028, to pbputeiampl te, 300nem tiins Kirretips of the
of the adhesion pronoter |ayer 104 may gradually

firsticné 282 dfithericfenstield 202w tHeQedond@end Q2o f theihidashikidR12. In
of the 10 first end 212a of the inner shield 212 to

ahGtBerSRRHAEn @R tho?ddhRsieh I‘Jiﬁ‘otbﬂﬁ?ér 194 '1§fo§’mg&gl thk Eblasma zone 212¢

anot her enbodi nent, no ad esi on pronoter ayer

f S
o s e ek A2 L ARP B AR te ier 130 2125 ?ﬁ%ﬁﬁ% &aasa
12¢c is formed with the adhesion
22,5%%‘4? ped ik i, dfci prgmates vt 30 hiYing Rri@say thigkncss o 2
gradi ent thi ckness. The plasma zone 212c is a region
gtdieng dugless. o Thg phesmezome1212e5is qutsgicaned thel shieldingowember 212

to the target |ayer 204a. For exanple, the plasnma zone
suspantinlly edjecent to the target layer 204a. For example, the plasma zone 212¢ is the

upper 10 cm of the inner shield 212. In another aspect of the invention, the plasma zone
212c is the upper 6 cm of the inner shield 212. In other words, no adhesion promoter
layer 104 is formed within a distance of about 0 cm to about 10 cm, or preferably about
0 cm to about 6 cm, from the tip of the first end 212a of the inner shield 212. In one
embodiment of the invention, the thickness of the adhesion promoter layer 104 outside
the plasma zone 212¢ is within the range of about 50 pm to about 800 um. In another
embodiment, the thickness of the adhesion promoter layer 104 outside the plasma zone
212c¢ is about 400 uﬁ. In yet another embodiment, the adhesion promoter layer 104

gradually increases in thickness within the plasma zone 212¢ from the tip of the first
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upper 10 cm of the inner shield 212. In another aspect
of the invention, the plasma zone 212c is the upper 6
cmof the inner shield 212. In other words, no
adhesi on pronoter layer 104 is formed within a

di stance of about O cmto about 10 cm or preferably

2t oEO QR B § LBl s,

f the.inyention, the thickness of the, adhesion L
fﬁ’f BHTRLY ﬁ\"swe#(? m%oogﬂosw&e&?hgn BreaismRiniag surfacscofj the shielding
within the range of about 50 mto about 800 gm In
mmbqﬁéﬂ%emwddgwemmazw 21Rcckness of the adhesion

pronoter |ayer 104 outside the plasnma zone 212c is
[a03]t 4DAe o ilsrclyset praxiaiitieto thehggetmanpdr, 204ae thrRodbstion promoter
pronoter |ayer 104 gradually increases in thickness

%@e& hiogh af iR NhRSIBorkOPE22HA8s bﬁgolrtzéhe%% nf B ddsé Metal 102,

end 212a ‘of the shiel ding nmenhber , and mal ntal ns

SR A AR UAATTD o A B n o
' ' 212
Shob T SOhS 8 R SRS B B ARGl

| ayer 204a, the adhesion pronoter 5 |layer 104 at the ,
eppinn bebfeentho adhesipnremoise layentd4 and thhwuddrhying bave metal 102,
base netal 102, «creating particles that nmay becone
whicloispespatieldly iprtvalenhet theasifengeaf ilenhighrtempeanme tarpett layer 204a.
may be responsible for the sheddi ng phenonenon is due

Sifce] Bevottlihg 6 @ietiradent MOERTRIN, 1RXARRBESDT IS YBRBioh BRomoter layer
adhesi on pronoter |ayer 104 and the underlying base

' 1@@ta@|the1gl%ﬁ1ing%h{§h21ﬁ: RSRGReA! g ]ﬂ‘Pﬁl\éﬁl Sggfgam%goqgéﬁ@gg of the

near th h tenperature target” [ayer

din 0. { he ent .i nvention,. the thickness o
PRERROBT VG B ROPL e Do ety 1R P Ggnel Further,
212c.is reduced, the problem of sheddi ng or peeling of
TS il Grihp Pparhbetyagcihe factlaywn AHe addes mseashicld 212,
102 is greatly mtigated. Further, arcing is related

which pan bp axispgratedt yethe thivknesarogahe hdlyasion2frémotardaydrel 04 being
i nner shield 212,

coated on the inner shield 212. Hence, by reducing the thickness of the adhesion
promoter layer 104 in the plasma zone 212c, the spacing between the target layer 204a
and the inner shield 212 is expanded to minimize the occurrence of arcing.

[0032] Moreover, the shielding member of the present invention can be easily
maintained to extend the number of processing cycles between replacements. The
shielding member may be cleaned by an immersion of the shielding member in an
upright position into a cleaning solution, for example, a potassium hydroxide (KOH)

solution, exposing the plasma zone of the shielding member, followed by dipping the

plasma zone segment of the shielding member quickly into the cleaning solution.

10




whi ch can be exasperated by the thickness of the
adhesi on pronoter |ayer 104 being 15 coated on the
inner shield 212. Hence, by reducing the thickness of
the adhesion pronoter |ayer 104 in the plasma zone
212c, the spacing between the target |ayer 204a and

800 oy kel BB O MLy e o
t t b |
R B, SRR R 8 B o e it

bet ween replacenents The 20 shiel di ng nmenber nay be
renlacsmisat. fleterts dvarir aicing oF peshiag<afi the @ l%nwerowrnlamr can be
upright position into a cleaning solution, for

obxiated|te improyethesgeldsn hydr oxi de (KOH)  sol uti on,

exposi ng the plasma zone of the shielding nenber,

[0@34] oweThey pets@iei igrchtién PAsA RN Z ARGloS&D NEYdlve Ofn t e preferred
shi el di ng nenber quickly into the cleaning solution.

ehfbobAZR, bEERGRA hlhﬁteﬁCtS AhSRNGPis 0%‘;}‘??3{3?%2@%@8? ip the the art that

I nvention, not only the perfornance

resultl er .progces

%@%&dl %% ?ﬁﬁsﬁigg}r%lon? 8};’@’ é%c},ﬁwlﬁg)éxf ggqagt ing o gthe spirit and
sgéacé c&%@n’? ra{eg%letlt%g H%];l h d he I@ggggy%r ort?%ﬁ;rgg%n?ﬁgnt?on should be

resent invention has been disclosed above in the

flaedhy tg followiogickms.s, but is not limted to those.

It is known to persons skilled in the art that sone
nodi fi cati ons and i nnovati ons nay be nmade w t hout

departing fromthe spirit and scope of the present

i nvention. Therefore, the scope of the present.

i nvention should be defined by the follow ng clains.

it WHAT IS CLAIMED I'S: 1. A nethod of fabricating a
shi el di ng nenber of a processing system for

11
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depositing atons or ions of a material emtted froma
target of the material on a surface of a substrate,
wherei n the shiel ding nenber conprises a first end and
a second end, the 5 method conprising: providing a
nmetal sheet as a base of the shielding nenber; on the

[ &..Sprayi ng an adhesi on pronoter |ayer
ﬁ@%?tgfgﬁghvg%ﬁ§§s gradient varying fromthe first
end to the second end of the shielding nmenber. 2. The
met Hod® grethpdiioh febrigptiaeer shielding arerebe of at precessingssystem for
pronoter |ayer 10 increases fromabout O mat a tip
dspositing fatlonas ordnok ¢fte mbieribl Soitted flonBo Girgat af theheatesd oardsurface
end of the shielding nenber. 3. The nethod of claim1l,
ofhwesubtrate) vhedie tHehieliAg Rieaibel SMBPrides a fiost ¥R add & Béddnad end, the
pl asma zone, which is a region of the shielding nenber
RORbI estheiGkigpbst antial |y near the target. 15 4. The
met hod of claim 3, wherein the plasma zone extends

for gdp_oof t:he firs e tq.ahkout 10 cmfromthe

t £ p BfvidinB oheitBeds o § boseilu b mdibeinr 5 The

nmet hod_ of cl.aim 3, wherein the plasnma zone extends .

f or APahE mete)ssheste arg segymg 48 adhesignprompterpaysrdivingea thickness
é%g of the first end of the shielding nenber. 6. The

oy agfing frainrthe firsiked to the s¢nond dikef tha shielding eembery er
formed on the 20 netal sheet of the shielding nmenber

out €. d€hd hettpldasiidaino hewhsreitb @ hickikssof theSsthesion tphobiter layer
7. The nethod of claim 3, wherein the adhesion

iBEre | 5 Gfond BV&L Of RRY, gg ozflﬂ?e PRkl o6&k %@2&8020%111 at the

shi el di ng nenber out si he plasna zone is

mthick. .8 The.nethod of claim1, wherein the
Sga‘ﬁl{eﬁs‘?ngr?fg?eo%ﬁ?@flg Lis fabricated with 12

3. The method of claim 1, wherein no adhesion promoter layer is formed within a

plasma zone, which is a region of the shielding member configured substantially near

the target.

4. The method of claim 3, wherein the plasma zone extends form a tip of the first
end to about 10 cm from the tip of the first end of the shielding member.

5. The method of claim 3, wherein the plasma zone extends form a tip of the first
end to about 6 cm from the tip of the first end of the shielding member.

6. The method of claim 3, wherein the adhesion promoter layer formed on the
metal sheet of the shielding member outside the plasma zone is about 50 pm to 800 um
thick.

7. The method of claim 3, wherein the adhesion promoter layer formed on the
metal sheet of the shielding member outside the plasma zone is about 400 um thick.

8. The method of claim 1, wherein the adhesion promoter layer is fabricated with

12
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a material conprising A1203, Y203, Zr203 or al um num
nitride. 9. The nethod of claim1, wherein the
shi el ding nenber is an inner shield of a deposition
apparatus. 10. A shielding nenber of a processing
system for depositing atons or ions of a 5 materia

emt d froma t.of, t terial a surface of
W@P@Slnﬁﬁiﬁ’%{égﬁz?ﬁgm(&ﬂ E‘Fu(?i“ﬂ'éml% & conprises a

flrst end and _a _second end, the _shiel di ng nenber

conPr i Ehgethad of clam de mhierrin fhe shigidiag ngmben ds %Wraeaﬁlﬁald of a

menber; an adhesion pronoter |ayer arc-sprayed on the
depasition appamaisn t he adhesi on 10 pronmoter |ayer has a

t hi ckness gradient varying fromthe first end to the
secofd Aeshitldihg nichtbes bf & beiceginEalem fol Hepobitings Atoadsdirfigns of a
menber of claim 10, wherein a thickness of the

Urfied FEALLLar %e@ %'f@l?esﬁétefrfapml%%oé)ofrh fsﬁbs@ﬂﬁt@twlérem the
tip of the first end to about 50 mto 800 pmthick at

bR bt 8, Bthyead A5 APEOF4 608 . Bing member

pr om)ter | ayer is disposed within a plasma zone,

RRPEHEs a regi on of the shiel ding menber configured
substantially near the target. 13. The shielding

me b aretal fewving anat@se of e shigldingmembenn zone ext ends

froma tip of the first end to about 10 cmfromthe

t i pawfadhbstori ipr@tiotendayer drbepmlyed| i tig medbewhered® thel.adhesion
The shiel di ng nmenber of claim 10, wherein the plasma

pESNGeLENER of thRhéss dridlefvatyifg FlohSthe 9126t dnd t8lidItechnd end of
cmfromthe tip of the first 'end of the shielding

pe shi el ding nenber of claim 12, wherein
tﬁ%@&gﬁgm on-léprormter | ayer disposed on the netal of

the},f hlfhed Ishq mn%nrtl)l%rrnbgrmo C?&I t[](? »%&31?{&3 hlclgne!sg o%qge shielding

member increases from about O pm thick at-a tjp of the first end to about 50 um to 800
pm thick at the second end of the shielding member.

12. The shielding member of claim 10, wherein no adhesion promoter layer is
disposed within a plasma zone, which is a region of the shielding member configured
substantially near the target.

13. The shielding member of claim 10, wherein the plasma zone extends from a
tip of the first end to about 10 cm from the tip of the first end of the shielding member.

14. The shielding member of claim 10, wherein the plasma zone extends from a.
tip of the first end to about 6 cm from the tip of the first end of the shielding member.

15. The shielding member of claim 12, wherein the adhesion promoter layer

disposed on the metal of the shielding member outside the plasma zone is about 50 pm

to 800 pm thick.
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10

to 800 mthick. 13 16. The shiel ding nmenber of claim
12, wherein the adhesion pronoter |ayer disposed on
the netal of the shielding nenber outside the plasm
zone is about 400 m thick. 17. The shiel di ng nmenber
of clain112 wherei n the adhesion pronoter |ayer 5

di s de the pla zone has a constant

thi anebs Shisldine, megHiee oa gmnEnbuRTSR BFdhedgn promoter layer
mhereln t he adhesion pronoter |ayer disposed outside
distoserd orsthe manlefitlxsshiel dingdianiter bhisiderbs lash® zorkhie about 400 um
shi el di ng nenber of claim 10, wherein a nmateri al
tiRRstituting the adhesion pronoter |ayer conprises

A1203, Y203, Zr2Q3 or alum numnitride. 10 20. The

shi gqkdi fge RERGT ﬁfelrﬁnlef’“o?h:}a(fp Y\feﬁﬁérgm {l‘)% astﬁlliesgl)lgipgcgnoter layer

menber is an In shi e physi ca

at | di mber of
STBRR| 250 ARt e Rt aforrEREiRAFRI oa wi  h

mat erial conprising alumnumw th 99. 5% m ni num

~ pur il8y. The shielding member of claim 12, wherein the adhesion promoter layer

disposed outside the plasma zone has a gradient thickness.

19. The shielding member of claim 10, wherein a material constituting the
adhesion promoter layer comprises ALOs, Y203, Zr,O; or aluminum nitride.

20. The shielding member of claim 10, wherein the shielding member is an inner
shield of a physical vapor deposition apparatus.

21. The shielding member of claim 10, wherein the metal is constituted with a

niaterial comprising aluminum with 99.5% minimum purity.
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