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DESCRI PTI ON  SPUTTERI NG TARGET, SPUTTERI NG TARGET
BACKI NG PLATE ASSEMBLY AND FI LM DEPCSI TI ON SYSTEM 5
TECHNI CAL FI ELD The present invention relates to a
sputtering target, a sputtering target-backing plate

assenmbly and a deposit capabl e of providing
an 10 i nexpensive spu E?If')ée](r:ﬁ%?@je&/l ce by allow ng for

t he power supply design of a sputtering device as a
result of inhibiting changes in the voltage or current

aused by the _consunption_ of tar et duri
SPRLERINGIARBEIKGRAUNEE ARG TARG R TRAGKING BAATE ASBEMBLY
sputtering or é‘rﬁ\?h power sputtering for formng a
uni form film Rl DRPOSHFIQN STV hole with a
| arge aspect ratio pursuant to the mniaturization of
wiring rules is becom ng mai nstream Normally, since
the circuit inpedance will change pursuant to the

target consunption i TESHNIDALU PIELDTRI Nt enance 20 of a
uniformfilmthickness distribution and deposition

rate throughout the entire |ifespan of the target is
sought by controlling the electrical energy to be

%t ag esrenwe rf{fe?\ﬂgh esf'él’at%ﬂot tb t ge sg)%ltt]:ercﬁg Uttér%r 't nga a%ﬂutterlng

tering nce ¢

he C rrent vol e thr hout the I|if n of

targettqﬁﬂgkwgr té %%S@”ilﬂg 4%#@9%@03 e Pitiing or
_ ext_remsl | arge capacity is reqwred there, 25 i
inexpeitsiin aRvEarinchdevien ydaéiaﬁf ¢ fa5ihe PewersBRIY fasibaea Sputtering

extrenely costly. Conventionally, for instance, Patent
deviceDasuareiesult efnthhieitiegcheogesentthe valtageser icheepbiaasigsd by the

of processing the surface shape of the target in order
consuhptiompfdsget during sputtering.

BACKGROUND ART

In recent years, self sputtering or high power sputtering for forming a uniform
film on a via hole or a contact hole with a large aspect ratio pursuant to the
miniaturization of wiring rules is becoming mainstream. Normally, since the circuit
impedance will change pursuant to the target consumption in sputtering, maintenance
of a uniform film thickness distribution and deposition rate throughout the entire
lifespan of the target is sought by controlling the electrical energy to be constant.

Nevertheless, with the self sputtering and high power sputtering performed
today, since changes in the current and voltage throughout the lifespan of the target
are significant and a power source with an extremely large capacity is required, there
is a problem in that the deposition system would become extremely costly.

Conventionally, for instance, Patent Document 1 and Patent Document 2
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the filmthickness distribution or reduce particles.

Nevert hel ess, very fewreports refer to the fact that
changes in the current and voltage of the sputtering
devi ce can be controlled with the surface area of the

descrpRftiodss fofiruy ik PB?%% $heBC orah et I bRBir to improve

. . quant i e surf [ Pat ent Documnent 1]
the finydFisiess sishtiiop A coditnPeiBiestar  on No Soz- 37369
[ Patent Docunent 21 Japanese Patent Laid-Qp
PN eless. NBTY T200Pansoier tthe fs@@sb@rmesnnehe current and
I NVENTI ON Thus, an object of the present invention is
voltagewfghespdliedng pevicerdangbe apigleol|echwith e serfang area of the target.
target-backi ng plate assenbly, and a deposition system
In additign, diie ryrrent btaus kSthap thdreris mo repogaehatirafesptot therinfigence on
target - backi ng plate assenbly enabling the use of an

the qUaMGERRBSUYRCce S84 | - capaci ty power supply unit by
inhibiting the electrical fluctuation in a sputtering

circuit throughout the entire lifespan of the target
by self sputtering or high power sputtering. In order

PatelB@sfh %teklfﬁ%%a%%é PRl Lal- @?’te‘eﬁt}'@%‘“%ﬁ N ZSIgts
Patedcinert Jrpeshos afi boart Op 'é’f%*ﬁ@ & O\r?@ﬁéaﬂﬁﬂﬁzt

it is pOSSI ble to mnimze the inpedance change of a
cathode circuit by adequately enlarging the surface
area of a target. Meanwhile, it has al so been

di scover ed thaE)ES@ieongRzﬁ@é’rfElﬁE IDVEMNBEQNIr f ace area
will cause the uniformty of the sputtered filmto
change, and the uniformty will 25 becone inferior if
the surface area i s excessively enlarged. Further,

unpess, depesjett @ﬂtf@ﬁﬁhsfeln@%ewﬂ@hqsttbq:r@pwbt@fslpﬂﬂeﬁ@g\@zﬁrget a

is relativel y 2 high, heat stress wll
sputte?iglggtg{ge{t?a%ﬂtn%%lé@eamy,%rﬁpétdéﬂ&%lt%dsﬁ%eentut)'!@ymg such a
sputtering target and sputtering target-backing plate assembly enabling the use of an
inexpensive, small-capacity power supply unit by inhibiting the electrical fluctuation in
a sputtering circuit throughout the entire lifespan of the target by self sputtering or high
power sputtering.

In order to achieve the foregoing object, after intense study regarding the
influence of change in shape of a planar target on the change of electrical circuit
characteristics, the present inventors discovered that it is possible to minimize the
impedance change of a cathode circuit by adequately enlarging the surface area of a
target. Meanwhile, it has also been discovered that the enlargement of the surface
area will cause the uniformity of the sputtered film to change, and the uniformity will

become inferior if the surface area is excessively enlarged.

Further, under deposition conditions where the sputtering power is relatively
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deform in addition to causing abnormal uniformty and
generation of shields and arcing. Nevertheless, it
has been di scovered that these drawbacks can be
overcone by thickening the backing plate (BP)

high, ﬁ%ﬁt%@é@?%l@getc%?\cgﬂfﬂgft%\ﬁeorpﬂetdo‘?\%ﬁvgg ﬁﬂ:}'ﬁda’&@?élﬁ% the target to

esent 1 nvention provi

ceron O SEBPA b %vw@ﬂab!{}“obﬁ%éa%@rﬁi%%ﬁdpﬁ%%%ﬂg@ s v
i SRR LA, 55 8, S o i, o e

2) A planar sputtering target on which an erosion
overceipethyshickading thebaskisg piate GB:F)ﬁbwkn@% af efcongave portions.
conpri sing one or nore concave portions on the target
s iBdsmcieon fregatoove, dmel prdsent imieatien gre@ddedier eof exceeds
100% but is less than 125% of the surface area when
1)t e pi@igesputerimgstamgst b Weichl @t jerdiof heortipuitdrelr angon-erosion
target according to paragraph 2) above, wherein the

portioR ARE Bffhed? AhH itRS §uﬁ9ééfa¢eé>fhetré@f &8s 190% B@as 'I@s%' tﬂan 125%
are one or nore annular concave 15 portions; 4)

of the%P.lH‘%E& 'r%?gg'\%h‘%ﬁé t%‘émLeér%%H’iﬁ%é‘Efa%%P 2) or

€ cohcave portions are
2) qtljr{p&n?/pq_}geglrg%e{ Séjtggaﬁglsﬁlalcgg%ﬁ ?eg%l)\?l reqoiflfg@ta%'?j | hSnon-erosion
pomoaf?;sgswsw el AR o I e

~ having a V-shaped, circular or rectangular cros
regiors ettd Bie seifage aiea dherapf GTXCRefs ik /o t gétie%ﬁwth/aﬂ dR5%n of the
erosi on portion and a non-erosion portion are forned
surfacenatea vilesrkihedapdeadtie assureedito beHat;sput t eri ng
target - backi ng plate assenbly conprises one or nore

3) coTayputpsirg ngetodccardiagdotpasayiaphe? r @igiven whichein2he concave
surface area thereof exceeds 100% but is | ess than

porﬂoﬂr@ﬁ‘%"rﬁédtcﬂ? tﬁé‘rtfa?(_?"]& atiggcemigdiont B bARISE nMdrea88MINBE concave
be flat, and e plate thickness of the backing

portloﬂé;at e at a

4) The sputtering target according to paragraph 2) or paragraph 3) above,
wherein the concave portions are formed on a target surface region where erosion is
relatively moderats;

5) The sputtering target according to any one of paragraphs 2) to 4) above,
wherein the shape of the concave portions is a groove having a V-shaped, circular or
rectangular cross section;

6) An assembly of a planar target on which an erosion portion and a non-erosion
portion are formed and a backing plate, wherein the sputtering target-backing plate
assembly comprises one or more concave portions on a target surface region, the
surface area thereof exceeds 100% but is less than 125% of the surface area when

the target is assumed to be flat, and the plate thickness of the backing plate at a
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3 position corresponding to the concave portions of
the target surface is thicker than the other

portions; 7) The sputtering target-backing plate
assenbly according to paragraph 6) above, wherein the

positiGrPE5ALEp AR r‘i%%efc%rn'&‘ég? gBrﬂo'h% HWHd Eﬁ??&o‘é@&éﬁ%g& than the

re on annul ar concave

ring target-backing plate assenbly according to
Otheng'ﬁié’bgaph 6) or paragraph 7) above, wherein the

cave portions are forrre on at et surfac
7 roiornienis ebtadieckdia Baie aSighl cercarainds o maagranh 6
sputterl ng target-backing plate asserrbly according to
aboveawhesad Hhe cmaﬁgwwgr@ﬁdm the tabertcsuriaser isigion A one or
shape of the concave portions is a groove having a
more ghshlapedncavierpartians.or rect angul ar cross section; 10) A
deposition system enpl oyi ng the sputtering target

8) actw dpofleting angebbeckihy mateagsaphisly Bocbadiby tebmaregraph 6) or
and 11) A deposition system enploying the sputtering

paragFaﬂﬂﬂﬂ 2P0k MBcRliRitBe aRwRARS YorildhRERO TG bR #M¥rg@hQurface
of paragraphs 6) to 9) above. The present invention

regioﬂwﬁégasel%s %rrb%'hv?fyfrﬁ%er%{e being able to mnimze the

ance ange of “a cathode circuit by adequately

ar
“trb gw%te&nﬁafaa*ééﬁﬁ?ec@ﬁge?mﬁf o bR s TR ey one of
rmty. of t uttered filmto ch
paragaﬁ& RRaA) fagpw,t%‘/hwqm Bes ﬁ@e.q#ftgﬁ.c&m@vet 61 Is a groove
surface area is excessively enlarged, an appropriate
having ar¥-gbareg, é‘émpgi”@é(ﬁ@l@ﬁ@lwaﬂ'ﬁ@sspﬁe%@m i nvention is
able to optimally adjust such surface area. Further,
10) uniidepdeiposisysiem eormddyingtise whuiterindhtargplaceariing tpoam/r one of
is relatively high, heat stress will be concentrated
paragmapHshe) to@)edoeepand i ons and cause the target to
1) A deposition system employing the sputtering target-backing plate assembly
according to any one of paragraphs 6) to 9) above.

The present invention vields a superior effect of being able to minimize the
impedance change of a cathode circuit by adequately enlarging the surface area of a
target.

Meanwhile, since the enlargement of the surface area will cause the
uniformity of the sputtered film to change, and the uniformity will become inferior if the
surface area is excessively enlarged, an appropriate surface area is required. The
present invention is able to optimally adjust such surface area.

Further, under deposition conditions where the sputtering power is relatively
high, heat stress will be concentrated on the concave portions and cause the target to

deform, in addition to causing abnormal uniformity and generation of shields and

arcing. Nevertheless, these drawbacks can be overcome by thickening the plate
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25 deform in addition to causing abnormal uniformty
and generation of shields and arcing. Nevert hel ess,
t hese drawbacks can be overconme by thickening the
plate 4 thickness of the backing plate (BP) of the
thickn€&d bﬁ&ﬁ@wﬁygm@ﬁ%ﬂmﬂéo@ésﬁmi%j abBeive BBHEMs of the
DESCRI PTI ON HE WNGS 5 Fig. 1 and B are
target CT 0SS sections explaining the shape of the grooved
target of the present invention; wherein Fig. 1Ais a
cross section diagramof a target with a V-shaped
groove, and Fig. 1 Bis a cross section diagram of the
assenbl y of e wth a
varied thi %&?D%E@BEBE ﬁ?‘%@&f@h OUT THE
| NVENTI ON General | y speaki ng, the basic nethod of
sputtering includes the steps of introducing Ar gas
into the sputtering device, applying voltage between
t g .tlah god Biace croshSections ¢xrlaining theshiapdiohthea greoved target of
ionized Ar ions with the target, and arranging the
the présergahveritmrmatiesrenl Figl. dét Bda leyodsheectionl disgem tod o rget with a
the target. A self sputtering nethod is known as the

V-shapéd ?ﬁiovépéh@ & % NE e Heds sEbiicen arighamepid Qﬁééﬁﬂ)i?"ﬁf Hs1d target
utilizes the enonenon where the sputtered particles

and aBé@klhg?)'lat?tﬁ%th §VaribAnibReged particles are used to

sputt e target once again. In other words, wth
the self sputtering nethod, atons sputtered fromthe
target are ionized in addition 20 to the Ar ions, and

of el S5EAQUORE o EATRY RGBT el hiewfial, <°5re'

yielded in that it is possible to inprove the plasm
dé%%’aewﬂy SREAKNG. tthe Q?piﬁ reethad efasruttaling mﬁsbm@ethq gteps of
linearity of the sputtered particles.
introducing Ar gas into the sputtering device, applying voltage between the target and

substrate (wafer), colliding the ionized Ar ions with the target, and arranging the target
material ejected by the collision to face the target.

A self sputtering method is known as the latest sputtering method. This self
sputtering method utilizes the phenomenon where the sputtered particles are ionized,
and the ionized particles are used to sputter the target once again. In other words,
with the self spuitering method, atoms sputtered from the target are ionized in addition
to the Ar ions, and these ions are used to perform sputtering.

As a resuit of employing this self sputtering method, effects are yielded in that
it is possible to improve the plasma density, improve the sputtering rate, and improve
the linearity of the sputtered particles.

In sputtering devices of recent years, normally, when sputiering is performed
to the target while maintaining a constant power of several ten kwh, the voltage and

current will change in accordance with such sputtering.
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In sputtering devices of recent years, normally, when
sputtering is perforned 25 to the target while

mai nt ai ni ng a constant power of several ten kwh, the
voltage and current will change in accordance with

S WYith sedpidcetd Deitade, W ishhdspast tot pﬂoVi@!'etélg@wei‘ toli®e capable of
necessary to provide a power source capabl e of

suppoﬁH@QWdEt%%gZ%Wa?{deaS? s%k)@%%Lﬁidri@“ﬁﬁﬁlcehﬁﬁgﬁ%sxgbﬂw 500V or

certain c rom 500V or higher throughout t

: l e f VA ET o VI Y :
nigher, BEolL i L8185 2R dhe 86" T RUFler SURPL i apb bevice
Lﬁ be Pssd in sputtering is nornmally a planar target
CannoLpPe NCH'SCI&t surface, it is considered that a vol tage
change occurs because irregularities will arise on
t HEthodpg &tatapt fabe usedinsPEHeda isciiaiaty a ganatagget with a flat
result of intense study regarding the causa
surfacasi dx tensidereddhaka voltage chpnagoagUISEIReALSE Ivegwalitesywill arise
pursuant to the target consunption and the shape of
on thei targe sLeace aeshd targetchramede.on such tar get
consunption, it has been discovered that the change
in the target surface area is related to the change of
voltage. To express 5 this qualitatively, it has been
di scovered that smaller the change of surface area,
smal |l er the change of voltage. Neverthel ess, there are
various characteristics of irregularities formed on
the target by the magnet, and, since the shape
changes throughout the lifespan of the target, it is
difficult to conprehend the qualitative relationship.
Thus, upon preparing 10 a target having a surface
shape assunming a certain degree of sputtered
irregularities and exam ning the relationship not
with the absol ute value of the voltage, but by
focusing on the anobunt of voltage change, it has been
di scovered that a target having a shape where the
surface area thereof is less than 125% with a pl anar
target as the
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reference shows a small voltage change.

Si mul taneously, it has al so been 15 di scovered that
the nore the target surface area is enlarged, the
change of uniformty throughout the |ifespan of the

gﬁtre‘%glof' ;ﬂfern%@S?tg gr]'egéﬁﬁﬁ WRL dSushit 4 %‘ﬁﬁ:é’(ﬁﬁpbetween the

dlscovere that a putt ring targe

chang g pRvdrel “?*ﬁ%f%@#@%@@é%ﬁg T A

125% of the surface ea en the target is fla

’rregu'?%t‘é%%?%ﬁ‘% PEDHN )t%qvt‘%\ﬁé’“éu P gi]atsatgeée"bﬂﬁﬁa‘éered that
and the change of uniformty could al so be kept

the changeimthe temeirarieselasezis refiteddotheseangeal walingse To express
increased by formng irregularities on the target

this qualitétivedy, it hasdogen ciscovaias didtesmaiiar thet chdnga efl sudfage area,
specific target material and, as shown in the

smalleExtenphasgelebesiidygd | ater, is common to all target
materials regardl ess of 25 the type of material.

ANeuraB|dsketrdiaree Vbriblis @BHtRtAdtRS o‘?ﬁrré@ﬂéﬁﬂé@fd‘rﬁfé@ on the
such irregularities on the 6 target will rdly

target %&ftﬁ%t mtaBﬁet?,:an é%‘ﬁ?c“ehﬁteggn%é% chasgd ﬁﬁe@@ﬁht%écﬂgﬁeﬁ’gof the

t he uni f or IS shma

target, f 5EFcHted P@f*ﬁ%@@ﬁ@f*ﬂ%@%@&t@w"%ﬁﬂ%@w ﬁ'b “@ﬁgﬂ preparing
R Ty R T ST
one or nore annul ar grooves havi ngf a V-sha

and examiingthe refadiepapigunal Withdbs alesdl mtenvafue\ﬁérmevel&aee but by

it goes without saying that the present invention '
focusing oo theaswing b veltagethange, Hdras\basnagiech\gred el aatadget having
annul ar irregularities. Further, when performng a

a shapeeWhtretHeysifgle desehedof poles thautiRel4 withsuphkinastarget as the
ioni zed sputtering that has becone nainstreamin

referef&F esHowe &l SsmBRaloifdgee ThahgdsedSinkitahBeusI9atit Hid Riso been

sputtering will be concentrated on the irregularities;
discovBrsd i kA8 hbrk i8e target surface area is enlarged, the change of uniformity
throughout the lifespan of the target will increase.

In other words, it has been discovered that a planar sputtering target having
an erosion portion and a non-erosion, and where the surface area thereof exceeds
100% but is less than 125% of the surface area when the target is flat (assumed to be
flat) shows a small voltage change, and the change of uniformity could aiso be kept
within a tolerable level.

The surface area can be increased by forming irregularities on the target
surface. In addition, this effect is not limited to a specific target material and, as
shown in the Examples described later, is common to all target materials regardless of

the type of material.

Although the shape of irregularities or where to form such irreguiarities on the
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concave portions, and cause the target to deform in
addition to causing abnormal wuniformty and
generation of arcing on shields, and the generation of
plasma will stop in extrene cases. 15 In order to

target Wi \g(?l ﬁ%@ye g@%ﬁf ﬁfgé gﬂtg@% ﬁ%‘%l”bg?#gﬁ%%ﬁ?wngb%% 1580\9%§8r1that the
cnanes LSRR BBl 5, Rech PR DimelEheE Bty gere the

priority to reduction of the stress concentration
erosiopigdeldtivglytpedergifape, through a trial and error
process to resolve these problens by changing the 20
s Hdpeecoer, tfem e kersgepliva of casts aforméngimoyes vier @achining, itis
that it is possible to considerably inhibit
desirabdd dnatethicoshdmpe sf irpegulstitiesk Bnong drhmobmakinor gravees having a
thi ckness at the portion where stress is

V-shaF@GC@Wa@*cﬁ@ec@ﬁ@u@@@@@séd@:ohe Nuvekipargs] & gbes without saying
imted to only the concave portions, and it has

that t?ﬁﬁﬁ erl.ftnFP!WBnﬂ(f)W g%éd cHh e oagll?ﬁ)v@grcﬁhgf fre&h \L8hdWed grooves and

ckening a s 25 area including t

tions Th| s is considered to be because the
amu%ﬁ@%@éﬁ%rﬁ%stress di stribution becane gradual. 7

ert hel ess, nce ther i,ous, erosion s
Aty TeR ResHig Al lehi BYS ATk AR such as
th| cken the BP in an area . that is too broad includin g
ionizedhgpuitsnivg\iBap S8 inereMeeRFNSISHM i Eeqelit years. teak siesS caused
w || decrease, and this is not referable since in
by thebeatadutingasiatering wil fb@scmeatratew@om theyisreoniaritiegeparticularly the
shortened. 5 [Exanpl es] Exanpl es and Conparative
concdweapptions,0find aupe dse nargen e ridfom,aineaddition déx mlaasmgdabnormal
I ncidentally, these exanples are nerely illustrative,

unlforﬂﬂf‘}/ ANEgOM@SEOH of BRIBNDhBiSIBEG! dnd thengevautibe of pRiskedwill stop
thereby. In other words, the present 1 nvention shall

in ext}eﬂﬁégg g4 he various modes and nodi fications cover ed by
e tec nical spirit of

fn order to overcome these problems, although measures were taken to
increase the strength of the backing plate and reduce the heat stress by changing the
material, these measures were not very effective.

Thus, giving priority to reduction of the stress concentration caused by the
shape, through a trial and error process to resolve these problems by changing the
shape of the backing plate, it has been discovered that it is possible to considerably
inhibit deformation by simply thickening the backing plate thickness at the portion
where stress is concentrated.

The portion to be thickened is not limited to only the concave portions, and it
has become known that it would be more effective by thickening a slightly broader
area including the concave portions.  This is considered to be because the change in

stress distribution became gradual.
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10 this invention. (Exanples 4 to 7, 11 to 14 and 18
to 21) Fig 1. A shows the cross section shape of the
target of the Exanples. In these Exanples, a

commercially available 6N purity copper target, a 4N5

Ta, tar a i r ed,,. I, i€
o Rl o i A o R AT SpaBod Tuchdrfity on the
types of nmagnets re used a .Wth th a . .

magne AR SesiiiEcanaa 1oaioks i oo Aued Tl i Tnas bigash ncluding
was changed to forenpst exam ne the vo]ltage change = .

the congavem " f‘}ﬁaéﬁatﬁ@é t’i‘%ﬁ%ﬂ@hﬁlﬁ@"*’t% ‘M”f‘&%@@ﬁ%fa’t%g“s is not
target. Although the |ifespan of thetar?et Wil |

preferdblief sincalivpemtiimgases theelifespajeof ihattergedwill bashorenedne
target materials, the lifespan were adjusted to be

[Exampildd)i n 10% The 20 sputtering power was 10kw, and the
backing plate was a Cu alloy. The target surface area

arEkdnisle¥ Ohdd aBompardret Bxanphauof tthe pidseapanveritionhare now
target are collectively shown in Table 1. The

expiaii’llgé%!.f°H@i(ﬁé/r}té}tﬁﬁét'ﬂt%sévéieﬁﬂﬁlr?%gé#ée mér@fﬁ"rlﬂx@ﬁ%fivél,gﬁrt‘l% t{;Aef present

espan o arget. anples 4 to 7,

. d 0 . 1 e ¢h : ;
invendiip I 08 v 86 hRE URRebPYa 5 EREE P, BB ypaent nvention

val ues, Since the sputtering ower was . l,ow,at, 10kw, .
shail 2B dbe Jenens TaREmand: ontiea o reV o 4Bt I BueERNICal spiit of

. . problem 8 Table 1 Target Surface Area (% Voltage

this inggatitde (V) Unifornmity (% Exanple 1 6NCu 100.05 245

3.1 Exanple 2 6NCu 100.16 240 3.2 Exanple 3 6NCu 102
(Exanpoes 312 7, Bkdopheang BANEU2105 180 3.4 Exanple 5 6NCu

110 170 3

Fig1. A shows the cross section shape of the target of the Examples. In

these Examples, a commercially available 6N purity copper target, a 4N5 Ta target
and a 5N Ti target were used in an 8 inch wafer Endura(Trademark) sputtering device.

Two types of magnets were used and, with the same sputtering conditions,
only the target surface area was changed to foremost examine the voitage change
and uniformity change throughout the lifespan of the target.

Although the lifespan of the target will differ depending on the target material,
at the same target materials, the lifespan were adjusted to be within £10%. The
sputtering power was 10kw, and the backing plate was a Cu alloy.

The target surface area and the voltage change throughout the lifespan of the
target are collectively shown in Table 1. The uniformity is the average value
throughout the lifespan of the target.

In Examples 4 to 7, 11 to 14 and 18 to 21, both the voltage change and
uniformity change were small and showed favorable values. Since the sputtering

power was low at 10kw, warpage of the target did not become a particular problem.
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Exanple 6 6NCu 120 185 2.5 Exanple 7 6NCu 123 175 3.7
Conparative 6NCu 100 265 3 Conparative 6NCu 130 190
4.5 Conparative 6NCu 140 170 5.1 Exanple 8 4N5Ta
100. 15 185 3.5 Exanple 9 4N5Ta 100.9 175 3.7 Exanple
10 4N5Ta 103 165 4.5 Exanple 11 4N5Ta 105 125 4.1
Exanpl e 12 4N5Ta 110 130 3.8 Exanple 13 4N5Ta 120 140
3.5 Exanple 14 4N5Ta 123 125 3.9 Conparative 4N5Ta
TP 1200 3.6 Exanple 4 Conparative 4N5Ta 130 115 5

Conparative 4N5Ta 140 120 5.5 Exanple 15 5NTi
175 2.9 Exanple 16 5NTi

100. 2

101.6 160 3.1 Exanple 17

5NTi. 103 150 3.3 Examle 18 5NTi 105 110 3.6 Examle
19 SN 110 110..3..1 Exam.lec 20 SN 120.120.2.9

Exanpl e b1 BNEst 123 Sufsedrn (TomysiteneiGhanasi(Y) | 180ifarguy (%)
Xx@mpl€anpar &NCve | 180.03115 52 245 3.1
Example 2 6NCu 100.16 240 3.2
Exampie 3 6NCu 102 200 3.2
Exampie 4 6NCu 105 180 3.4
Example 5 6NCu 110 170 3
Example 6 6NCu 120 185 2.5
Example 7 GNCu 123 175 3.7

Comparative 6NCu 100 265 3
Examnpic 1

Comparative 6NCu 130 190 4.5
Example 2

Comparative 6NCu 140 178 5.1
Ixample 3

Example 8 4N5Ta 100.15 185 3.5
Example 9 4N5Ta 100.9 175 3.7
Example 10 4N5Ta 103 165 4.5
Example 11 4N5Ta 105 125 4.1
Example 12 4N5Ta 110 130 3.8
Example 13 4N5Ta 120 140 3.5
Example 14 4NS5Ta 123 125 3.9

Cormparative 4N5Ta 160 200 3.6
Example 4

Comparative 4N5Ta 130 115 5
Examnle 5

Comparative 4N5Ta 140 120 55
Example 6

Example 15 SNTI 100.2 175 2.9
Example 16 SNTI 101.6 160 3.1
Example 17 SNTi 103 150 3.3
Example 18 5NTi 1435 110 3.6
Example 19 5NTi 110 110 3.1
Example 20 SNTI 120 120 2.8
Example 21 SNTi 123 115 3.5

Comparative SNTi 100 190 2.9
Example 7

Comparative SNTi 139 115 5.2
Example 8

Comparative SNTi 140 115 5.9
Example 9

The edge slope of the target is not included
in the surface area calculation of Examples 1 to 3, 8 to 10 and 15 to 17.
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Exanpl e 8 Conparative 5NTi 140 115 5.9 The edge sl ope
of the target is not included in the surface area

cal cul ation of Exanples 1 to 3, 8 to 10 and 15 to 17.
9 (Conparative Exanples 1 to 9) Wth these Conparative
Exanpl es, the target material and sputtering
conditions were the sane as the conditions of Exanples

7,- 11 4 d 18 to 21, 5 and only the surface
(Compﬁr@@/%@'@f?g?ﬁ tH) éﬂllhe target surface area and the

vol t age chan ethroug ut t targ Ilfes
R AR e S R L reﬁ'nfaf@ sgutiering
t he average val ue throughout the Ilfespan of th
conditiomsgeare te shmeoap icatondtianspifExymples & 9, 7.5dtth 1t41*r"é’1d 18 to 21,
vol tage change and uniformty 10 increased and were
and onlpfies sorfacsSaremevehehapged.eri ng power was | ow at 10kw,
war page of the target did not becone a particul ar

Priofy et (axanplaesa ahd tive 2dltagil changiBthanmagtdt tiee BBYet lifespan
Subsequently, the sputtering power was increased and a

are als®l 9:89(351!’% Sy”%h@wnshilpﬁab‘ié‘o‘!’m el i@dforrBity\as ﬂﬁe%vbﬂage value

per orma simlar experlrrent as above, and, in

througfﬁ%gx't fieolﬁegﬁaﬁ Slleth\éclgieqe change, the uni formty and

wer e “‘exam ned. The sputterl ng power was
8&% i 0 SRR T B A WS DA {Bhspomy
31 to 33 and 37 to 39 both the voltage ch
increag il FORATy ERERGe WIBFS 1RSI MRS BbA ik, wrbage of
val ues. Further, the sputtering 20 power was high at
the taugek dicanet hatemse W@@ﬁéﬁlﬁﬂﬁ@'pb!qmty of causing war page of

the target, but as shown in Table 2, the warpage was
(Exangried 25dkmé?t31 td 83 sindp’ wf 3@)ct of the backi ng

Subsequently, the sputtering power was increased and a target having a
shape shown in Fig1. B was used to perform a similar experiment as above, and, in
addition to the voltage change, the uniformity and target warpage were examined.
The sputtering power was 40kw. Further, the backing plate was a copper alloy. The
results are shown in Table 2.

With Examples 25 to 27, 31 to 33 and 37 to 39, both the voltage change and
uniformity change were small and showed favorable values. Further, the sputtering
power was high at 40kw and there was a possibility of causing warpage of the target,
but as shown in Table 2, the warpage was small due to the shape effect of the backing

plate shown in Fig 1. B, and no particular problem was caused by this warpage.

10




plate shown in Fig 1. B, and no particul ar problem was
caused by this warpage. 25 10 Table 2 Target Surface
Area (% Voltage Change (V) Uniformty (% Warpage(nm
Exanpl e 22 6NCu 100.07 240 3.5 0.3 Exanple 23 6NCu
101.3 215 3.1 0.3 Exanple 24 6NCu 103.5 195 2.2 0.5
Exanpl e 25 6NCu 105 175 2.8 0.4 Exanple 26 6NCu 120
170 2.1 0.5 Exanple 27 6NCu 124 180 4.1 0.6
Conparative 6NCu 105 180 5.6 2.1 Exam 1~ 10
Conparative 6NCu 120 170 6.2 3.3 Exanple 28 4N5Ta
100.13 175 3.3 0.3 Exanple 29 4N5Ta 100.8 170 3.8 0.2
Exanpl e 30 4N5Ta 102 165 3.8 0.2 Exanple 31 4N5Ta 105
125 3.9 0.2 Exanple 32 4N5Ta 120 130 4 0.3 Exanple
33 4N5Ta 123 130 4.2 0.4 Conparative 4N5Ta 105 135
5.7 1.9 Exammle 12 Conparative 4N5Ta 120 125 5.9 2.4

Table EXaml e 13 Exanpl e 34 SNTi

100.06 185 2.5 0.2

Target Surface Area (%) | Voltage Change (V)| Uniformity (%) Warpage(mm)
Example 22 &6NCu 160.07 240 3.5 0.3
Example 23 6NCu 101.3 215 3.1 0.3
Example 24 6NCu 103.5 193 2.2 0.5
Example 25 6NCu 105 175 2.8 0.4
Example 26 GNCu 120 170 2.1 0.5
Example 27 6NCu 124 180 4.1 0.6
Comparative 6NCu 105 180 5.6 2.1
Examnle 10 :
Comparative 6NCu 120 170 6.2 33
Example 11
Example 28 4N5Ta 100.13 175 3.3 0.3
Example 29 4N5Ta 100.8 170 3.8 0.2
Example 30 4N5Ta 102 165 3.8 0.2
Example 31 4N5Ta 105 125 3.9 0.2
Example 32 4N5Ta 120 130 4 0.3
Example 23 4N5Ts 123 130 4.2 0.4
Comparative 4N5Ta 105 135 5.7 1.9
Examale 12.
Comparative 4N5Ta 120 125 5.9 . 2.4
Example 13 i
Example 34 SNTI 100.06 185 2.5 0.2
Example 35 5NTi 100.7 160 2.6 0.3
Example 36 SNTi 101.5 145 3.1 0.3
Example 37 SNTj 105 110 2.7 0.3
Example 38 SNTi 120 105 3.1 0.3
Example 39 SNTi 123 110 - 3.8 0.5
Comparative SNTi 105 110 7.3 2.5
Examople 14
Comparative 5NTi 120 115 6.9 3
Example 15

The edge slope of the target is not included

in the surface area calcufation of Examples 22 to 24, 28 to 30 and 34 to 36.
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Exanpl e 35 5NTi 100.7 160 2.6 0.3 . Exanple 36 5NTi
101.5 145 3,1 0.3 Exanple. 37 5NTi 105 110 2.7 0.3
Exanpl e. 38 5NTi 120 105 3.1 0.3 Exanple 39 5NTi 123
110 3.8 0.5 Conparative 5NTi 105 110 7.3 2.5 Exnmle

(Comﬁg&?ﬁ%%ﬂe\’sewSW{IS 20 115 6.9 3 The edge sl ope of

arget "i's no cluded in the surface area

c ul ati on of Exapples 22 1o 2 8 to 30.,and 34 taq .

SOV o comia AT Pl 1 8y RtAingld' Sputtering
_Conparative Exanples, the target material and

conditighgtwane e saBREAS theheongifiens RE Examples 22rie ¥brand thsngurface
of Exanples 22 to 39, and the surface area and the

area angt e tarpabehape avarashpngedThd healagest shanse useédvamihe target
the target 5 shape shown in Fig 1. A The results are

shapeshowrain! Bigshéwn Tihe réablfsea®: sidifeny Ghiopariatlabke Exanpl es
10 to 15, both the voltage change and uniformty

| WYite TeethAatvavBREmpMLT) &F 15) BotAdHe lioRage Bhasge tiR€ uniformity
sputtering power was high at 40kw, warpage of the

increavﬁﬁ%% vASeURfeRglr Thereby, it has becone evident that
en the sputtering power is 10 high, problens arise

Lgﬂgﬁ@%‘?”&ih@@ %%%ﬁﬁﬁéﬁﬁ%%ﬁﬁt h'lgsméfs?ggtn@okw, warpage of the

ionis given C

I nci denta Conparative Exanple,l10 t arative .

torget GSZHISER. 1N EeL Yl Ter P VBT ol Wl Aak shaterf power is
) i nvention when vi ew ,n% only the surface area. . o

high, NEDIEMS TS 3 caTvRORADAGKIRG Blenty WalRa NOovesasidgratian is given

to 40kw, there is a problemin that the warpage
to the thickness.

incidentally, Comparative Example 10 to Comparative Example 15 are within

the scope of the present invention when viewing only the surface area. Nevertheless,
since the sputtering power was raised to 40kw, there is a problem in that the warpage
will increase slightly. Therefore, although the target shape illustrated in Fig 1. A will
be sufficent when the sputtering power is low, it would be desirable to use the target

shape illustrated in Fig 1. B when sputtering is to be performed with high sputtering

power.
INDUSTRIAL APPLICABILITY

The present invention enables the use of an inexpensive, small-capacity
power supply unit and realizes low-cost, efficient sputtering by adeguately enlarging
the surface area of a target and minimizing the impedance change of a cathode circuit,
and inhibiting changes in the current and voltage throughout the entire lifespan of the

target in self ionized sputtering or high power sputtering, and enables the adequate
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10

15 will increase slightly. Therefore, although the

target shape illustrated in Fig 1. Awll be
sufficent when the sputtering power is low, it would
be desirable to use the target shape illustrated in

adiust@gﬁ'g{l’ffh% M@n@g%t@%gpﬁ&%gk be performed with high

ering po L APPLI CABI LI TY The

p:ﬁ‘éﬁ%m lﬂg{‘é‘ SNt %%g(%gl?b%%ﬁtbtr{]ﬁew p[e Splétiﬁr} §8v‘?irer IS relatively
| ow cost, E{)fl ci ent spa te by ade& uat el y enl ar% g
high, ﬁ% sygps wilbbg carceptrate ? REINE RPFHOLE /Y drgrulse the target to
i npedance change of a cathode circuit, 25 and
deformriniagiitiongo crasifesatinerees usiferriiv anthgenesatio ef arcing on shields.
t hroughout the entire lifespan of the target in self
Neverihets sse theseud iearbiachs can lieghvarcowme typihickeninggheaiate thickness of
enabl es the adequate 12 adjustnment of the uniformty

the ba@klngh;ﬁafép(ﬂl:?)i‘bﬁﬂﬁé tomesgandite concadepodieps oif tthe@arget, and the
itions where the sputtering power is relatively

sputteHh@'?arg’é?3§ptﬁferr|ﬁ§3ta¥¥iétlbé%ﬂsr@oﬂ‘éﬁi‘bééérﬁgiy%d B@pW‘é?S’[em of

portions and calse the target to defofm in dition
of
the;w%%xﬁﬂﬂﬁ%ﬁggﬁﬁglgﬂ@hgﬂ*sﬁ§¢$%é%eggﬁmﬁﬁggéﬁgf o acks can
be overcone by thickening the plate thickness of the
backi ng plate (BP) of the correspondi ng concave
portions of the target, and the sputtering target,
sputtering target-backing plate assenbly and
deposition systemof the present invention are
extrenely effective for industrial application. 10 13
CLAIMS [1] An assenbly of a tabular target on which
an erosion portion and a 5 non-erosion portion are
formed and a backing plate, wherein the sputtering
t arget - backi ng pl ate assenbly conpri ses one or nore
concave portions on a target

13
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surface region, the surface area of the target exceeds
100% but is less than 125% of the surface area when
it is assumed to be flat, and the plate thickness of
the backing plate at a position corresponding to the
concave portions of the panget surface is 10 thicker
than the portions of the backing plate at a position
other than the position corresponding to the concave
portions, excluding the periphery portions of the
backi ng plate that are bigger than the target. [2] The
sputtering target-backing plate assenbly according to
claim1, wherein the concave portions forned on the
(1]  t dyetsssumblucel redpbulasr @raste obr Whiele amnéfogion periion and a
concave portions. [3] The sputtering target-backing
non-episitre pasienbhre dfocmedi agdt @ daakimgl phatec|whened) the sputtering
wherein the concave portions are formed on the target
targetBackieepheg beserablyacqaptisenone Srirgbtd yonlehvechatonhs @m a target
the portion that will nost severely erode during

surfacelelgidH, ithe sulidde 2R SPMLIEF]ISxERE@S T 0OACKINY IdAthan 125% of
asseénmbly according to any one of claims 1 20 to 3,

e < 3B R RIDE: Ay, SOTGE AR MR8 MiEacin

et 3758 bk XouPBERARGL IR BB M oy s '
thEcke??%ar? Qﬁe ogort?(lnr?si g?tr%e tb?:lcﬁi'ng'Zf)slatledfa’t a position other than the position
corresponding to the concave portions, excluding the periphery portions of the
backing plate that are bigger than the target.

[2] The sputtering target-backing plate assembly according to claim 1, wherein
the concave portions formed on the target surface region are one or more annular
concave portions.

[3] The sputtering target-backing plate assembly according to claim 1 or claim 3,
wherein the concave portions are formed on the target surface region at a position
slightly detached from the portion that will most severely erode during sputtering.

[4] The sputtering target-backing plate assembly according to any one of claims 1

to 3, wherein the shape of the concave portions is a groove having a V-shaped,

circular or rectangular cross section.

[5] A depaosition system employing the sputtering target-backing plate assembly

according to any one of ¢laims 1 o 4.
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