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DESCRI PTI ON  SPUTTERI NG TARGET/ BACKI NG PLATE BONDED
BODY 5 TECHNI CAL FI ELD The present invention rel ates
to a sinple structure of sputtering target/backing
pl ate capable of sufficiently accommodati ng further
hi gh- power sputtering pesempTHEHNEr | Orating the
characteristics of a copper-zinc alloy backing 10
plate that is inexpensive and excels in strength and

' recend b HERBTG TSR R MG HORDE HElR,

conductivity is generally wused as the cooling/support
substrate of a sputteri nghtarget. For instance, Patent
Docunent 1 describes TE&HHBIGAISFIEUDIN num bronze and

wor k- st rengt hened pure copper do not get scratched

easi |y and possess sufficient strength and ther nal
COTHYCtgresém |iRvesiaar t&iatest aot he caApRNt seh@ltey 8$edputtering
pure copper (oxygen-free 20 copper), alum num

targetipackinginplala BaPabirl &t suffickentlyseeepmmastadinge furtirer dvigh-power
sput Sihof, AR 60 R RHar e €0 2 BhPRR ! oy paciing

platé WtH4ir )is ofineXpensiver) and @xceRPri@sesti@rigive edanahiedtly current
the material of a chrom um copper backing plate. In
charggtaristie, Pat ent Document 3 describes that a copper
all oy or an alum num 25 alloy backing plate having a
specific resistance value of 3.0/19 - cmor greater
and tensile strengt  BACKGRDBNDARTGr eater is
effective for reducing, as nuch as possible, the eddy
current that arises fromthe rotation of the magnet

dup RgerRYBSES, ‘r?],‘bplpép by Wiﬁﬂfa@r&?ﬁl@?h@ﬂrﬁél%ﬁd‘u@tivig/ is generally

variation’in the rotation spe e magnet, an

used nertheycooling/supporg substrater othaisputieninghargstf e Eor mstance, Patent
flux, ,inproving,the uniform.ty of the 30 fil

Docyngh 1R Hal duFes ofl By bt Deazs: AR uATiEHianathened pure

copirodel Gidt Vg dtY scrafh ek 8EBile anlfl p&sdeai! slineieRtdtrebigth and thermal
descri be diffusion bondi'ng of a high- purity Cutarget

conqusilyitaria enraparistivitaghe egrasintiooallyesisetapare copper (p@gen-free

coprigtfy Bi@fhuch SRR RFuR AR R eBERYRedl, P TP o
t alatedviercRarms DYcuhfen2 Has&Bes¥spper Hllo¢ cdREHNINGES.5 to 2wi%
that it is effective to insert an al um num or

of chremiumuminl patticpiait &1 adBRdd a(aomtairiigs s1vePe 005 mkremium) as a
' | r targetf - | 1.Qy
oSSR Pl B AR Rl R RREI G PREPEhREBRRPa TP
5 Ihheddiiidri, IBatent Doesdimegi 3vdddteibes deaoandopgenalldy 8cka aluminum
between the target and_ backing
alloy backing plate having a specific resistance value of 3.0uQ -cm or greater and
tensile strength of 150MPa or greater is effective for reducing, as much as possible,
the eddy current that arises from the rotation of the magnet during magnetron
sputtering and inhibiting the variation in the rotation speed of the magnet, and
thereby inhibiting the variation in the effective flux, improving the uniformity of the
film, increasing the deposition speed, and improving the productivity.
The Examples of Patent Document 3 describe diffusion bonding of a high-
purity Cu target (6N) and brass having a specific resistance of 7.2u€-cm and

tensile strength of 320MPa to prepare a sputtering target-backing plate assembly
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pl ate, and capabl e of w thstandi ng hi gh-power

sputtering. In the Exanples, copper-chrom um all oy
and copper-zinc alloy are used for the copper all oy
backing plate. Patent Docunment 5 describes a copper

with @r totalpthigkness of/17anget / copper alloy 10 backing plate
capabl e of favorably bal ancing the anti-eddy current

chapieet dPpaument frdesaribesolbgeit i etiegipe tauinsgit an aluminum or
alunﬁﬁ&é%t g[lgggaléﬁr HS{/lngnQ thitk %E@rﬁc@%rrﬁrﬁt bpﬁﬁé%gﬁ'tlﬁeg taBtalum or

magne sput erlng argets
tungBeTutAEQEt- ﬁomhﬂlallbgrtfddkmgdplaw absemblyalvlth aninimal deformation after

I b d

ve ST X S i e i S S SR o bcking
t

o SR VMY LSS SR I o By

coppter-cBBomiiRam a‘lbye:mdecopm&r ancretibpdreiuseddot thengoppertdlysbacking
caused by the heat generated fromthe target,
Plate;; ohosed i s a target/backing plate assenbly in which a

t apgRht BYbLneRS kidseribbe L chbpér b @Bﬁéert Q%mérget/copper alloy

conductivity than the target are integrated dir
backing b&ﬂte isapakiel offaveraphnbalagcing thecantieddy ounrengcrnm‘abtmhshcs in

the @ilibek Wi rion. 1 By ApleiRG afokt e i S aBa Bt esalifet in the
othet hfég?@?r%ncﬁpdtféﬁ?mé'ta dt9y PatdfDodtrichts hd&ihonally describes that
titani um nickel the like are listed as

a Iowp@nyHlunpaqoe}merwmyn@mCa f‘dIIeSbrhabed copper; talld)ys backlng plate is

suteBf e dBosP i ey b SBR AT AR SR RELF B Bol Ry of 3o
to 6056 YACSY, @ H0E% Wbls'menbm 6f 400 ¥ 858FIPr eover,

Pat ent Docunent 7 describes that it effectuates the
cddprapyer.cas adneod of resplvingpgrileny Gavsedthnthebpalegenerated

from %e @%r#@t Bkgrgbﬁéea ?%eat ] Q%Q%Eﬁhg t%eééﬁ%ﬁibeﬁmﬁ/h ul %}%rget and a

backAdg plate SAthl m@herollherrﬁaneé\rhcﬂ.ﬁ)tlwtylemaq tHeataegét @@qm’@me‘d directly,
descri bes thgt this is effective agali nst such

or bSbF*aﬁ)leé sp4uBeading metach hadolling asthad ape Jhﬁl“"@h‘éﬁg@a spacer
havnr?? r*?ﬁeltl ! Inlﬂ%h &ﬁé‘tté@'ét ﬁrfefr-%r'"{‘é ﬁeﬁfeﬂ?bo[}%‘%ﬁt ?}

t| on ue t stress
t He tharogse ofEtherAlaalllpydatgatJ pmm slmerlutanium,smukeleindw’g\e like are

t
isteda§ dfe 5RGCER A 2BRE POLURerT & HESerHEsal & i pcasibls 4a speed up
the o'e?@bltl'oﬁ Jer/i’n%feaéehfhet l%hg%raﬁfregff‘?ﬁé ?érg@f‘dargﬁﬁerefore possible to

i ckness is roug dit
stablpzi@r@mhlgbbqualﬁwthla fd@@crl bes a sputterl ng devi ce

cter t hat C preve f or

o RYBh o PafRnt, Dactint nt: GEsiiase fedl JeeTariates the cooling

efﬂc@@@kbﬂmepﬂa?ééi BysinBeRIHGIEShpdr dredghirfiin dhehd aRBY the&reBf between
t he backing ‘plate right under the erosion or on

the tm@tmthea@émngt plate dpagiing phatenmatmstalrie fEu,8AL, LCUBBAIT7, or
Cua-ARFEG! 1 bes

Here, Patent Document 7 describes that this is effective against such
problems caused by uneven cooling as structural change due to the
recrystallization of the target material, deformation (warping) due to the thermal
stress of the target material, deterioration in the sputtering efficiency, and meltdown
of the target. It is described that, preferably, the insert is of an area that is 70% of

the target or greater and the thickness is roughly 0.05 to 0.5mm.
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5 that the reaction preventer should be

hi gh-nel ti ng-point netals or any their nitrides,
silicides, carbides or borides, or the graphite |ayer
enbedded in the groove, or a hollow Patent Docunent

8 Ueaddntlbas Paterit Docuraepio8 ldslceibee apsmvteatings déviae iohasacterized
re he tar%@ergannot be renoved from the backing

in ﬂﬁt 2 agtighsey QloPTeYRNling fhe eaction Redyean B1A target and the
bactﬁﬁ#tp‘lﬁb' i8%r¥{88d ra?ﬁ{aé‘&' &gtﬁé“ﬁpb?f&%t of d%%%ée?rﬁée pldl§ right under

am nati1on results from di usion o
the erosiinsorean ithe bhek fecekofthethrjed. | Patertt Bodumngets further describes

that 5 A4 PB TV BaER ShOBLbABIRN- %{eﬁeyﬁqaé$®£é$£%“£tany their nitides,

SII|C|H6!3dc%bsDHF"b'o?lﬁbeoar b :Fﬂpr_al A él'\goicrd’éoemthe groove, or a

Docunent Japanese Pate I cation
hOIlCHB 269704 [Patent Docunent 3] Japanese Pat ent

boR AT DoRUME A deBCHRs et 1h SIboRu Rl e VR situaions where
the t%@@éi‘ datotbe [41AbOEY fiRE liﬁ@rbtacﬁing QQWUQ%%@ r[eDa%katwnh the

Docunent 6] Japanese Patent Lal d-Cpen Publication
heaTH'i!Dr!nmmrlngMﬂ@at&plmmmmmtafgemanﬁaphw&t@ewmmn|nat|on results

e | ication H1 8987 [.Pat Docune
fromgMiSigR <ot G RlediPlenBaching ElateRAEE EgStapintrusion
therddfdnioothedoirned iakimasit@iritiesas obtai ned from pat ent

gazettes, but as recent technology, the linearity of

sputtered particles to be deposed on the wafer is

oSS P S SAREY, oz

[Pate;mrDmctJmaentlaj Japdaesé Patantrmaid-Opeh Rublncrwuonelwms zw704
nmto 65nm_ process or the |ike. For ex
Patqn AP aT Al JabrRgSe ot d A ORerLP HBlcation N0 1200 apeae2
rQC t
[Patdr Boctnertid 085Ane B PERA LD FPbRADI o Ma- 120316
[Patemﬂ}aoumgertS]W@ZOGEIOG@D%he backing plate in the

S terin Vi ce ases at
PatRtidciimait el SeneSess Balany Taiubierop ullicationio Jifyaare
[Patdif GBIt 7] gﬁpéﬁeé‘é P'é\ter@%% @ﬁ%ﬁﬁ@?&ﬁneﬂwo. H11-189870

copper-zinc alloy Is used as t acking plate
[Patemﬂlmuatent 8 iJapanése Patert daihQfesc ublédhtiondXpaedB3-46368

has hi gh strength and superior thermal 3

conductivity, and is able to inhibit the generation of

t Mheedehegbitig’ BREKgRIBKET At er§§ Sobtaifé8 nfr%‘\e %até?'lts%é&e’tfes but as

of effective copper-zinc alloy is used for the Dbackin
recery] tacbnolagy, thedinsasityapf ppbbmrem particigsitodre daposed onithe, wafer is

corigF0Ht45ed 0% SRR BiF Rl st ency

of thatspgutieréd fladticies in Drientte toriiaefih@@ring network of 90nm to 65nm
process or the like.

For example, this kind of sputtering process is referred to as the self ionized
process. Depending on the status of the magnetic field that arises due to the
magnetron rotating at the rear of the backing plate in the sputtering device, there
are cases where the heat generated in the severely eroded area of the target
becomes extremely high.

Generally speaking, copper-zinc alloy is used as the backing plate material,
since it can be manufactured inexpensively, has high strength and superior thermal
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In particular, this kind of problemhas frequently

occurred wth a tantalumor tantal um based all oy

target having | ow thermal conductivity. Since the heat

di ssipation lines were cut off at the portion debonded
conduativity, endoiscatie go iHrabie thevjenerasipHidiehé eadyasrreant i Ne@shheless,

whil e neglecting this status, the target was partially
everheadhiokiaevef GRotive qappeRaine alyuimuisad i thRdackingsplate, an

; t I,ng: £0 - | que
el FRERTD k2R oL AP ars dhiadlve 3fof A Svaporates at
the pdrtion whereltheerdsiogds toncentrated tamel délsynadivig occurs at the diffusion

conductivity of the target itself is significantly
bonggqiierfattan the thermal conductivity of tantalum a

Megt r I , :

At PR b R G T8pler B! oA ook BfER Wit & tantalum or
tantatimelsgpdext ealloyhtargehdwavinvdiow mitermanspnductivity. bSincs ethe heat

ressyre, is, hi n eve

dissipgfioR ABeP HrS et ebinedertian Hebondead (T ahe hackiag plate, when

. h ¢ .
spurBar os CaHeH e WA nepihgTREiaRe, MIFRrGORyM REARY meted
down iuer toaihe meéajraccumidatiarh eanddbereewede dapes thataputtedagdsould not
roughl y 500C. 20 DI SCLOSURE OF THE I NVENTION In |ight
be coptl ‘f or egoi ng conventi onal problens, an object of
t heyithr ffeedther f&f?@is' @0r lifistafcer %bEé"r-@.s% MLMinum alloy target),
_structure of spuftering target/backing plate capable
sinceshefthermal epaductivitycebthm daltdeh giselfr isheignticghtlypdigher than the

therrﬁgpé&ﬁ%&s&tiﬁ?}f Eag%{éﬁ%?ej;ae bgej{g%w&nﬁpgtbgnftﬂ(g{cﬁ?; eNie%ri'tﬁg less, trace
amouneXgTelst wer@detectsd ¢ the sputtarddithciptiepelt | - eddy
current characteristics. In order to overcone the

pr OW EeRsUUYEY HC transpias igdesatsedhe Mapot mEessuse dethigh, and
: ; . W th | '
over ol SFpblRgcefal gk, PRCSIaBh sbls) B4R hep siscovered thr

problepnp airiszi whemltheyhiplet stetlemperaturarafethealyacKimg plate at the bonded
i opper.-zi nc all oy backin late, it is possible to
intertgeg) it Mn0en e fpst geededepitian exceedRiuahly aPgede- i s
di ssipated to the backing plate side, and the
tenperature of the copper-zinc alloy backing plate
can be | ower ed DISGLOSWHHE RITHEIINVENTHON nc does not
transpire. Nevertheless, if the thickness of the
insert material is thin, it is not possible to 4

| Qelighthér HIReRBFY oG DnvERBoACkIobERS bR bEjett of the present

tenperature 1 n which zinc does not transpire, an
inverdiont isaoi providiefa sheplenstewcturenobsputtering target/baching phate capable

cKi | ate thickne becqnmes t hin Just. 1 hat S
of sufffnild Aichrimpbatifd HitEeg AT BoweR b b dhitho iy deteriorating
the dHaheteFisties Bfha dSpperimd @fioy badKing dte! thati it inexpensive and

tantal um was used for the target and a pure copper
excelsnigggtiength and anti-eddy current characteristics.

In order to overcome the problem caused by the heat generated from the
target, by inserting an insert material with thermal conductivity that is more
favorable than the copper-zinc alloy between the target and the copper-zinc alloy
backing plate, it is possible to analogize that the heat generated from the target is
dissipated to the backing plate side, and the temperature of the copper-zinc alloy
backing plate can be lowered to a temperature in which zinc does not transpire.

Nevertheless, if the thickness of the insert material is thin, it is not possible to



10

15

20

25

30

material with a thickness of 5mm and having the sane
area as the target was inserted, the debonding of the
target due to the transpiration of zinc did not occur,
but there was fluctuation in the nagnet rotation due

loweraheempetatuen ot the backing pratdyto & tamperatireaih vaios ird does not
the insert portion. Since the insert material had the

trangpifp, 20dap@iatrardy: ffe thenrigeert materialnise taq dhickhdhedbgcking plate
th|cl{|?+érs§e bediRss Shi iy & Eﬁ?ttpﬁf’"ﬂrﬂ‘l&m%nﬁ' {H?é Gfs br‘{b? n%l%ffeb@lﬁle since the

nser cannot ove or egol ng
backieg plate ctrengtredekeriotatdyg. t o over cone these probl ems, it
has been pgé el?overed that it i,s necessary to produce a

bakRl Ry rRVRREN Jvas Heed JPe e faraghiepd & iie gopper insert

I
et AL kS of e R8T i \yRORRES B froet v
insettbdnthaodebmnd]ngcofahé darmlhaﬂuédestheotrammrtaaon dfi zifc d|d not occur,

out BB Wy Bicbort i e ot sRBlioa CueriognbdRtugnoe.fioRekne eddy
curréﬁtetﬂé?aéro%fdt% Nihs¥rtt MEBA. tBi-’mféaf%' HeeP! Afaferididad Itl"ie same

al so been di scover that pure copper I's optinal
areaaas the targat,anflaéncs from trte eddylsutrent basdiifitisamntn and the simple

h d [ backi
use P8 Tsesbeanliat DERConf the IelGaBPRBH R er i ng. che

NBAE €4 I @3uitSof dhtehkadsteai fod oR/Bﬁ:orﬁélCt'ﬁbgé Plodleéns,aRdhas been
the eddy current inhibits the variation of magnetic

discovesed thati it iscoecessgrede qiroduce teebecking platei pawng a rstructure, in

i, AR B A 585 5B TBOFE i pet Y 2 s moro

preférabRy trdrfnahaondactiay trelreebppéding eslioyt ang &oednfot contaln high
deteriorates the uniformity of the filmby causing t

vapop praggiiet elements; 4¢ |emqu@eﬂ| Uy idttBe arpaswhpte ﬁé%C'Ib'é@tﬁ erosion
occuge,siﬁﬁf geeth Féqgésé the ﬁe&e&ﬁ&éﬁﬂy %6\9&%'%‘3%&{% d@r ﬁl%gé’gfde. It has

centrt ortion n or
also rb@éucmscdmeredfthatepum oéppé‘relsetrtﬂynaltus thig ma:térlahanpariﬁneeds to

be d&ﬁé eﬁ&j \?‘%ﬁ??ﬁed onp&ggjpff})rzg%o%?p di scover
"’]\"/ISF‘éd\}é"f‘C%itH%Bbﬁéﬁoﬁ%‘?@%hﬁg?ﬂé 'Pﬁaa@Le‘irtornu%t Wtﬁtlﬁé’%hmd the

that pure copper~is
backjrup iplaten aatd thes edelyt carremqtointhilsits tiie Maeiatlam gn‘t mag!nehc nfield and

occugg%tg%{eb?ﬁ-tba A C&ﬁ?@@éﬁf Ilr? S{Wﬂ'hll? (%ﬁ fﬁ.g:ttéé}ﬁ@pﬁgeed of magnetic
field PEei@Mdr. t Menik e@&PGV et ' dS®irs efYé’(ﬁl%rﬁ@'lehofnatéhQI% havmg low

contained in the ‘copper-zinc al | ate, and
electripal demeta@cagan@tdemlorateshﬁwet alng‘etmb\acﬂﬁm@ filnatly causing the

ur during the sputtering with the
magl\é\"}&cer{n é&?hﬁnlt%iﬂé %pper zinc alloy backing plate
bolflﬂﬁsd iPREY -betin Hi3BoVAER thaf is REVENsaFY td fenhti?edabﬁﬂe copper at

necessary to inhibit the generation of the ed %/
the centnakportianaef thesiasge! inMrdeaeteredicst theninflaen¢reof the eddy current

of thé“ﬂmé’cgbf)é’r Qrﬁwbega f' I'm

Based on the foregoing discovery, the present invention provides 1) a
sputtering target/backing plate assembly having a structure such that pure copper is
embedded in a backing plate position at the central portion of the target, within
sputtering target/copper-zinc alloy backing plate bonded bodies.

The present invention is able to.prevent the temperature rise, evaporation of

zinc contained in the copper-zinc alloy backing plate, and the debonding between
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5 As described above, since the eddy current inhibits

the variation of magnetic field and occurs greater at

the outer periphery in which the fluctuating speed of

magnetic field is faster, copper-zinc alloy capabl e of
the itatgetybackiggt hateendrich | mnimafilyt becuredidyingutiree rdputteeidg with the

0. be, used for the oyter ri phe of 't ackin ,

spultineE tare opberzing Sifut baBing gt binded Borlfy Ahthe same time,
how&¢é Mittlis Rd ineReSéaryN® ﬁrﬁ{ii?tth%rﬁer fién Qﬂelrh@’ebagé.]&lrrent that

concentrated with pdre copper whic oes not contain
causssribezledetieratinn gin thehanifeimitycofitbedimvi ty. Since there

are differences in_.the te rature rise and bond. .

ot Ra NsehTFq ABOVResER KGRV 2R IRt fieorpialion of magnetio
fieldt @i @lccURs gfdabr at Re rmﬂéﬂPeﬂpﬁéryofn Whtch Y flsBRBSINgSheed of

diameter at the center portion formed from pure copper
magnetiel fietchisfastes, eenpeippin® plowcapgblacfdnbibiingt et ganeration of the

o FFEh. L b 0 v Rk ok e e

it is héé@@a{ryQ@W@plaéé.fmlyaltrhé))tehﬁélk%é}ﬁonnﬁﬁhé teRedeshdrediie energy is
Specifically, this would be 2) a sputtering

conceaiigérd MalkkPUE prRRET WhiRKe@®ES Noh CaRtain zinteand d1ast bigh thermal
: enbeddi ng formed from pure copper is 1/20 to
concgcg{/@f the target dianeter. 20 The snaller the

di simetetherd ardeiiftereadels mg thenempetatare pisecarad BpAY. sttdiRyth with
reater the strength, and the effect of inhibiting the
the geﬁ'@nst Pidte oferandingign dher kiget imatediaketle ippaspEpment of the

S 0 v i t By d St
KPS Bk et L o0l i AEhEH 050 b st bo
set aopropdately taccoliting aogihe taxget haitfea‘aﬂd/ growamﬂ tharenig a suitable
referre

valug Fik AstbB ReRacly Fnled. indie,weny " oedapeer-7iag alloy backing
pIateEJ f%l%‘éd Baay Sp%’élﬁ?ﬁly‘? d§rW61}1d'Hé Wb%&@ﬁpghgf@@king plate

in
the enbeddin ormed frompure c
assemigy in whieh thecdiameter af the Bmbedding fosmeldofigm pure copper is 1/20

Lckness of. th ure copper enbedding is not as
to ”%Hrg'i? F’cvge Wﬁmﬁzﬁ?. al as the diameter of the pure
copRe sndliee dik Wamietersbf khe |éﬂ$bédoﬁh§ﬁbifml\g@glﬁom %ﬁ%re copper, the
y. e 0

i nfl uence on the thermal conducti vi dl ess
greatggythesieength,canrd theheffepl ekinkiiting the gepatatiom ofthe addy current

nrel 8Ll 3k B 5 B R b 04yt e

it isi obsikatiledto Finglke ladjuetfiehize adtorditg @ @he t RRgdUMRaterial and/or
copper - enbedded backing plate, an 6 the pure copper
sputtgeing 1eOndifi9dddi ng i s taki ng on a shape of being

SR8 5P RPerSOARpl U ecbhabondd kg Bite ero e 9 o
sputtering targeidyacking plate aissembipar wdich thie thipkegsszohthe embedding
formgcli lfr%¥ﬁ phpei‘ g’o;‘iée”ﬂs c%f/s to 4/5 of the backing plate thickness.

Although the thickness of the pure copper embedding is not as directly
influential as the diameter of the pure copper embedding, it still has a significant
influence on the thermal conductivity.

Needless to say, the thicker the thickness of the embedding, the greater the
heat removal effect of the target, and the debonding between the target/backing
plate can be inhibited.

Fig. 1 shows the structure of the pure copper-embedded backing plate, and



10

15

20

25

30

shape where the pure copper is enclosed by the
copper-zinc alloy has a significant 5 feature of
conprising the function that enables to naintain the
overall strength of the backing plate at high
the penepeoppearr as theNentbeduing faitakémg og a ahgpe /of dpgieg eniclosed by the

copriareac 1 aoM o TS sy 1 ot Sierate B thecastartblyopriough the
strer?gp‘he@tdbﬂﬂa Bopper I@ﬁﬁvérolnbﬁoﬁpﬁngé’n 36 Acdbfgeﬁ'@@é '&H%nﬁfss kind of

t he copper-zinc all oy backing plat
Shapeswaefestﬂm abreece;pperds wnelasiadclay theecd:mr mm'rauay hafsfaes@mflcant
and the debon

feat{ih bt ogBRBLRPINEEE SheCrNEISs AR BR AN IR el sEANgth o

the BatkiftEphatd bl?higheteﬁfpetrﬁ‘l%résplﬂ tering target/backing
pl ate assenbly having an encl osi ng shape as descri bed

abBlitg, thet sputtering targeticopprensna sdlog)backing platerassgmbly having

e S BRG0P DRI o 80 eibilang o i

madaUoebsopneb 2Mt 6f tHy ehieknddeBELHACEH e.tbmct a\AKBasKing plate 2.
of the copper-zinc alloy backing plate. Here, "cooling

Andf thisnig Refayaeable Ajeucsire: siacenhiekher) temaval iedfegt 0édhe target 1 is

greai: Qﬂb e dgggh&fﬁh et}eg\ge ﬁ ['ﬁige g@@@ﬁ%gﬂ@& gﬂalég %&p el:pe @E\bbjpd

Wi Ihhreiam t@thé fepruvlirecoh thes tspatteris@ N&rgefybeickidgt plate assembly
contact, it is possible to cool the central portion of

havipgan &ng@@%ﬁeapgoa%mserleﬂ@|a}bovm thisughsa pessible to use 5) a
sput%?iH?ttﬁFdém)atcﬂ |5I/apé"8§é%‘ﬂb§) ﬁ%ﬁn@%sﬁm& reogu&bfn%tﬁge thickness

ent® i nvention can regar Iess 0
of the ygmebedding fgmhedririoen pare coppelscuiéftbmughe (pemetrades}the thickness

of thferI %?Pﬁeé)nﬁﬂéﬁl? %Iltef}r ch(lqg),pﬁﬁet 1t,=n| ggal?rid hea}‘g OL)ac?< %ce of the
backtrﬁ}j‘bfﬂté'% gﬁ%%fj c@bh agaltfst RRESRIE dc{ﬁ}ﬁ%?te'n%b&ﬂﬁg al fPthis case,

be applie pUttering targe
sincenithgh-oosling ngefimnmannletml pueg eoppeswith sigsariorbihermbbcenduction

In addition h. rese fnventijon i ffetlv 7
comé; T et pPftact 1F 4L PFRSBla 1o ¢60] trnceridl msron i the tardet more
efficightiyict ur e such that the target and the backi ng pI ate

are diffusion bonded. This kind of structure is based

orf\lthavgndithg sputiedng hiargewbagién@rplatey asspmblyd of othea present

vergh A L A8 B8 Pl 8881 or AR BE A IRR Bl s, e n
caseb ¥hgRe 6)Re RAIRREMiatiis paridutarly Redleddo Righ feﬁupé'rﬁtdréﬁﬁs formed
a sputtering target/backing §|p| at e assenbl é@t hat is

from i@yl 9 danighemdvased. alinye - Jihe préseRbinvantjen asaciisade applied
I
toa %Jﬂ{e fqg? of h? h-mlﬁiﬁagﬂm%tﬁg r'&:i)énr?%% St%t lescriged above.
démadelltlomn Wm pfegelmtelmmyion% effattivesfor 7) @eﬁmﬁmrﬁ@ target/backing
Si Neverthel ess, it should be known that the
plate Sganartily TRV G G BTAEHERSHGN AL e sar8Rb Ppduine, hacking plate are
diffusiEre HIMdeldnY &Hid Khd OF SstARkufd e bh8edr 'AbbRfing method that is
generally required for a high-melting-point target, and strong bonding is required
because the thermal influence is extremely large. The present invention is also
able to provide a sputtering target/backing plate assembly that is compatible
therewith.
The sputtering target/backing plate assembly of the present invention is
particularly useful in 8) a magnetron sputtering device in which the eddy current is



10

15

20

23

30

to the use in a magnetron sputtering device. In many
cases, since the heat tends to concentrate at the
central part of the target in conparison to the
periphery 5 thereof, the sputtering target/backing
generaied @asiybl yNef/ettheleps,esibthd)LuideriId oknawem nghatpuhe sputtering

targBiBRSind Riale S<SemHE o the Hrsers iawenitios dess nohBave To be limited
to tHénUE@ﬁﬁh%ﬁbhé@oﬁfsphﬁénﬁ@rd%@ﬁce T $nart e)’“@:ﬁﬁ@%?ﬁge the heat tends
i nvention can al SO applied to gen sputteri

to coaceolste At theecq:niraé mrppﬁrtha!starget em‘mmpa@qmatcertlnalpenphery

erh gl i G A5 BB D e Ao RSB o using

pure- 69PSEr WAR hidie thisrAthl apndletivily & hePRSitral Pagt tHeleof is effective in
copper-zinc all oy backing gtrf)]l ate to be used in the

ordespigt segk e undeetqasdiogiofghpl targetas Jenis) the m@t rnneéention can

containing 5 to 40wt %
alsocq)eogﬁélé @ng%ieagggé"ﬁ?#ﬁ{gs%\gg%ecause t he copper-zinc
al heythequre doppér Hs ﬂt\% émpebarlg matdAate tErLSEd M thé sputtering
i nexpensi ve, has high strength and superior thernal

targeidpricldng wiaty, aS&ﬁEﬂb'ﬁ Oééb%ukﬂf@SQﬁt inventising i9) Pxygen-free copper can
be ug%aee{saﬁ]bﬁjhrg ?ES[ eddy current. According to the

ove invention yields a superior effect

of Thei mQ) addpfpet-ﬁznw alloge backingppritst ioudielirusedf in the sputtering
uttering target/backing plate capable of
tafg% aqkdngeﬁ[gqt‘i/ aag%m%amqrﬂl@ 3 GPRPRITZIRG HASpEwePPer alloy containing
5 to AOWSEHt ﬁﬂc"&aﬁwwpsg&t e"l’h%ﬁ@tdéﬁgusg%é %@ggﬁr zinc alloy to be used
characteristics of a copper-zinc all oy I ng plate
as thehbackleg ipteete peateiriaé issindxpensies, shasnhighrstregigth and superior thermal

condtiggiuiniads speble ShMETtrg kg dierelioy ohtg;pay Gmant
Cr R&Sordlftd *t@rthéfalﬁ’m?ear%t pRaEht rhgvé’rhﬁrre icAd$ &M3Lierior effect of
Yt S

according to the present I nventi on.
beIHMItNCBFQ)UdeTa-IElmWENWMQBOf srpettmm mrget/baelnng qiatescapable
Ialned | éﬁ with reference

of sUREARtY &Kot ot rofBpbiel SHutsEnoatitpeut gteriorating

the Eh&raetstftios ¢maeeép;§é} Aheldlloyi Baél@nWaféetHuétmst Fﬁéxpenswe and
t hereby. In other words, various nodifications and

excels Hestrength eaidnanti-eday suerephcharactesisins.cal spiri t
claimed in the clains shall be included in the
present invention as a matter of course. 8 (Heat

Affect Test of BRAIBFIDESCEIPTRINDRORAWING
Di ffusi on- Bonded Body) The strength of a backing plate

of the tantal unml copper-zinc alloy diffusion- bonded

D086, 138, eSPRLLIRT draFL D B9800 s b7  Bbgoacns it
assembiyg acdtvelirfgolol thei prgsemitinvertion. wer e used as the target

5 and backi ng pl ate.

BEST MODE FOR CARRYING OUT THE INVENTION

The present invention is now explained in detail with reference to the
Examples. These Examples are merely illustrative, and the present invention shall
in no way be limited thereby. In other words, various modifications and other
embodiments based on the technical spirit claimed in the claims shall be included in

the present invention as a matter of course.
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Target: Tantalum dianmeter of 440mm thickness of

4. 8mm Copper-zinc all oy backing plate (alloy nunber

C2600): Thi ckness of 17nm Bondi ng of target and

copper-zinc alloy backing plate: D ffusion bonding
(HeaNAﬁect hest af JagtalumAGeppey- Zlhatﬂeﬂoyi |D|1fmmodemiadieBIodb,t)dy,

¢+ BBe meiertth, of 6 BBenG udte: ohiie Bt A ERESS 500 Ay Aifusion-
bondé@BbHE%‘anatSe %Qﬁﬁmé@%lydéljb‘] n@nwli%oﬂijﬁgapﬁéhtrﬁéntt%}% observing

t ant al un copper-zinc a e copper-zinc al
the pwapdrating|siatisnett zincal Tﬁeaﬂoﬂlewlngematelmalg.were used as the target

ubsequently, in order to denonstrate this result in a
andﬁ ﬁ@iPacpi?q €cal cul ation, power of 500Wcn2 was

unt4rgetlimangna, asﬂarh@tea@,f anemwfthrdkﬁe%m nfém;mort I on
having a 15 di ameter of 50mm whi hypot hetical ly

t heoppett-zige edey tqa@kmgcniate( (Bdiownumﬁrtcé&soqz Pbigksness of 17mm

onghaibh o RraB? BHEEbobarink ok thitidhd el imliERh onting

aCWWt%' thisPtdr§ 87 aUkiRP pRite \§FfusidicBondéd Bobii Sint Yid neBFanspire in
wher e debondi ng occurs.) Moreover, the back side (side

the Wtf@eatmgt treatraegletlp tof 70RC.hablevaghplesse imale vacuum heat

voalff 88 64 60408 oo 2 LEE M B3pA0EH atoy s

the doepmﬂz&tmalmyebadmwg plité hedteriglastaited debohbimgsur f ace of
2§%t antalum target was 1040C. This is close to the

Usinbyr i ader dodemgonsitaiathispigstiltrin iy nUVWé'ﬁa| calculation,

pow&r I 2 (Rt miy 9heRld foCamp f the r’ithq Having a
|n erq{g)(‘:/e %"ﬁ Lg& hg)?arget Was ;%éﬁ‘t i

diamedert iotﬁn50|fnrm hwhmhpwms mylpotredticauy bﬁmklnlmtplemcﬁed epui'tmrm (Total

robl ens ar t 700C of the v heat eat ne
sputfegiig| ROWe; 91T Y- waaeﬁﬁgmﬁe iﬁ?fwcwpe Spoftensively only
at theodtehivifdte mbrmsﬁ@té\qs@ﬂhnﬁ éps%@ b%r was 40kW,
tenperature of the copper-zi nc te e ceeds

and rthiggid ya z86€, whera debanding paters. )t hMonenuer the back side (side

target/.copper-zin [ backing plate starts
opposiofiifig tiaed OdhenBReRy, WaR, Mk udtefEpgies degoling water
temp%agﬁ,@le%stjmd)or egoi ng experinment and nuneri cal

cal cul ation, various target/copper-zinc alloy backing

pl l%rpﬁrstfmwwmeauawatlﬁulptm@ re%ﬁﬁsethe/\}eug@ept t:qmp@@tureaartdhe central

porih 5 e S, ity P58 SRRESEROLT, LK, cose o e

targeteémpeksaare édrind Betuzlgpuitemg.cal cul at i on condl tions
were as follows. Target: Tantalum dianeter of 440mm

t HMVERA é@@s&ermgsmt d@@@@heﬁt femaerayrerat tengopded énterface with
the taR)dt Wad'7BeE £2R80%entfd]! $8H16 bf The dPPer-zinc alloy backing plate

and no problems arose at 700°C of the vacuum heat treatment result, with the
foregoing numerical calculation condition, since zinc begins to transpire when the
temperature of the copper-zinc backing plate exceeds roughly 750°C, it is
anticipated that the target/copper-zinc alloy backing plate starts debonding under
these circumstances.
[Examples]

Based on the foregoing experiment and numerical calculation, various
target/copper-zinc alloy backing plates embedded with pure copper were prepared,
and the highest temperature of each copper-zinc alloy backing plate and the results
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5 Enbeddi ng having a dianmeter of 50mm and thi ckness of

6nmm was enbedded at the nost eroded central portion.

Power of 500Wcn2 was uniformy applied to the area of

the nost eroded central portion having a dianeter of
of spoitefinguidst wergaalidenged| athe siumeenvs csituationc cohditions were as
folloﬁz%oo' ing water tenperature was 20C). 10 The sputtering

hdition was that sputtering was perforned toward the
t aTgrglt:DREKAIDE, Rii@heter o3 94bm hmvde*sfbwfmﬁﬁgm ng
shape at a sputterlng power of 40kW (Ex les 1 to 8

an@omﬂibélnétalkw tacking Ristel (adiay rwmhm@@@ higkness of 17mm

1Eh BRI RGP <R i G (RS oot 8 wes
emb@hdé@%ﬁltl’ﬁé ﬁmslemédacér&ran ori¥n.h Exanple 8, the
copper - zi nc_al | oy, backi nﬁ) pI ate adopted the

c uPOWRF & GPOW fsatcwiagt wiiforanly applied.toNbeewearof thiet most eroded

conATEH 1451 Rl 8,450 SR, RO s 0 VS water

coolédqmmmngatee temperatuidwag @0egpar at i ve EX&“”D' e 2 a
pure copper. i nsert of 6nm was used between the target

anbne nePutssingr condition| was Hwtkepiftering e/vaqme[rfpameé iqward the
targeltlbadélrngt plate 7 ssemBalphawﬂ_ ftﬁéggrg%roﬂ{g g@gﬁ?fagya sputtering power of

Bire per

40kV$putter| ng Test Results Enbedding--...-- Backing
1 1 nm 710C No

Pl at e. e e e . f anpl
(Exauiien 4itA8 it Copipasabs Exaapleschant 2 - 1

- t

Ex\yrrtg %xamgles 110 761he' drame(}é%bft ) gureag%%pera%‘ﬁbég&ﬁb Was fixed
to Smrmass shown inriaode i ar]d the Ihlckness was-changed from 1mm to 15mm.

(penetrated)'structure' .. Exanple 4 6nm 510C No debondi ng,

superior deposition | i _uniformty
- -Moreover,- with-Comparative. Example 1, a pure copper insert of 1Tmm was

used between the target and the copper-zinc alloy backing plate, and with
Comparative Example 2, a pure copper insert of 6mm was used between the target

and the copper-zinc alloy backing plate.

10
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Exanple 5} 8mm 470C i No debondi ng, superior
deposition =------------ [ ..... ........
................... [---- uniformty -------------
Exanpl e 6 12mm 360C No debondi ng, favorabl e deposition
[Tablﬁhﬂ‘orrrity e Exarrple 7

daoabhondi-na— aceceaon d
1o

T5mm 3‘” h“’kn‘é sof Hféhes?‘l‘emﬁ"ré“’ture
- ouni flor Bl EVA - b e s S T R e - - - - m - o -
17mm 270 ggﬁe of Cog&ernZtAllgP/e depOSIP{J erin g)ﬁ’?q‘lp-{esults
ExapRUd! unl T1%m """ oDaCKi QNB'd@b ing, acceptable deposition
Conpardtive 1nm (| nsert ed Numerl cal yNe ﬁ dJ

Exefper2 ar depasy t1on| Examgbe I ~ 1]nike d@ISBnldTnQ acceptable deposition
cal cul gtion not uniformty surfacg qhifokmitet p

Exapelef3or/med Gempar at) ve 6r@30{0 nser t|edloNapakiing 2avdNeble deposition
debondilng, inferior| deposition Exaopifoemi® i nto entire

Exembledl ati on6mor uni f or m t5¢0%ur f ace olb delangiap] superior deposition
perforned Di aneter of Fnbedding: SH0pmniformiki ckness of

Exg@pisér -|zi nc 8MM oy Backi nd7®iCat e: 17 Mmdetiadigesuperior deposition
Tantal-ym—Dianet er | 440mm__Thi ckngs ¥MomMifim 5

Exf'gﬂlﬁtst € r| ng12r°%f§t Resul ts)36%rcom t he ﬁ'ﬂ '?qne g favorable deposition

a1+ 3 Ve ~cantral
EX%@I ?or of1‘rf"IH1e tar;Fal um ?gdr get sur E%E Q{‘g'gghaéﬁepi%@pos'tm

i he—hig tenperat f—tthe
Exgﬂgglﬁ:snc phﬁzm?}@yi nig the%gﬁrdé coppe[’:ﬁf‘% Qg Pdé&\a/azekct:iné’depomt|on
was 71

t hi cknessbacp@,{ glatgim |[descri bed i n EXanpl e
ContR2PAEl | NGmer §hsB@d OCCUT NumBktal Ne [T defaing, ikkerior defosition
Exampléor 17 t yinte@atiraccept addicalatidsndesar ukieemigbove, mere

by pl ac |smﬂa<adftarget)dure pafopeed enbeddi ng, the
Compargiige at Gmen (isettdve |copplumeiicat al 1| oflo delwkding, ipfeddr@eposition
Exgreple dased,intaratiet ils esalaylstion ndiat | wiifogmitys ef fective.

ILf the ,sw;f@erommt) enbeBRf9Hed s not used as descri bed

Dlamé‘tbﬂMEEmHeBd-’mg lsbgahe$ﬁ|cur@§@ﬁr@bp@rsz.&fm|bhsadm@qh%ie 17mm
Target: Tastt ¢ Biawleteh 44b@mt Big@bssnasmiv0C at the 15 central

portlon of the copper-zinc all oy backing plate.

ver, the tenperature reduced to 710C and a

(Spuftﬁﬁﬁgr-rﬁﬁhﬁéswé‘auctl on of 60C becane possible. As shown

' rFr-B?rp rFe éumleHEEI CQHEGn RS rﬁé‘ﬁ&ﬁ@ﬁﬁ% atﬁﬁ@gfjmengeﬁtﬁal portion

necessari |l y®nean t a e

of theldantalmmdnrgetl dwfatet reached utﬂff0°®r, bufihe highestnemperatdre of the

copper-zinc alloy backing plate having the pure copper embedding with a thickness

fa¥aVYa¥al
L'rJ\J I

of 1mm described in Example 1 was 710°C, debonding did not occur, and the
deposition uniformity was acceptable.

As described above, merely by placing a thin pure copper embedding, the
temperature of the copper-zinc alloy backing plate decreased, and it is evident that
this is effective. If the pure copper embedding is not used as described above, the
highest temperature of the bonded interface with the target was 770°C at the
central portion of the copper-zinc alloy backing plate. However, the temperature
reduced to 710°C and a temperature reduction of 60°C became possible.

As shown in Table 1, just because the pure copper embedding is thin, it does
not necessarily mean that the deposition uniformity is superior. This is considered
to be because if the pure copper embedding is thin, the difference in temperature

distribution of the target becomes great.

11
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to be because if the pure copper enbedding is thin,
the difference in tenperature 20 distribution of the
target becones great. 11 (Exanples 2 to 5) Wth
Exanpl e 2, the highest tenperature of the copper-zinc
(Exaanpley 238 ng plate having a pure copper enbeddi ng

oc i EXANHRE 308 JubfPyn s atore, of (el Cobertsis lloysbacking

platéNHdv“@(@FﬁLﬁe%o Ehﬁié@i%inq Qﬂﬂﬁr@tthib%é’dcs of&mm was 680°C,

opper - zi nc aIon backi n ate having a pure copper
deb @ldild1got/\P@¢uraamd1thﬂ<d%BQSImn snﬁ@mﬁj was@ccepiebtndi ng

B T L

platé hm\mgmerpmencomiéroynmmrr% with & ehiBRYedid o BHARE was 630°C,
per enbedding with a thickness of 6mmwas 510C, 10

deb aa@iuldwgom@puﬁoandamdep@muom HBiferaptswas savarableor ni t y

of t gggép I 4\1/Yth§ ﬁéﬁ g"&i&efﬁgﬁ p+@{h§8h%é§%@gﬁggﬁh9§ backing

plates dizvéng %T‘qnﬂdlmppmt bm@eﬂhl nEs 20thiBkmessrdf 6k was 510°C,
debondi ng did not occur, t he deposition uniformty
deb%ﬂéngGﬁbnpb@ccwearuémﬁ%l@%ualforam%gawsuneﬂwe
[ S C4hal :
IERERSBI 2 (0 RSB BN i o 8oRhe iy backng
platejelrmmg isDrpurencdppem embaddlng)wltrslapmlcmesmefl 8m was 470°C,

d th ck svvas6 g les 6 and 7) Wth
eb & Bot S g deamaTh D ORI Wﬁ%SHBBB%fr 2i nc
\";‘v:)t\ﬁydg%.‘t%ﬁl eH%bdVeAlfohg \Wiftd tﬁ%gﬁ%%aggﬁﬁelrhee sggof the pure

ness of 1 0 debondi ng
coppmt edi@h&ddin@,ndhehdepepldisht |lmnf0tm|tonrmp|toyed/asand the deposition

avor abl e. en t hou he tenp rature
unifos s fiost GHPRIEAEFS I HECksssaes BT ATRRTRIN
Exaﬁﬁﬂ@gscgrﬂ;-p)d slightly |n corrparl son to the cases V\,here

he thickness of the pure copper enbeddi ng was 6nmm

anWltbnﬁxampi% 6i $he drighenirtemperatise fctheseoppertziac alloy backmg

el SR s SEbhl ATRARIRG DAY 2B Roal LS 1 o0

debo@ﬂﬂd}%dw nendccuvVand fhead@dsition LRkorighRas fAviraBleat Unthis case,
of e copper-zinc alloy backing _plate having a pure

evenc dupgh dhsctempryaivrendacieaserdneigaifeantiy ninevaiepestion uniformity

cerof 3R 8l o iy £ BB AT HENUHBHARRTY e e
coppeergmbedding was Beaaeghd Bgithf | Tal Isycoridigerdepsbe iytadee if the
uni f or mﬁh\tl;vlg deteriorated in conparison to the cases

thicklggs dst % Ie8sEbed abvepnere cuipee TliaseliAm i \igg magnet
rotat®N AN S e S dy bGr&ansi dered to be because if the

With Example 7, the highest temperature of the copper-zinc alloy backing
plate having a pure copper embedding with a thickness of 15mm was 320°C,
debonding did not occur, and the deposition uniformity was acceptable. In this
case also, even though the temperature decreased significantly, the deposition
uniformity deteriorated in comparison to the cases where the thickness of the pure
copper embedding was 6mm and 8mm. This is considered to be because if the
thickness is thick, the distance to the magnet will become close and, as described
above, there will be fluctuation in the magnet rotation caused by the eddy current.

12
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thickness is thick, the distance to the magnet wl|
beconme cl ose and, as described above, there will be
fluctuation in the nagnet rotation caused by the eddy
current. 12 (Exanple 8) Exanple 8 is a copper-zinc
(ExainpleyB) back| ng plate having a pure copper enbeddi ng

kness of 17 "ﬁ t hi ckness as the
coFffSP‘ '3l Ro§OPREEH ga'B?yat%@ Y9 pﬁﬁi@l E@Vlgg a pure copper
emb‘éﬁﬁﬂﬁ} Wth aﬁﬁﬁ&ﬁéb%t oft EMRITRRE daft: ﬂﬁ&ﬁ’fés@tﬁtﬁehéoéper zinc alloy

backing plate. The hi ghest tenperature In
backing piatec, arddwving@ strachue Sunh:[ttnat mademtmddmg)spmedmtes the

backily %] o i TaRectiPhbausiucs i ark Ve A0t aRfopRY o not

occroahd Mige ekpbsitieA Q)hn@fmit? U CceptANBET IS "c§¥é’r|§‘|i3s,I S\ﬂdent that
Nevert hel ess, the deposition uniformty deteriorated

the itempeeatges |d@@ﬁeasect 1segnificesdlywaed ethehgoolng leficiency afhthe pure

copf SRR 48 AR M Spterorte i

comphﬂsorﬂrttsttla@mség wierenigngickiess diatiensure! &ﬁﬁ)é‘%bé&dmg was
descri bed above, there will be fluctuation in the

EmmrdsideBMnBt af Nisnisceeruidensd tonbedarrauser if ghe. thickness is thick, the

st REIR UGB D 0o o, A2 SRR BBBYE, prore i oo

flucta5t|dn mﬂhaaaagaeﬂrdv@udneeausédebgﬁfm eédy engent. f ace and
the co r-zinc alloy backing plate, and with
Wg gr%le BRigS hand a pure copper insert material
of o b i et
s e e

1mnEmspU@edL bat\Memermremltlre/daalﬁmari@d:ee ahd thlet bopygdr-zine alloy backing
| ar e

plate, GG Wi roprrEvE [Dartler .2 puts CopBepiarenaplsaial f 6mm was
used‘bém/ete'heth@éntﬁ@’?&‘g%i fatd dnd wg%%ﬁ{%ﬁb@é EPO)“ Bhf:l%ﬁﬁ"g‘lé‘te.

was inferior. This I's consi ecause
i niVitbi tGamparativet Example do@pelr -Gompaedtivey Exzaden@, although

oo 35 S, Ik Bl BB RSy AT et o
pureecshp et Unitie High Ghreanal (ﬁﬁ](ﬁlCﬁVﬁi{ ]tﬂla dépobitfort QﬁtfofrﬁWWa% inferior.

upon fixing the thickness of pure copper enb

Thistis censigengsl tn hﬁa§e§ap§e itbe lnhlhlh@n Affact eofi the tCQQDGF zmc alloy

veck ol weB RN, 05 PR Sh iy AE VS 45 00A o i e

magm@tn@tatmmhdwd%wmaoé@d;emrrentt he sane as above
(indicated again). This is shown as the ratio of the

(Exampéﬁ%%)@n o)t he pure copper embedding to 30 the
hil’ﬂf‘ies‘i"r@ﬁ?ﬁseﬁgoﬁq‘f% the NERNALD of HAUBLAS Bhpéf 8MBedding to

ness o0
6mm, which was superior in the sputtering test results, and changing the diameter

of the pure copper embedding are now shown in Table 2.

Conditions of the target and backing plate are the same as above (indicated
again). This is shown as the ratio of the diameter of the pure copper embedding to
the target diameter.

Target: Tantalum, diameter of 440mm, thickness of 4.8mm

Copper-zinc alloy backing plate (alloy number C2600): Thickness of 17mm

Example S shows a case where the ratio of the pure copper embedding
diameter to the target diameter is 1:2. The highest temperature of the copper-zinc

13
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Copper-zinc alloy backing plate (all oy nunber C2600):

Thi ckness of 17mm Exanple 9 shows a case where the

ratio of the pur copper enbedding dianeter to the

target dianeter is 1:2. The highest tenperature of the
aIIo;cd;qﬁk.ingupiate Y&saM26yChatdtiomgling atie nets 0620C, and the deposition

9 ot occur, and the deposition
“"'f‘grﬁ'?%”ﬁ«?t? efavor abl e. Exanple 10 shows a case
wh f c e
Bx&miphe 1025h6éw8sTa thSe RMidre PRt HPEﬁ’éj il & g@@fte‘?ﬁbeddmg

to the target dianeter is 1:5. T e highe ure
diamgtet tethaoiaseet dinmetesisal :boy Thadiignestjemperatase 47 6@ copper-zinc

alof SRR A8, 49554 Ul B b dne ot

unifdredityewds sLipehbie 2ﬂhéﬁie%mi§ afe BAbWA iRfrabledhiest

Tenperature """~ Pure Copper of Copper-Zinc Al oy
Sputtering Test Results Enbedding to Target Backing
[Tab%é]te --- Exanple 9 1/2 420C No debondi ng, favorable

. _deposition unformtY Exanple 10 1/5 470C No
debondil n@iarsaigeRatiobf depamestiTomperttdiel or M T ynmm Exanpl e
11 1/ 7|5 5PO&CNppalebondf Agppeupiat Ay (deposSpuit@img Test Results
uni f or piEmped¢gitegbegetl 2 1/BackigBRI@e” No debondi ng,

ExgmRiePabl e . .12, .. .. |..... 420:C" -1 |- Nepeminding fe@ratie
R A S d ___|_deposition uniformity| f
EX"W"G ) Exarrp?fé 13 1/ 20 690%No debandie dehondiogespetor éopositon
Uﬁp35= t-enRi-or Aty i \mumfwmty 400C_No
Exaaié)bond ng, er égrl or d=p03| t‘rf°8r{5 ynlfg%:gf“"g' superior deposition
ar ot vy
EX Iélfél I I Ul III 1 — = U‘,'fU“ .
ai#so >750 C lgartl al el t dowPof backli § ﬁg'%ﬁfg%ﬁéﬁ%ﬁ e
Exafhpte 130 €b0ONdi q@s_ Sputtering dgldt@l rupt cho FhgtHcdSptable
1f40 >r50C Partial ne|tdown of backingpg Qg,ﬁm,form,ty
Comparative 1/1.5 400°C No debonding, inferior deposition
Example 3 uniformity
Comparative 1/30 >750°C Partial meltdown of backing plate,
Example 4 debonding, sputtering interrupted
Comparative 1/40 >750°C Partial meltdown of backing plate,
Example 5 debonding, sputtering interrupted

Thickness of Pure Copper Embedding: 6mm; Thickness of Copper-Zinc Alloy Backing Plate: 17mm
Target: Tantalum; Diameter: 440mm; Thickness: 4.8mm

(Examples 11 to 13)

Example 11 shows a case where the ratio of the pure copper embedding
diameter to the target diameter is 1:7.5. The highest temperature of the copper-
zinc alloy backing plate was 500°C, debonding did not occur, and the deposition
uniformity was superior.

Example 12 shows a case where the ratio of the pure copper embedding
diameter to the target diameter is 1:10. The highest temperature of the copper-
zinc alloy backing plate was 530°C, debonding did not occur, and the deposition
uniformity was favorable.

Example 13 shows a case where the ratio of the pure copper embedding
diameter to the target diameter is 1:20. The highest temperature of the copper-
zinc alloy backing plate was 690°C, debonding did not occur, and the deposition

uniformity was acceptable.
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Exanpl e 5 debondin s utterin interrupted Thickness of

Pure Copper Enbeddi ng: 6nmm Thi ckness of Copper-Zinc

Al'l oy Backing Plate: 17mm 10 Target: Tantal um

D aneter: 440nm Thi ckness: 4.8mm (Exanples 11 to 13)
(Comparaiive Exmmed a case where the ratio of the pure

COpRET AL S TR, BB, S4BT e v copper
emb@bhﬁ%%bm’ffétégt@&ﬁé Qai%? cﬁ%@terngp‘ﬂcﬁ norKl RigHelst YeMmpkrature of

and e deposition uniformty was superior.
the @Wmnqgllghmkmgca@& hd0e°G Iaedrdab@duﬁg itk nptioecur, but the

oop§ERET TRPRIIG: FUARE! SThSid Rookedh i 5%tk e purs

copper embeadiigndiafieibe warstoa3Rirge GRRROME B@pé’slﬁorﬁ‘QInﬂ%%H{/ became
and the deposition uniformiy was favorabl

inferiaradye do the diwsivationcinsthenmagset metatiani Qal.@[edt by tlpe; resldy current;

that ﬁgpg%ﬂ’ﬁé@ﬁﬁ%ﬁ@@%"t@ ﬁ,gﬁ%gt[ Zné Itl%phgr g‘g}gpg Sy [glng plate was

diminishey Uyathblpngenbpper w@grt69OC debondi ng did not occur,
and the deposition uniformty was acceptable. 14

(Compayapye RXPIWIeSAMPOISD)3) Conpar ative Exanple 3 shows a
CagEmpyaratfvet Eﬁaﬁ?ﬁé % ?ﬁ%\}i/g%?g%@ W#Betrhg Fiﬁ%egﬂ rﬁ pufe copper

di aneter to t ar ge
embeddipgrdiameterdd thée thwgeo dizgnetar iw1: 3bL037I'H@dﬂh bhég tehfdeatiuse of the

400C a debqndi n di d not occur ut the 5 deposition
COPRELATS AlaX, agng s icseoedes 250°C b debording Gegtrmed.

bergyss cbh&d@%d@ to PRARSEaLRED gdﬁd?'@ éygg%?%gﬁbé/@:ﬁné %?ameter was

| arge and the deposition uni ormty ca
too simellt thet Htarfnallmhtﬁaslonreffecttums rpgyriicienptaaid dine mppedzmc alloy

dd en is, because the inhibition
backgi/q B%?e 5 %/R%P%'[}’ mteg c‘,’V’hI | oy backing pl ate was
le(or'?hPél‘bﬂF‘i'ebExéﬂﬁ | ar §h&ﬁ§|ﬁbef:aéé‘%\ﬁ{ére tiHQ fa@%”@faﬂ%t EMPe copper

es 4 and npar ati ve Exanpl e shows a
embwh@ns digreetesito éh@targntadtam@tec@p*péa éﬁh’edﬂgheﬁj tameeatere of the

copsbL e g Sebi R el Yool b GRbngng cqcueo. The

condﬁmﬁwdgéggfél@,te@%ded ehorecthag the eohditien il Iﬂld?npératlve Example 4.
caonsi dered to be because the pure copper enbeddi ng

di Hiigdiseongideredsta be baaguse theoure copaer entiagsiing diameter was
t00 SHAEChe" Rt AT Hreck Yo DRLRIB, AL g biBlowanc o
backﬁgammtewésmmﬁlyaneascowme the ratio of the pure

C%AO g\r/ident from the foregoing examples, if the proportion of the pure copper
embedding diameter increases, the temperature of the copper-zinc alloy backing
plate decreases, but the deposition uniformity does not improve significantly.

Meanwhile, if the proportion of the pure copper embedding diameter
decreases, the temperature of the copper-zinc alloy backing plate increases, but
the deposition uniformity becomes superior.

Nevertheless, if such proportion is extremely low, the effect of the pure
copper embedding decreases, and the deposition uniformity also deteriorates.
Accordingly, it is evident that the optimal conditions exist in all cases.

Specifically, it is desirable that the pure copper embedding diameter is 1/20
to 1/2 of the target diameter, and the thickness of the pure copper embedding is 1/5
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enbeddi ng dianmeter to the target dianeter is 1:40. The
hi ghest tenperature of the copper-zinc alloy backing
pl ate exceeded 750C, and debondi ng occurred. The 30
condi tion was aggravated even nore than the condition
to 4/5rofdhmpackinalaiediiginess. This is considered to be
because the pure copper enbeddi ng di aneter was too
smal |, the thermal diffusion effect was insufficient,
and the copper - zi INDRISTRIALPRRI IOABILEYe was partially
nmelted down. As evident fromthe foregoi ng exanpl es,
if the proportion of the pure copper 25 enbeddi ng

di [ 3G i t f [=-Zi :

o TOE RS MR eI SERALPER FeiEa BB BERALES s
structard of rspuitering taryst/backingvplase gapableast bufficldpapvdddotamodating

if the proportion of the pure copper enbeddi ng
furthgyr -@pweaes@,ug[gglgg,w@h@tt%@@r@{tlugethgfclftaﬁ@cterlstics of a copper-
i ek s i ] e hi{C t :
sinc GRAHGURS ERPONER S SLOOPIRNE RS EBRPR b HRo ans oy
currévevaaraetedstcs, idndsit shpantioplarly i effectise ewtteresmitieringva target that is

ef fect af the.Rure. copper enbeddi ng decreases, and
formeRdreadugh T elfingraoi 145} mALESIaSUER ias BnEJum or fantalum-based
alloyAccordingly, it is evident that the optimal conditions

exist in all cases. Specifically, it is desirable that

the pure copper enbedding diameter is 1/20 to 1/2 of

the target dianeter, and the thickness of the pure

copper enbedding is 1/5 15 to 4/5 of the backing

pl ate thickness. | NDUSTRI AL APPLI CABILITY 5 The

present invention yields a superior effect of being

able to provide a sinple structure of sputtering

target/ backing plate capable of sufficiently

accommodating further high-power sputtering wthout

deteriorating the characteristics of a copper- zinc

al | oy backing plate that is inexpensive and excels in

strength and anti-eddy current characteristics, and

it is particularly effective when sputtering a target

that is 10 formed from hi gh-nelting-point target

material such as tantalum or tantal um based alloy. 16

CLAIMS 1. A sputtering target/backing plate assenbly

having a structure such that pure copper is enbedded

in a backing plate position at the central portion of

a target, 5 within sputtering target/copper-zinc alloy

backi ng pl ate bonded bodies. 2. The sputtering

target/ backi ng plate assenbly according to claim1,

wherein the diameter of an enbedding forned from pure

copper is 1/20 to 1/2 of the target
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di aneter. 3. The sputtering target/backing plate
assenbly according to claiml1l or claim2, 10 wherein
the thickness of the enbeddi ng fornmed from pure copper
is 1/5 to 4/5 of the backi ngN&Jate t hi ckness. 4. The
sputtering target/backi ng GUAIMS assenbly according to
claim3, wherein the thickness of the enbeddi ng
formed frompure copper is 1/4 to 2/ 4 of the backing

1. pl Atsputterielyrasgot/bbieking giate a8s8rhBi mm@rag@ﬁdd@@@%m that pure
| at e assenbly according to claim1l or claim?2
cop e'lse‘?'ﬁb?ﬁée@ Huta bRckpItRirigepogitieniaidhp candrah posing pf a target,

wit S S S PSR R Mol GREBPoBla bBfies
2. thThkernsteqhg talgetberking plate agbémplybackorathgt@tRim6t, wherein
erl ng tar get/backl ng pl ate assenbly according

the J’@ﬂbﬁig ansgmedding fomned frop gurevsepremist Ha0ttarigatofitke target

dianfétefred from tantal um or tantal um based alloy. 7. The
sputtering target/backing plate assenbly according to

3. an'ijherspuﬂérmg danget/backing ®lateressentbly hecsonmling tiﬂ:lﬁﬂn 1 or claim 2,

t acking plate has structure suc
wneldlh SR HRRRSE00 0P ot & BSSRINL Yohos, BBt THEL Wrenlel s o s o
the SEBR‘#% la%e thibghagaut tering tar get/back| ng plate

asse P [ [

y according to any one of clains 25 1 to 7,
4. \Ah'Eh@isputtBEingﬂalgeéAhanbingaplgtﬁ absexhblygamca'dmga'&sellamme, wherein

s used ttering devi
the thiEKHEES o the e BBRRIncmE o £URE sambeY S 49 ! the backing
plateaWcl@ié'%SOf claims 1 to 8, wherein the pure copper is
gen-free copper. 10. The sputtering target/backing
'Eh\% spekeiig iargetlbacking ptaje asyembd,y aCcmﬂdmgrlo clain 1 aroclaim 2,

Pt et T e

thickheb® otQie %rmbedding.folmied from pure copper penetrates the thickness of
the copper-zinc alloy backing plate.

6. The sputtering target/backing plate assembly according to any one of claims
1 to 5, wherein the target is formed from tantalum or tantalum-based alloy.

7. The sputtering target/backing plate assembly according to any one of claims
1 to 6, wherein the sputtering target/backing plate assembly has a structure such
that the target and the backing plate are diffusion bonded.

8. The sputtering target/backing plate assembly according to any one of claims
1 to 7, wherein the sputtering target/backing plate assembly is used in a magnetron
sputtering device.

9. The sputtering target/backing plate assembly according to any one of claims
1 to 8, wherein the pure copper is oxygen-free copper.

10.  The sputtering target/backing plate assembly according to any one of claims
1 to 9, wherein the copper-zinc alloy backing plate is formed from copper-zinc

based copper alloy containing 5 to 40wt% of zinc.
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