10

15

20

25

30

DESCRI PTI ON PACKAGQ NG DEVI CE AND PACKAG NG METHCOD OF
HOLLOW CATHODE SPUTTERI NG TARGET 5 TECHNI CAL FI ELD The
present invention relates tb a packagi ng device and
packagi ng nmethod of a holl ow cathode sputtering

target capable of preyv i E%eNadhesi on of dust and
10 dirt, and preventi r@%@%q%ﬁ- and oxi di zati on.
BACKGROUND I n recent years, the sputtering method for
formng a filmfrommaterials such 15 as netal or

PABIOILING DRV IBESANBSSHCKRGINERIE YD Blrdfioty RATHODE

el ectronics, corrosion resistant materials an

ornament s, catal yStSRUBTERRIG RGBTt he manufacture
of cutting/grinding materials and abrasi on resistant

materials. Although the sputtering nethod itself is a
wel | - known nethod in the foregoin fields, recently,
particularly in the TEGHNIGALHI onics, a sputtering
target suitable for 20 formng filnms of conpl ex
shapes and formng circuits is in demand. Under the

| TPEEP R AR BBRECT ApRolih BB RSB pthod o
ahol&ﬁk@ﬁth%ﬂeasﬁiﬂl%rﬁnpﬁﬁ ot ¥PablCogfBRenti kﬁ@w?ga%ihﬁctﬁ dust and

sputtering targe erives fromthis shape

dirt, anef prevestirtphemidityDasdioxidizatidn. 2, 3). 25 This hol | ow
cat hode sputtering target is capable of generating
hi gh density plasma within the target, and, by
further adding directivity to the sputtering
direction, a perforrmﬁé‘&}k@ﬁﬂwlaed where it is
possible to fill via holes in a high aspect ratio
wi t hout having to use the conventional collimtor.

7o, WL LG RBP4 4 B ol sucn
as matdll bMdEPiRiRl hhsi Kedd YiseadinvinUhe¥Bli® Y 1sRkhi 8s Zelectronics,
corrosion resistant materials and ornaments, catalysts, as well as in the
manufacture of cutting/grinding materials and abrasion resistant materials.

Although the sputtering method itself is a well-known method in the foregoing-
fields, recently, particularly in the field of electronics, a sputtering target suitable for
forming films of complex shapes and forming circuits is in demand.

Under the foregoing circumstances, a hollow cathode sputtering target has
been proposed in recent days. This target takes on a cup shape, and the name
“hollow cathode sputtering target” derives from this shape (e.g., refer to Patent
Documents 1, 2, 3).

This hollow cathode sputtering target is capable of generating high density
plasma within the target, and, by further adding directivity to the sputtering direction,
a performance is yielded where it is possible to fill via holes in a high aspect ratio
without having to use the conventional collimator.

o This kind of hollow cathode sputtering target has the function of a deposition

method capable of forming a film more efficiently and with more control in
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conparison to a conventional flat-plate target.
Cenerally speaking, in order to ship and store a
flat-plate target, such target is placed inside a
resin bag, and the inside is subject to vacuum suction
or inert gas is introduced therein so as to prevent
compﬁﬁéoratﬂwwpaﬁerdfolmi flat-plate t8599di zation (e.g., refer to

DA ARFA G Pasler f%ﬁh{rfr?mﬁ&omﬁf%%%%agrgéégﬁgﬁﬁaemet s
P'aceﬁﬁﬁ‘“%&fe@&ég@ AREPE FslBLERLRERLSE ETay $RRGTbE Hort gas s

mtrod'ﬁ!é@h itGereirP8o @ th Hrevehtth@aahe4BR10f &Rt A NRtization (e.g., refer to
02-531690 [Patent Docunent 4] Japanese Pat ent
Paterit&)dhﬁbfrﬂs BuB) ication No. H4-231461 15 [Patent
Docunent 5] Japanese Patent Lai d-Qpoen Publication No.
2001 240959 The nethod of perfornming vacuum suction
th this kind of bag is effective in preventing the

-[Pateatjlﬁegwaﬁnbﬂ di rt and oxi di zation. Neverthel ess, when

JsapaneiedRstenf F RS P%’; TRubfedtiosNe %@Eﬁ%@?ﬁf itmfr o °
As FIG 2, 3 [
[Pateﬁf@)ﬁ&ﬁﬂi%ﬁ%%}) a Ze?mhleral edge 2aof ag hgl I g\r/veiat( Iﬁzde

Japarfddél P%hf‘ga'ﬂa@)ﬁ@ﬁ PLblicatiofi No 4200?109}3367be sucked
sufficiently, and there is a problemin that this is

[PateanDocwueht 8 ent preventive nmeasure for preventing

oxi di zation. 25 Further, since the void 4 wll be
Trans(bmmwr%ﬁﬁi@atiom ptintemational ApgticatiopoNe2G02-53 1680 t he
be pulled i nward, and tension thereof
[Pateefoﬁpawesﬁk)ﬁthe bag to burst. Reference nuneral 7 in

Japafls pRCEPPHESSRLS PRLARINNG 4 b3Ras - D SCLOSURE OF

[Patent Document 5]

Japanese Patent Laid-Open Publication No. 2001-240959

The method of performing vacuum suction with this kind of bag is effective in
preventing the adhesion of dirt and oxidization. Nevertheless, when this is applied
to a hollow cathode sputtering target, there is a difficult problem in terms of structure.

As shown in FIG. 2, a bag 3 adheres (is tethered to) a peripheral edge 2 of a
holiow cathode sputtering target 1, a void 4 cannot be sucked sufficiently, and there
is a problem in that this is an insufficient preventive measure for preventing
oxidization.

Further, since the void 4 will be decompressed, there is another problem in
that the resin bag will be pulled inward, ahd tension thereof could cause the bag to

burst. Reference numeral 7 in FIG. 2 represents a vacuum suction unit.

DISCLOSURE OF THE INVENTION
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3 Thus, an object of .the present invention is to
provi de a packagi ng device and packagi ng nethod of a
~hol | ow cat hode sputtering éarget capabl e of performng
vacuum suction even to the inside of the holl ow
portion covered with the resin bag. The present
rrﬂuerﬁr%ﬁ]e@t st iecprBehhimvehtion fotoageiving #pabkaging tavick and
overcome by providing a cover for covering the
packagmg dnefhd&efitolriodmwcaaﬂhmde spuitdrerg maygearapeableand performing
devi si ng such cover in a certain way. Based on the
vacuurhauetjon ryedits tow insjde ohibephallosnpoitionasviersd phitb\thegesin bag.
1) a packaging device of a hollow cathode sputtering
Taegptesenhchventor  distovereny tbat Hbeleforegaing epiakiems could be:
target; a cover of a size capable of covering
overcome Y]@VQ\M"Q@@ CRHIfE f@frC%@rlﬁartge vRideigherhllew %ﬁltgw@éauﬂermg
he .cover, si ze capabl e of

target, Weq?\fﬂﬂngtsffgﬁwcgl"?r 'na"i’w&eaa'@e‘v?)ée for perforning vacuum
%Egogntﬂmet tﬂ&'elgﬂﬁ'l'gd% \déﬂg ?t Bre%}an'i hﬁverﬂ?ﬁkggbﬂges. 1) a

3t "8 hoIrPowcath rrng targ
packagﬁjiﬁg Heviloa h%%%ﬁhdd@sﬁ@ﬂféﬁnq far@étaW@dlﬁQt atRHbW cathode
he packagi ng device of a hol | ow cat hode
sputtesmy! tdrget; g coeget a atzeocapatge tod cbyerng 2) veidofehevhrayet] ane or
the resin bag is a bag that is 15 inperneable to
more througirheled providedte theyndver) atnesinphask afRrajzel capallesif cgvering

iem o % 45352 iy veielEbodis il fihes s m
f d f | hat

peckaii BEiES ) 71 20N gatndie EpBiiuhd budeh, 4RRRAG Ry avove,

wherei‘gl][tﬂée(ﬁ}vl r%’ﬁﬁ%&é@@ﬁ%:@é&%@ ckébm RAjEaE Q%dg%W@Qhode

uttering target, inclu

sputteFiﬁ@t&fg@P%c@érd'lrgﬁcﬁh bng) abﬁ%/%h@felratrﬁd Fesig apglk & b@@ that is

covering a voi the target; providing one or nore

imperrhbaplegto- baygen tamdt hwistoreerand @) abenpackagisd meving o @r hollow
them and perform ng vacuum suction to the inside, of

cathodengputtering Bygetrcoosdira §o @@yrﬁﬂeh@ﬁﬂ )oto %) m\raa\mweﬁbw@ cover
sputtering target accordin % wher.ej n

has nw@%randsl&fpaﬁg dramia faisplate ?)att' @aeateh@a%f. W@l%&nmﬂj 't%fshape

ow 25 cat hode sputtering target according to 5)

| aﬂertQﬁ.V%ﬁu i0herein the resin bag is a bag that is

packég, T ne¥(ﬂgm?%g) BRSidRY: SEUECpaditif) thBfhod of a hollow

cathode sputtering target, including the steps of installing a cover of a size capable
of covering a void of the target; providing one or more through-holes to the cover;
placing a resin bag over them, and performing vacuum suction to the inside of the
bag; 6) the packaging method of a hollow cathode sputtering target acéording to 5)
above, wherein the cover is transparent resin; 7) the packaging method of a hollow
cathode sputtering target according to 5) or 6) above, wherein the resin bag is a
bag that is impermeable to oxygen and moisture; and 8) the packaging method of a
hollow cathode sputtering target according to any one of 5) to 7) above, wherein the
cover has rigidity, and is formed from a flat plate that is capable of maintaining its

shape after the vacuum suction.
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hol | ow cat hode sputtering target according to any one

of 5) to 7) above, wherein the cover has rigidity,

and is forned froma flat pdate that is capabl e of

maintaining its shape after the vacuum suction. 30 4

EFFECT OF THE | NVENTI ON_The present |nvent| on yields a

superior effect FhFEd OFtThs INYEATIONF  evacuating

the void of the target via the through-hol es provided

to the cover upon 5 perform' ng vacuum suction to the

h 0 0 t. LAY c ] r

?'hle gré(}aehtﬂ ‘?19 éﬁ% ygél'dg Qﬁﬁgﬁ?r %ﬁg{:ﬁgn‘éfhporlfl is §%¢Jble of
evacﬂiélfhgt HeOGdid dftthbscaﬁﬁ-?%r Epltt?e trougRin &Y Brdvft%dciceﬂ{ésﬁﬂler upon

target surface w thout even oncé com ng in contact

perfomwhing v unpatktioh g the dollow Tdethed® sputtaried ¢aigbt cavdred with a
effect is yielded in that it is possible to further
resin hagy and, inbe aditkioi kevoofe theserodad pertian efittie pargetiitis possible to
~hum dity and oxidization in 10 conparison to
ma'“@ﬁhv@nﬁ%@ﬁﬁﬁd ﬁ@ﬂﬁbéﬁﬁa@wogtsm PTceNganKng i contact with the

packgdpd GRSTa; MBI PIES %acai"égqaﬂé S o0 R Viehdlf ol if 55 e to
furthecrgmeggﬁt' 8 ddiedRin & dlfstﬂ nHr gl ArBVER lﬂﬂldltg'élﬂd.':dx%lzgtlon in

a Cross-sectional i'ag ram

compafiSoR t® BbRVENticHal ﬁié’ﬂlgodeﬂ the convent| onal packagl ng Of
a holl ow cat hode sputtering target. BEST MODE FOR

CARRYI NG QUT THE | NVENTI ON 20 The hol | ow cat hode
sputtering tarlﬁet of the present invention i s now

expl ai ned WwiBRIERePESERIE HGNAPE THE DRAWVINGSs a view
showing a frame format of a representative shape of
the holl ow cat hode sputtering target 1. Here, although

oEfOr LI E cFESE Rtk A AC BicBrato TAP Bl e Eﬂl‘&%gi"g of
2 holR b g R G st vt B geta”
h&ytng i8 AVcpbseectinas scheliatiodiagram for explaining the problems

a'rising in the conventional packaging of a holiow cathode sputtering target.
BEST MODE FOR CARRYING OUT THE INVENTION

The hollow cathode sputtering target of the present invention is now explained
with reference to FIG. 1. FIG. 1 is a view showing a frame format of a representative
shape of the hollow cathode sputtering target 1.

Here, although the cross section is taking on a U-shape, there is no particular
limitation on this shape, and the present invention is applicable to all targets as iong
as the target has voids inside; for instance, targets -having a W-shaped cross section.
The present invention covers all such shapes.

Further, there is no particular limitation on the target material, and various
metals, alloys, and ceramics of silicon compounds and oxides may be used. In

order to manufacture a hollow body (cup shape), processing methods such as
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The present invention covers all such shapes. Further,
there is no particular limtation on the target
material, and various netabs, alloys, and ceranics of
silicon conpounds and oxides may be used. In 30 order
to manufacture a hol |l ow body (cup shape), processing
forgingetrating, Buead 48lliBgf deep wgawing fﬂnqgéhe ﬂlﬁe el resiormag; There is
and t he I{ke ar rformed. There is

raVVl n e
also i GRS PR ARG BSNSERTE act ur s ng | met hode.

S PR vh g LhscE6e o B57 8ol iEtiRas, S REL Uit ¢ pagomes
the %ﬂi‘)ﬁ@ﬂ L bﬁdsgﬁé’ﬁ hﬁﬁeﬁtfabﬂg?e‘térb{?otﬁgﬁr§fr91@§ntly5 Therefore

terioration of such inner face of the target due t
deterifiges @f ffchdindler fdegagdehe RXgati dagd Itomcﬁm:cﬁpoﬂrmuwsdamage,
be avoi ded. The present invention provides a cover 5
oxidifationparat 8o bhmyustiee gwided. Through- holes 6 are
provided to this cover 5. The cover 5 shall be forned
f Ao/ RepeRtdpventiompravidesra g@\cﬁrtﬁyfqnmr@ﬁcwg rhehmid 4. Through-

noless &g pELEY ‘?S.Iﬂ%é{%{\’fér% TGl B SHAlh 56 Sy g g materia
hawr@aﬂgfdﬁgﬁﬂblﬁ nlf RGE %Q@&sﬁ@i c!eeforn‘?r %Fcf’u\ﬁ%h\ééo@ Cf:uctlon

Pel-dl Renst ona hapes.
Althofh ' RatCRMEY wiPnden ARSAUHES.a bér bﬁhgﬁ(ﬁerfél*)?énfo@mérﬂ%ay be
cover is transparent, and it is also desirable that

provitiée, srésmaytiEgother threagdliteatiopabstapmsl. | y does not
pernmeate oxygen and noisture (humdity).
| doialiomt tie psidel ohibegiovier t¢ Hedulasieres, at H@Slﬂah@ thesithe cover

5 rapSPE A SR BY Ao RELE TN A HebaBn P 30 Mhatebragtioall
h d f b
does it pofipedGvas ARl Flis {?g@w"a oy <t ure (huni di ()"
Oflnérﬁgntlﬂgﬁsﬁmougﬂvl?rig HESirAE]R! th&StHd @lsj rLBﬁ]g 3@%%@ t@k&b%pleteiy

oxygen and nol sture
shut €089 el amtP mdisiurg (ﬁurhﬁﬁt?gtth@ Hves nﬁt n@e@@ér@hbye to be the
such oxygen and noi sture umdity) at |east upon
caseshimpptheg wordst the meaning ofaubegthalgdees get perfinsate oxygen and
resent invention shall cover all of the foregoin

. mois eé@umoﬁfa)”o@fthérmeswtduwtm gpligsdhat t@ﬁohﬁgj@oﬁh!et@ ghut out

the oxyaleer{ ar516 n%ltsture ?humf%illtyyto a degree of not being substantially influenced

by such oxygen and moisture (humidity) at least upon shipping or storing the
sputtering target. The present invention shall cover all of the foregoing cases.

One or more through-holes 6 are provided to the cover 5, and these play an
important role during vacuum suction. This is because the hollow portion 4 can be
evacuated through these through-holes 6.

The cover 5 is placed on the target 1, the bag 3 formed from polyvinyl
chiorine or the like is covefed thereon, and vacuum suction is performed through
the vacuum suction unit 7. Although the vacuum suction device is not shown, a
generally used suction device may be used.

When evacuating the hollow portion 4 through the through-holes 6 provided

to the cover 5, the bag will not adhere to the peripheral edge 2 of the target, and an
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i mportant role during vacuum suction. This is because

the hollow portion 4 can be evacuated through these

t hrough-hol es 6. 25 The cov@r 5 is placed on the

target 1, the bag 3 formed from pol yvinyl = chlorine or
e like is covered thereon, and vacuum suction is

inco t ?t@o‘?\f?&?apﬂ?&ﬂ. Rot PHeTvacuum suction unit 7. At hlough |
LAY HRHTR ol Dl s B AR, Ty B R may e
'storeggéécg"‘%l'ﬁﬁﬁéd aH @g&ﬁ{ﬂt&'&af&?.&%&?“% Qrﬁlr%u@, R ﬁéé'pﬁfs@ib]e to

. e cover ag Wi | not a ere.to t
effectely phs/enk tifslaghdsioh ofliist angairt oAlHe dindr fabs OMMEtRget, and
evacuation will not occur. After evacuation, an inert

prevegh fumagityband oxidichiioad t herein, or this nmay be stored
and shipped in_such evacuated state. As a result, it
i Eupbekiimitke wveid tr beeame dhg eppdad pertioneoldbndsarast, there will no
t and dirt_on the ipner face of .the

longef B8\ LA Sheche deekes 6w fowlr SHbASKS A Usnpgr gace o
the ty3el BT HIGHEIEE ! B0 S RLESE  BELR b the

|'onger any rom above ‘packagi ng
kddifg Pesid Wl hbE k& thcHed® TRRRSfofASEsighificarit el BS)i '
pac b%@%msrilg darraggd vvitl:rlteladecr easg éonslgdleur:artt}l y. l\/b%‘ra%gi\(/jgp,m that

the cledfsed tRgettasioasioad beemiantahbd agas. be touched.
Therefore, a significant effect is yielded in that 10
the cl eansed target surface can be nmaintained as is.
| NDUSTRI AL APPLI CABI LI TY The present _invention is
opti mal for packé@pHéTﬂﬁblpip ICABHd I sputtering 15
target since it is able to prevent the adhesion of
dust and dirt as well as effectively prevent humdity

Ay esegoyeRusE s, SRal & BB, 8 nloh bifpag sputtering

- targeﬂ@iln:c@Vﬁ Radheds prevéntanhs Hhealonedf dusREnd! NS wall as effectively
0]

ow cat hode sputtering target; a cover of a size
preverd pahtidityo&nd oxilizatipnaonvihiednnér surface of a target having a void.
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3.

5 said target, one or nore through-holes provided to
said cover, a resin bag of a size capable of covering
sai d through-holes, and a gdevice for perform ng vacuum
suction to the inside of said bag. 2. The packagi ng
device of a hollow cathode sputtering target according
to claim1, wherein saidagoeer is transparent resin.
10 3. The packagi ng device of a holl ow cat hode
_ sputtering target according to claim1l or claim2,
wherein said resin bag is a bag that is inperneable to
1. Axpaeagirg devides ofira .hollowT bathpdek aplitteyinde varget,otorprising: a
hol | ow cat hode sputtering target according to any one,
hollow gfatieds sputteting dardpbien SOVEE & @ eFecranmle Of Hayefipg avgid of
is formed froma flaéoplate that,is

said tajgatnOBF 0 Py B pRoBe FuBVIERE 10 SRR B TaRIn 1880 &1 a size
. " ' G 2
capablB25H ARVHgo ! by MBlese e MG bl Ferming ygouum

suctiorf"tosfhégngi%%ﬁls%ic%a overing a void of said target;
provi di ng one or re through-holes to said cover;

2 Phacpackagind evideagf evablleai chthdbde apyitehabeitrgetndccording to

perform ng vacuum suction to the inside of said bag.
claim R Ovitereifherig @okayisricanapahent reéina hol | ow cat hode
i_gutteri ng target according to claim5, wherein said

eepackaging sieyigecpt a beligw cathqtie spadieHpOnigreel AeePrEing to
) haol l.ow. ca{ hode sputtering target ,according to..claim
claim § og 2 WESTRIR AN Pl balrisdt RagABE & riRtpedniy 1§ oxvgen
L neabl e to oxygen and noisture. 25 8. The
and m%@@&é‘gi ng net hod of a holl ow cat hode sputtering target

4, %@%&Eﬁggir@dé\ﬂﬁ’e oPBhddbweé@hble 3pliftering ‘fé’r?é? Bedirt to any

cover rigidity, and is formed froma flat plate
one oftdi@iing $ 16 3pahlepeinfsaithicovad nas ggidity, s peforfricelr frodea flat plate

vacuum sucti on.
that is capable of maintaining its shape after the vacuum suction.
5. A packaging method of a hollow cathode sputtering target, comprising the
steps of installing a cover of a size capable of covering a void of said target;
providing one or more through-holes to said cover; placing a resin bag over said
through-holes, and performing vacuum suction to the inside of said bag.
6. The packaging method of a hollow cathode sputtering target according to
claim 5, wherein said cover is transparent resin. |
7.  The packaging method of a hollow cathode sputtering target according to
claim 5 or claim 6, wherein said resin bag is a bag that is impermeable to oxygen
and moisture. |
B. The packaging method of a ho'llow cathode spuitering target according to any

one of claims 5 to 7, wherein said cover has rigidity, and is formed from a flat plate

that is capable of maintaining its shape after the vacuum suction.




