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DESCRI PTI ON  SPUTTERI NG TARGET, SPUTTERI NG
TARGET- BACKI NG PLATE ASSEMBLY AND DEPQSI TI ON SYSTEM 5
TECHNI CAL FI ELD The present invention relates to a
sputtering target, a sputtering target-backing plate
assenbly and a depositi apabl e of providing
an 1o inexpensive spu%@ﬁgﬁﬁgﬁce by allow ng for
t he power supply design of a sputtering device as a
result of inhibiting changes in the voltage or current
caused by the consunption of target durin
SPUpaRING TARGBACRERAUN |N$'TAE@ETT%%@NG E?EAWE,A%SéEMBLY AND
sputtering or high power sputtering for formng a
uniform filmon a DEPOBITROLr SHSTE&M act hole wth 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 [ i ntenance 20 of a
uniforn1fi|n1thickne2g§%ﬁ§¥§gkg??%?aand deposi tion
rate throughout the entire |ifespan of the target is
sought by controlling the electrical energy to be
const ant . verthel ess, with the self sputiering and ,
hiaﬁepdwﬁﬁegguFW@P?%b FeR¥Esr nfd Qoaavﬂe@ﬁhcgﬁaﬁ%nj%sSP“ﬁe“”g
in the current and voltage throughout the |ifespan of
target-hacking gelte asseribhhiandc andergrdtial sydiem sepable Wi troxifing an
extrenely large capacity is required, there 25 is a
inexpensblessnutieringatevideebyl aposingi foniheypewen sunpplydbeigomd a sputtering
extrenely costly. Conventionally, for instance, Patent
deviceoas renesdlt afidnPibitegt chacgerent e vbitdgs oori berremtt bagsed by the
of processing the surface shape of the target in order

cons&&p%i&iﬁ’lbweﬁ‘get 8erid spotidiingkness distribution or reduce
particles.

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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Neverthel ess, very fewreports refer to the fact that
changes in the current and voltage of the sputtering
device can be controlled with the surface area of the
target 5 1n addition, the current status is that

seschlE AR T e 761 bk DGR RRr o rrove

Japanes t Lai d- Open Publlcat|on No. S62-37369
the fi m*%‘tﬁesl%ﬁﬁwg HHoR pr @88 ent Lai d- Open
Publlcatlon No. 2004-84007 10 DI SCLOSURE CF THE
| NMENEroRiesRuserydewsppeds rajer toribe factsbatichiangerdn g1t ¢wrent and
to provide a sputtering target, a sputtering
voltag@nfdie bpotenny pgévte cas sentdntrolleddvith thepsatadeoaresysit tbmtarget.
enpl oyi ng such a 15 sputtering target and sputtering
In addRioBethdaagibngstatiatie thaserke s a0a8hoM thathefais e athe aifluence on
i nexpensive, small-capacity power supply unit by
theqhﬁﬂhﬁh@é@ﬁﬁé&? glgctrical fluctuation in a sputtering
circult throug out the entire lifespan of the target
by self sputtering or high power sputtering. In order
to achieve the foregoing object, after intense study
ard 0 i ap, f
lPateaf b g Liandesed b Eadoreh BL et S FSas e B0
haracteristics, the present inventors discovered that
[F’ateint Diosupess Phiapanesei Patent kaidHapen Ryblication Noa2Rd-§#067
cathode circuit by adequately enlarging the surface
area of a target. Meanwhile, it has al so been
di scovered that the enlargenent of the surface area
wi || cause the DISCLOSWRE OF TtHE INYENTEDHRD filmto
change, and the uniformty will 25 becone inferior if
the surface area is excessively enlarged. Further,
under deposition condi ti ons where the sputtering power

| s Thekahh Vs on tﬁb%tes@ﬁtaﬁwéhﬁ&?% Yé Etoﬁ@e a sputtering target, a

concent rat ed e concave portlons nd cause th

spuﬁ%ﬂﬁ?iér&%ﬁ?a@ﬁé& 8!;3%% :r 1S5 I@fgﬂ)'h} éﬁeé%ﬁ%@%@t@ﬂ?&%loymg such a
spuﬂay%gg g@iﬁpgé@rmg targeetnbe(tjclzk?r%:gog%te gséehn%ly ena%‘la"ng 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 eniarged.

Further, under deposition conditions where the sputtering power is relatively
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over cone by thickening the backing plate (BP)

t hi ckness of the concave portions. 5 Based on the
above, the present invention provides: 1) A planar
sputtering target on which an erosion portion and a

high, ?‘%%; gg?gée\ﬂ %%gf)e%%ﬁ/eg OE%%n?:gnc@%d%é@gg%%é?c%t%ﬁ@rtﬁ@target to

urface area when.the tar i s assuned to be
deford), IR BHGHAR OpktALSHHY ﬁanpaﬂa'evm Wb GR sienereid & Fhieids and
portion and a non-erosion portion are forned
arcingonpNe¥eiHiLiers 8r hﬁﬁrbe%n@la%vq:s@ﬂtﬂtﬁistf@ﬁet Keawhpgjs can be
surface region, and the surface area thereof exceeds
overcbdgbipdhickeningdise baeking 2%te BP) Hickrmgsfaddiee apreavshportions.
the target is assuned to be flat; 3) The sputtering

t apgstdagcibedboye! thepaesgnhitinteRjorapovigleswher ei n t he
concave portions forned on the target surface region

1) arg ?F&%a?rsp”%ﬁn?rtﬁkdeﬁrorpwm%n SR sRAY Ebﬁlb% aftdl & dn-erosion
sputtering target according to paragrap

porticﬁ?ér%gt’:?ﬂﬂgdgén@%\’?urfac‘@h&reﬁ'tﬂe%? ekCUkdL! fod¥e Irtutu't Rhi2s8ifan 125%

target surface re ere erosi

{1 d t Th t t
o rd S B PRI B R B 20
wherej n the shape of thecnave ortions jS a groov
2)  hadi Bignar FhsREREA tBEISt QN A an, BiosiaR, BPRIOT AR Non-erosion

section; 6) An assenbly of a planar target on which an
portiasy gk formiast coORTISING eNGOh reRiEstIvavpdIaTTions anethediangst surface
and a backing plate, wherein the sputtering
regiohaagdtthbasikfaty prest merasfsend:ﬁqucd)ﬁ@%i besisolessahanot#% of the
concave portions on a target surface region, the 25

surfabé Gt e @haheape tdrgeeRfaxetR® HHHI but is [ess than
125% of the surface area when the target is assuned

3) t OTP:@ é‘dtﬂerm%ﬁgrde"ﬂ%c@br%‘i@ idpaiaessh of abbge BakKieNthe concave

plate at a position corresponding to the concave

portlog‘&q?drm oh 1 Wté@%g%hrﬁ%fl%%?od Sk ke WBRD drfilar concave

er porti
portions;

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 moderate;

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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7) The sputtering target-backing plate assenbly
according to paragraph 6) above, wherein the concave
portions formed on the target surface region are one
or 5 nore annul ar concave portions. 8) The sputtering

LLar - j embl. rdi
positgfl'tesgBFllBdaihEr SnB RN g B et SHOE ARG than the
rJooqrﬁ_ﬁi ons are forned on a target surface region where
otherdRQIEPRS is rel atively noderate; 9) The sputtering
t arget - backi ng pl ate as_senbl¥ according to any one of
7)  10Tpar agvliging dargesbepkingoplate asseaibly @ssoxtingdoopatagsaph 6)
concave portions is a groove having a V-shaped,
abovej whatan tloe corcawnpaottians dowsasd sadhée dargel 8)irface region are one or
deposition system enpl oying the sputtering target
moredf gt cighchoe doytiomze of  paragraphs 1) to 5) above;
and 11) A deposition system enploying the sputtering

8) !angelshatringOtaPdALRAREPRLY asiermBiLacshimhd & P_abag@a@n 6) or

of paragraphS 6)"to 9) above. The present Invention

e e s

. enlarging .the surface area .of a target. Meanwhil e,
reg’ogi%gtqﬁa&@ﬁl’%@%m 898 surface area will cause
the 20 uniformty of the sputtered filmto chan
9)  andhenépuiietng ﬁars{&tmckme@ pegespblyr argordig 1
surface area is excessively enlarged, an appropriate
paragraphadd tar@aabave; eﬂmm@uthewi@apqopgmgommp@@ﬁnﬁgs a groove
able to optimally adjust such surface area. Further,
havingral ¥Fshderds cir¢dar comrdidrigues onbss sedtioa; sput t eri ng power
is relatively high, heat stress will be concentrated
10) ONAlHSHEMFRIEION &mplyirRNtheCspiaRihh @atawt ¢etoiding #any one of
deform in addition to causing abnormal uniformty and

8BRE 3t kP8 Qéo\ﬁgia@]ldds and arcing. Neverthel ess, these
para%rgvxia?:ks )can be overcone by thickening the plate 4

. DA SRR oyt s s

according to any one of paragraphs 6) to 9) above.

el
g any one of

The present invention yields 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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target. BRI EF DESCRI PTION OF THE DRAWNGS 5 Fig. 1 A
and B are cross sections explaining the shape of the
grooved target of the present invention; wherein Fig.
1A is a cross section diagramof a target with a

LV : r :
tiokefp S B8 ffe R oRBEBEY 97 e, LSRR, R pprions of the
late with a varied thickness. 10 BEST MODE FOR
targeeARRYI NG OUT THE | NVENTI ON A sel f sputtering method is
known as the latest sputtering nethod. This self
sputtering nethod utilizes the phenonenon where the
sputtered particles are ionized, and the ionized
particl es arBRUSeDESECRIFIIOMN OFAEHE BIRRVINGSe agai n.
In other words, 15 with the self sputtering nethod,
atons sputtered fromthe target are ionized in
addition to the Ar ions, and these ions are used to

perfi@r M eRdte 8Fd %ss sBcHdiY &@ldinbgdRYispape of tﬂ@?r@@t./ed target of
years, normally, when sputtering i's perforned o the

ne IR OAE: LA PR e R el B Bt i o
vsnGGRERRENEE aih El SHER PSS SEL ARt b8 e SRERhl o1 i e
and A ERGKEE At (LR VATIR0 CHOGETr am 500V o hi gher

t hroughout the target life, and the cost for the power

supply unit in the device cannot be negl ected.
Al t hough a target to be used in sputtering is normally

a pl anar BESTgEO DK FRRCARRYING QliiT Thate|NVENTEON
consi dered that a voltage change occurs because

i r regelf 8puttésg widthoduls &rownmad the latesyeputierihqeestasd. This self

the target consune. 5 As a result of intense study
sputteREgMeetREd LUzEAHHRABhARPISHH WRBrB Rtk E particles are ionized,
and the ionized particles are used to sputter the target once again. In other words,
with the self sputtering method, atoms sputtered from the target are ionized in addition
to the Ar ions, and these ions are used to perform sputtering.

In sputtering devices of recent years, normally, when sputtering 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.

With respect to voltage, it is necessary to provide a power source capable of
supporting a voltage change of several hundred V in certain cases from 500V or
higher throughout the target life, and the cost for the power supply unit in the device
cannot be neglected.

Although a target to be used in sputtering is normally a planar target with a flat
surface, it is considered that a voltage change occurs because irregularities will arise
on the target surface as the target consume.
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changi ng behavi or of voltage pursuant to the target
consunption and the shape of irregularities forned
based on such target consunption, it has been

di scovered that the change in the target surface area

is related.tq .t hange of vol e. To_ express. i
qudis earerdiq] inshaSUBEaRoallid D8 calbaChoititiod, beken the
change of surface area, snaller the chanr%e,of

changio @I@VI%Q{#@%@%%(SU@H@% thg dargst cepgumption and the shape of
characteristics of irregularities forned on the

irregularites fapnachbasedastsuchiarged icapsumnpiioshih fesdieangéiscovered that
t hroughout the |lifespan of the target, it is

the ciahfié qutte ogetaupiacbanda ihelajadito tle crangebdbbidlmgshi go express
Thus, upon preparing 1o a target having a surface

this §iRAREIRSE UMhag BedreidisoledRUIRE halkpuhkesitthge of surface area,
irregularities and exam ning the relationship not

' val ue of the voltage, but b
smal@ggﬁ% EH&n%@Héﬂ@f&?e. v g ut by

I ng nount of voltage change, it has been

o FPREEhss e 7 ABbp BRIty frahRa R e on the
erock B RshSh SRS SURHE e T e BUARR G T8 of e

the nore the target surface area is enlarged, the )
targed Hhisg@ it daicoBIre pgNd Her durfiialive feftionshiss pddiust uppe preparing
target will increase. In other words, it has been
a targiétsroing eduriaae shapeaassunipy et eariaiy degrageef $puliened irsggularities
erosion portion and a non-erosion, and where the

and exdihaveg aneacldiiensiob eotcwith sthe 1409%Idtet valse | adfsthet Wdtage, but by
125% of the surface area when the target is flat

focudiag 8HARE afroupe oR Qoltd i dhaaeWR HasHERIN divcdvicrae teh angeget having

and the change of uniformty could al so be kept

a shdd WhBrte0d GIAR &rda@hBleot EI63HARS § 285CRith @plBRar target as the
u

I'ncreased by formng irregularities on the target

erer L W Ty S Ak g S S UL Rk o en
coSp PR 4 ke B Bl SRETE Rl S8 kB Rbe of unormiy

Al t hough the shape of irregularities or where to form
throughent therlégenady pftihedaiget wikincesase.

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 voitage change, and the change of uniformity could also 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 irregularities on the
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target will hardly affect the voltage change, it has

al so been discovered that the change of uniformty is

small when irregularities are formed at a portion

where the erosion is relatively noderate. Moreover,
targe{r&@mk{ﬁlgﬁléf)gfﬁ%&?@tel y\;&@%%i grgz%ﬂt]gsae,lt;ﬂg{a%tr %&'@83 %\B‘g%\éﬁ%%vg}e% that the

irregularities is one or nore annul ar grooves having a
change shapefarmiy de small whep deeawgiilies are dyegbat pgpprtion where the

Neverthel ess, it goes wi thout saying that the present
erosibmicergldtvehatrooletaieer s grooves ot her than V-shaped

grooves and annular irregularities. Further, when

peMoeovargiranT tkegidrymiativbiofobieve forefing gresvespid trexchirdng, it is

such as 1o ionized sputtering that has becone

desir8BNBht @RdNshBpE eFefegyRAies ik ot FRFE Lufadgrodyes Maving a
heat during sputtering will be concentrated on the

V~shé§i;]eréx‘? BHEQLH BLE@C{ta i ei%r' gglsgg%&idme. NGRS P RIdole@MFithout saying

cause t a orm in additioh to causi ng

ot G BB Ry R SRS B o BB grooves ano

extrene cases. 15 In order to overcone these problens,
annuigr {"IRAIAT ¥RSasur es were taken to increase the strength
of the backing plate and reduce the heat stress by
chEHghag when padeesrningla relabealy higds levek ofwpwenspuliering such as
effective. Thus, giving priority to reduction of the
ionizext spserdun teithest besoncausadsibsam He reserdpmsars, hheaigiress caused
trial and error process to resolve these probl ens by

by thé heaptngnd bputt@thgwildse obnddrerdied shnige teddaritids; basgicularly the
been di scovered that it is possible to considerably

concé\ﬂah'PBHFon_@?%ﬂﬁ'@éds%nth*éyta%éfpt!oydéfﬁfrﬁ,kﬁﬂbﬂ@itibﬁ%Q,%le'ir@abnormat
pl ate thickness at the portion where stress is

uniforﬁﬁ&??@% LBherk iloﬁﬁhag&@gid?{‘sﬁi&dgf@?% h@%‘ﬁgﬁ%a;ﬁ?n %ﬁglsasma will stop

to on ncave po
. e known that it would be nore effective by
’nex$ﬂ%§3%ﬁ?ﬁg a slightly broader 25 area including the
coEﬁavg Portions. This is considered tpo be because the
ch#h Q&m0 QVREANRi 18E$¢ MIPP§H DR 9§r Aggaires 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 piate 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 graduatl.
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7 1 Neverthel ess, since there are various erosion
shapes dependi ng on the magnet as descri bed above, to
thicken the BP in an area that is too broad including
t he concave portions neans that the target thickness
Wi He dﬁﬁr ease, .and_this is not F Br.efer abl e since,in
ceMNeYPANEKSEs SINkE F87BsPEn VBFOYh PSP etqHas dgaending on the
shortened. 5 [Exanples] Exanples and Conparative , _
mag@tM%@ﬂ@ﬁdta{@@?@%tiﬁ@kqm@@%ﬂ agr dregdnat isxigpdraad.including
Incidentally, these exanples are nerely illustrative,
the candavtehpopicesemeans rivainthieotargdiahlckhashavilvdgcteask| antddis is not
thereby. In other words, the present invention shall
prefefdiilé ilvetin@eviam casesrthdditespad omick fdrgef witlng Srredred, by
the technical spirit of 10 this invention. (Exanples
[Exarhple@] 21) Fig-1. A shows the cross section shape of the
target of the Exanples. In these Exanples, a
co 2l | j i r e :
Ta%?gr é?é éﬁ@@n&%ﬁ%ﬁvf%&’ﬁbi% GO c&)réé’érﬂ ﬁwgeﬁtri]cgraﬁare now

and arget were used In an

exolelile BRRGHY RO S anebt e T ¢ (G, ah the present
) sputtering conditions, only the target surface area, .
invenfigg shedrigdtP Veavr e drise BgERvne 1t i1 oVe&i§e e RFfgReNT invention
and uniformty change throughout the |ifespan of the
shall frglgde theavarougnades and ficedipns weveradgey the technical spirit of
di ffer depending on the target material, at the sane
this imandieh. materials, the |ifespan were adjusted to be
wthin 10% The 20 sputtering power was 10kw, and the
(Exardplisi nth Plyate was a Cu alloy. The target surface area
and the vol tage change throughout the |ifespan of the

tapgal QARoGsl ﬂh%cér"o%@'éécﬁ@ﬁ%aig% ?}ﬁ@ieeté%%t;rbﬁthe Examples. In

unifformty is the average valu rough t he

esd, ELERAR, 3 P ERP gl R ESTRARS, S drodt oL % e
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 voltage 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 1 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.

8




25 smal |l and showed favorabl e values. Since the
sputtering power was |ow at 10kw, warpage of the
target did not becone a particular problem 8 Ij
Table 1 f Target Surface Area (% Voltage Change (V)
Uniformty (% -Exanple 1 6NCu 100.05 245 3.1
- Exanpl e 2 6NCu 100.16 240 3.2 -Exanple 3 6NCu 102
200 3.2 -Exanple 4 6NCu 105 180 3.4 Exanple 5 6NCu
Tabjeh 170 3 -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
Exarrpl e 8 4N5Ta 100. 15 185 3 5 Exanple 9 4N5Ta 100 9

4 ——

*1 I:' IJE I‘: ' 4 q,_-‘Lr(‘gréE' ',, . E}agﬁ@hﬁ?@% ' meform}ty (%)

Epupiplel 1360N8Ta fampl e 24 ANSTY 123 134
Efanthle CoppawchtCuve [ANSTa 1&0)6 200 3.6 Bxdiple 4 3.2
Efimasaf | venéhoTa 130 11h2 5 200 3.2
Example 4 6NCu 105 180 3.4
Example 5 6NCu 110 170 3
Example 6 6NCu 120 185 2.5
Example 7 6NCu 123 175 3.7

Comparative 6NCu 100 265 3
Examnle 1

Comparative 6NCu 130 190 4.5
FExample 2

Comparative 6NCu 140 170 5.1
Example 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 4NS5Ta 110 130 3.8
Example 13 4N5Ta 120 140 3.5
Example 14 4N5Ta 123 125 3.9
Comparative 4N5Ta 100 200 3.6
Example 4

Comparative 4N5Ta 130 115 5
Examnle 5

Comparative 4N5Ta 140 120 5.5
Example 6

Example 15 SNTi 100.2 175 2.9
Example 16 SNTi 101.6 160 3.1
Example 17 SNT; 103 150 3.3
Example 18 SNTi 105 110 3.6
Example 19 SNTi 110 110 3.1
Example 20 SNTi 120 120 2.8
Example 21 SNTi 123 115 3.5

Comparative 5NTi 100 190 2.9
Example 7

Comparative SNTi 130 115 5.2
Examnle 8

Comparative 5NTi 140 115 59
Example 9

The edge slope of the target is not included
in the surface area calculation of Examples 1 to 3, § to 10 and 15 to 17.
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Conparative 4N5Ta 140 120 5.5 Exanple 15 5NTi 100. 2

175 2.9 Exanple 16 5NTi 101.6 160 3.1 Exanple 17

5NTi 103 150 3.3 Exanple 18 5NTi 105 110 3.6 Exanple

19 5NTi 110 110 3.1 Exanple 20 5NTi 120 120 2.8

| e_21 5NTi, 123 115 3.5 Conparative 5NTi 100 190

(Comzé’aéa VeIMAPBRESVEIOSNTI 130 115 5.2 Conparati ve 5NTi

140 115 5.9 The edge slope of the target is not

i n¥itiudbesn Campaiiaiiee Exareplesaltbal targeh paterRhngIe ssputtering

to 3, 8 to 10 and 15 to 17. 9 (Conparative Exanples 1
condition® vevé e sameesChepamdaitions dbExapidses 1tth@1t andenly the surface

mat eri al and sputtering conditions were the sane as

area Wae changedi ons of Exanples 1 to 21, and only the
surface area was changed. 5 The target surface area

angng 'i&rg\é%hﬁﬁé’e SRS Y \%l&'@@lﬂhahbﬁ thidL Lﬁ%ﬂbu{ ihfe%l%ﬁﬂ lifespan

are also collectively shown 1n Tabl e e uniformty

are %@ot&?le%ﬁélﬁg&%gé?g\t IT%E[ gﬂg?‘ﬁetQS drh&@s QHQI %\téé]"ége value
h d d d
througRpug e R g5t 1 re“rfﬁg pover vas Low at 10k
war page of 10 the target did not becone aogartl cul ar

pr ¥HirekoMBtaLis Egamlqsw 159)9 Kk dbivptipge chaege and uniformity

‘ sputtering power was increased and a target having a
increased and were inferior.  Since the sputtering power was low at 10kw, warpage of

the target did not become a particular problem.
(Examples 22 to 39)

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

With Examples 22 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




shape shown in Figi.
experinment as above,
change,

exam ned.

t he backing plate was a copper alloy. The

and,

in

B was used to performa simlar
addition to the voltage
the uniformty and target warpage were

15 The sputtering power was 40kw. Further,

results are

shown in Table 2. Wth Exanples 22 to 39, both the

vol tage change and uniformty change were

showed favorabl e val ues.
was high at 40kw and there was a possibility of

causi ng war page of the target,
2, 20 the warpage was snal
t he backing plate shown in Fig 1.
probl em was caused by this warpage.

particul ar
Table 2 Target Surface Area (% Voltage Change (V)

Furt her,

B,

smal | and

the sputtering power

but as shown in Tabl e
due to the shape effect of
and no

25 10

Table2 Uniformty (9% Warpage(nm Exanple 22 6NCu 100. 07 240

3.5 0.3 Exanple 23 6NCu 101.3 215 3.1 0.3 Exanple 24

G CECL opll o SHERGEIE V), ) Ypteg® g (VR C TG0 (e Warpage(mm)
Example 22104 G0t 4 1 0 6 1%dparatjve 6N 105 180 5 639 1 0.3
Example 23 Fxanif@u 10 | Conpai@t.3 ve 6NCu 12021570 6.2} 3.3 BXanpl e |l 0.3
Example 24 Exangi@ 28 {4N5Ta1009. 13 175 3. 3195 3 Exanpl e 29 4N5Ta 0.5
Example 25 100. &Nd/0 3.8 0. ZjpsExanple 30 4NpTa 1021165 358 0.2 04
Example 26 6NCu 120 170 2.1 0.5
Example 27 6NCu 124 180 4.1 0.6
Comparative 6NCu 105 180 5.6 2.1
Examnle 140 .
Comparative 6NCu 120 170 6.2 33
Lxampele 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 33 4N5Ta 123 130 4.2 0.4
Comparative 4N5Ta 105 135 5.7 1.9
Examople 12
Comparative 4N5Ta 120 125 5.9 . 24
Example 13 i
Example 34 SNTi 100.06 185 2.5 0.2
Example 35 SNTi 100.7 160 2.6 0.3
Example 36 SNTi 101.5 145 3.1 0.3
Example 37 SNTi 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
Examnle 14
Comparative 5NTi 120 115 6.9 3
Example 15

The edge slope of the target is not included

in the surface area calculation of Examples 22 to 24, 28 to 30 and 34 to 36.
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Exanpl e 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 Exanple 12

Conparative 4N5Ta 120 125 5.9 2.4 Exanple 34 5NTi

100.06 185 2.5 0.2 anpl e 35 5NTi 100.7 160 2.6 0.3
(ComparayecsamBlesi 1016118 145 3.1 0.3 Exanple 37 5NTi 105

110 2.7 0.3 Exanple 38 5NTi 120 105 3.1 0.3  Exanple

39Veirithese Coommratie F=xamplesr dhevtargalri matesial 1andy . sputtering

2.5 Examle 14 Conparative SNTi 120 115 6.9 3
condiinaspiarel the Tdmne dgethsl opwlitafnst dfeExampgis 22 to@9, and the surface

included in the surface area cal cul ati on of Exanpl es

area %%dt@zezt‘hr%@ﬁslﬁép@We@@d:h&ﬁﬁbQ. 3%he kirdeCanppratisatt was the target
Exanples 10 to 15) Wth these Conparative Exanpl es,

shapé %ﬁow;a%g Heper irgb ré&ﬂtsswémwsh@m% trhgap, wer e

same a he conditions of Exanples 22 to 39, and

|ﬁbp8ﬁfp%rﬁtg\éegéﬁ§§gtetshﬁ {oﬁL@ tEHe(l)rt% Q?EP@@Y% apﬁéz[@%gﬁr% uniformity

. Fiqq 1. A Thefresults are simlarly shown in Table 2.
incregygthape WHLF A1eUQ" Exanpl es 10 to 15, both the vol tage

change and uniformty increased and were inferi
In addition, since the sputtering power was high at 40kw, warpage of the

target occurred. Thereby, it has become evident that when the sputtering power is
high, problems arise in a conventional backing plate in which no consideration is given
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 adequately 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

12




In addition, since the sputtering power was high at
40kw, war page of the target occurred. Thereby, it has
beconme evi dent that when the sputtering power is 10
hi gh, probl ens arise in a conventional backing plate
. 1L.n whigh no. atlo % to the thickness.

adiusﬁ'ﬁ@f‘ﬂ%ﬁ%l Yyt O”@ﬁ teé?%%{fﬂe 10 to Conparative
Exanpl e 15 are MAthIn the scope of the present
i nﬁelﬁhebrurmérdesapéwpngcm|ltgﬂmh\éh%r@rth@c€é)laie@ag power is relatively
Neverthel ess, since the sputtering power was raised

high, thead 6kress wilebe coscentated barthé sontemte pdrdonappdgauss the target to
will increase slightly. Therefore, although the target

deforalapadtitionasd catisitgi abnbrigalluniforivity landafersuitidreeindreirgesn shields.
the sputtering power is low, it would be desirable to

Neve%%lés@etﬁe%%‘?(ﬁ‘&wb%@@eah bb%&%rﬁé’ b‘yﬂhtEkaﬂag the WREA thickness of

sputtering is to be perfornmed wth h sputtering
1) |
the b?lﬁ% FI)E%% Lé@utﬁe@ ﬁha glg'n a#qcégé&?or@&i@%%mhe target, and the

sna Ci nit and realiz

sputiiia cyGet eubenB e hebEp r@a%f%&gamg@@rﬂﬁ%qﬂsm sggtem of
the surface area of a target and nlnlnlzlq

the prepsed EEStIeRaRY @W?mﬁlyc%ff%'é@ el ineusial agp b?l%lon
i nhibiting changes in the current and vol t age
t hroughout the entire lifespan of the target in self
i oni zed sputtering or high power sputtering, and
enabl es the adequate 12 adjustment of the uniformty
of the sputtered film Further, under deposition
conditions where the sputtering power is relatively
hi gh, heat stress will be concentrated on the concave
portions and cause the target to deform in addition
to causing abnormal uniformty and generation of
arcing on shields. 5 Neverthel ess, these drawbacks 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.
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13 CLAIM5 1. A planar sputtering target on which an
erosion portion and a non-erosion portion are forned,
and the surface area thereof exceeds 100% but is |ess
than 125% 5 of the surface area when the target is
assuned to be planar. 2. é;&l ar sputtering target on
whi ch an erosion portion Ehgynon-erosion portion
are fornmed conprising one or nore concave portions on
the target surface region, and the surface area
t hereof exceeds 100% but is |less than 125% of the

1. SUAf plapaaseattatien tadget toar géich anasrsaivadpodiobeahd &t noh@&rosion
3. The sputtering target according to claim2, wherein

portidn@reGBARAY CaPiHe AUMRcel DBABEIRBT EXte iR AERs HUE fsa6Ss than 125%
region are one or nore annul ar concave pOftIOﬂS. 4.

T rJ i iqn 2 or claim 3,
of the V\%a?fé“éﬁe%&@%}] Erg/ tg?gﬁet% 605 B8 1d B? ?ta’ﬁdﬂ I'm

elnt portions are rmed on a t ar get

sur,f ' : r 0S| N iLvel y. :
2. o PRl SBLER el Wik B i oBlhfotiofiod] ¥ Fon-erosion
. clai 2 to 4, wherein the shape 15 of the congave '
portiogoAie MEecEoaNgrEBue TR0l (P PrSALpGtPriss 001G graet surface
_rectangular cross section. 6. An assenbly of a
regionapod dhetsirfpse arpaniicspclapxeaessi HP% Pyl isnleandhan 125% of the
non-erosion portion are fornmed and a backi ng pl ate,
surfapdares whehéhe pargekisiasgumealrtgdte eicki ng pl at e assenbly
conpri ses one or nore concave portions on a target 20
3. suThacsputegingntargidte ascortimge tackamt Be wdeteinxibee dsndB@portions
but is less than 125% of the surface area when the

formdPbB e taFgBSSIHEREG regiodearl aeasr mardatmgapt@icave portions.
thi ckness™of the backing plate at a position

0 2 A .
4, Corrp@iegﬂ?@gﬂgﬁ%géé :b‘?:tcﬁ%ﬁg“ﬁ? Akt & Yrsel @ o @vr%({i‘él%ﬁl‘ge concave

surta he ot her portions.

pori ke P28 8 BB PERE  BOA e
5. Egﬁgtg\a;rg%ﬁtgpgg g@g? aéo%%i%& 5 Eeueny BNE of claims 2 t%ntﬂ%f?errein the shape
of the concave portions is a groove having a V-shaped, circular or rectangular cross
section.

6. An assembly of a tabular 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 planar, and the plate thickness of the
backing plate at a position corresponding to the concave portions of the target surface
is thicker than the other portions.

7. The sputtering target-backing plate assembly according to claim 6, wherein
the concave portions formed on the target surface region are one or more annular
concave portions.

14
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14 8. The sputtering target-backing plate assenbly
according to claim6 or claim?7, wherein the concave
portions are forned on a target surface regi on where
erosion is relatively noderate. 9. The sputtering
t ar.get - backi n | afe assenhly accpording to any, one_ of .
8. cr ahaspnoeg tvBeChneias Ale s SaREl eicbwBodg Xialiiee O oleim 7,
portions is a groove having a V-shaped circular or o
whereiadhasgoraye @@%@@Ss?é@tf@fém@ 90.a t&r@%rﬁégﬁatcedﬁgws%%e erosion is
enpl oying the sputtering target according to any one
relathodly medcrate. 1 to 5. 11. A deposition system enpl oyi ng
the sputtering target-backing plate assenbly 10

9. acTpedpldefity Byeieckiig plags aSceibl aBcorkfing to any one of claims 6
to 8, wherein the shape of the concave portions is a groove having a V-shaped,

circular or rectangular cross section.

10. A deposition system employing the sputtering target according to any one of
claims 1 to 5.
11. A deposition system employing the sputtering target-backing plate assembly

according to any one of claims 6 to 9.
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