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WO 20071098858 PCT1EP20071001295 Target arrangenent The invention
relates to a target arrangenent conprising a tubular carrier
menber and a hollow cylindrical target conprising at |east one
target 5 material and including at | east one tube segnent made in
one piece and surrounding the carrier nenber at |east

section-wi se. Target arrangenents of this type, which are al so
caMOs2p009B58 at i on targets or sputter targets, ar @CHHEP30QNQ0H295
known. They are used as a material |0 source, for exanple in the
thin coating of |arge-area substrates by neans of cathode

atom zation or sputtering. The thin coating by neans of such
target arrangenents is used gor exarpol et for the manufacture of
heat protection filns of bt BHEANREMENL: ;| 15 on flat gl ass or
plastic foils. 15 The fastening of the target to the carrier
menber is problematic with target arrangenents of the initially
namhe ikiveadtionhicates tpad thrgdtairranpéiment dodnprelis: hatdertlar carrier
arrangenents in which the target 1s not applied directly to the
camamberander hojloav cakndnigap tanges soomphying ahaawlorienjarget on

nol di ng proc,es?, for exanpl e because the target, mat eri al wouyl d
suBtatrBied 256 Bleding af lenstiong habe SapmentdRadedngiie RisEnyedent s
ar n i [.C et i .astened to the carrier
rreg%gr&}shndﬁg%f orecé;%%?ééﬂn%r% ?ng{ %aansﬁesgc\{/\ﬁ%flﬁ‘%f%é hel p of elastic

cl anpi ng el enents. However, only a noderate thermal dissipation
between 25 the target and the carrier nenber is achieved by neans
of Tatph arrhnpemeritsighii$ typg whivkeate atso 2alled atomization targets

or sputter targets, are generally known. They are used as a material
source, for example in the thin coating of large-area substrates by means
of cathode atomization or sputtering. The thin coating by means of such
target arrangements is used, for example, for the manufacture of heat

protection films or sun protection films on flat glass or plastic foils.

The fastening of the target to the carrier member is problematic with
target arrangements of the initially named kind. This in particular applies
to those target arrangements in which the target is not applied directly to
the carrier member by a casting process or by a thermal injection molding
process, for example because the target material would sublimate on

casting or thermal injection.

Target arrangements are thus known in which the target is fastened to the
carrier member in a force-transmitting manner with the help of elastic
clamping elements. However, only a moderate thermal dissipation between
the target and the carrier member is achieved by means of such a force-

transmitting connection.
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An inproved thermal dissipation could be achieved by a full-area
connection with material continuity between the target and the
carrier menber. Full-area, connections with material continuity
of this type are used, for exanple, in planar targets in which a
pl anar target segnent is 5 fastened to a support plate by neans of
a throughgoi ng solder layer. A sem-cylindrical target segnent
can accordingly be attached to a tubular carrier nmenber in this
manner. Full -area, solder connections with material continuity
are, however, not 10 suitable for target arrangenents in which
the target is nade of at |east one tube segnent. Since the
cahniimpmerad dherofaltdibsipationaceeld be eahgermehby a full-aezanpl e,

conprise ,a netal material and the target tube se nts conprise a
c U tiRT 1t mAteRial ANt rhRBRPEn HhE toREet aeg%wrﬁrs have

{ NGRS 951 L EnL s, B eRenshOR I o 8Lkt gant L, 15

f rom oneé "ano i er S hot 0 r1s i 'hg t he

CORERE oP xRSk MRE M t18n SRk AFRIts TR WPISIch?A H1AAST tté!%t%%ﬁ%ﬁt fue to
the resulting difference in the thermal "expansion of the carrier

mefislseenahth at heppottieplacg ynnecand dduetlimudiedingtddldaeks/enf At he
ceramic material, but also the risk of danmage to the tube
sespifehtylindoicad taxga aegment ¢an gickprtiogly bedittachehte actutaxlgansi on
bet ween the nmetal].ic material and the ceramc material, an

adtfESIT SNEBHETG BFStRETE%T rier nenber and the tube segnent by

nmeans of a plastically deformabl e adhesive had al so been
considered. Apart fromthe fact that an adhesive of 25 this type

dopgll e ah a¥RIg U I Hé @By whitD h A1edilal condiRiitPArer RBRVEL ot
suitable for target arrangements in which the target is made of at least
one tube segment. Since the carrier members of tubular target
arrangements, for example, comprise a metal material and the target tube
segments comprise a ceramic material, the carrier members and the tube
segments have thermal coefficients of expansion which differ significantly
from one another. There is not only the risk of a loosening of the
connection between the carrier member and the tube segment due to the
resulting difference in the thermal expansion of the carrier member and
the tube segment and due to the brittleness of the ceramic material, but

also the risk of damage to the tube segments.

To compensate the different coefficients of expansion between the metallic
material and the ceramic material, an adhesive bonding of the carrier
member and the tube segment by means of a plastically deformable
adhesive had also been considered. Apart from the fact that an adhesive of
this type does not have sufficiently high heat conduction properties, a
reliable adhesive bonding of two joint partners moreover requires a certain
pressure on the joint partners. An adhesive bonding of the carrier member

and the target segment may therefore be considered for target
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reliabl e adhesi ve bonding of two joint partners noreover requires
a certain pressure on the joint partners. An adhesive bondi ng of
the carrier nmenber and the target segnment nmay therefore be
considered for target 3 arrangenents having planar or

sem -cylindrical target segnents. However, due to the stiffness
of both the tube segnent and thegcarrier nenber and owng to the
coaxi al arrangenent of the carrier nmenber and the tube segnent,
an adhesi ve introduced between the carrier nenber and the 5 tube
segnent cannot be acted on viewed in the radial direction. An
adhesi ve bondi ng of the carrier nenber and the target segnment can
t RTangem A d1aVing Rlanpr AEpami-pyliedrical nnest sgggrantsy rgwg@mm s

Rl o hERIR oG ul P Fbg s thorlnaBashe CBrRreRh g,
N3eth&ctd1thé RodiA ukhAgeieh O tRRR M chllfer #59he dibe

connected to one anot In a sinple and reliable manner an

si sagrh angaus byl hasivenpiteyddcdd betweanshercdrsiee nasnaskrbehdehs t he
target and the carrier nmenber. 15 The object is satisfied in

ac segrecni cantiod bengeted om vigwed tartbetradaal dirgettent Almavi ng t he
fer%&ures f claiml and in particul ar that the carrier nenber
a

i
Regike homdine o dhserrisr dngERSTANY t@s HAGE¢tergeBh&aNanot her

o0 R R Rl iR e, W eBl AR Yo RERRLRR °
se@{Milhr Qhrgdtesdgphentegment s of

It is the underlying object of the invention to provide a target arrangement
of the initially named kind in which the carrier member and the target are
connected to one another in a simple and reliable manner and
simultaneously an improved heat transfer is ensured between the target

and the carrier member.

The object is satisfied in accordance with the invention by a target
arrangement having the features of claim 1 and in particular in that the
carrier member and each tubular segment are partially connected to one
another with material continuity by at least two plastically deformable

compensation means.

Since the carrier member and the tube segment or the tube segments of
the target are not in direct contact with one another in accordance with
the invention, but are connected to one another by plastically deformable
compensation means, the joint partners, i.c. the carrier member and the
target, can expand to different degrees in the event of heating, for example
during a sputtering process, in accordance with their different thermal

coefficients of expansion without strains being caused in the target
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the target are not in direct contact with one another in
accordance wwth the invention, but are connected to one another
by plastically defornmable 25 conpensati on neans, the joint
partners, i.e. the carrier nenber and the target, can expand to
different degrees in the event of heating, for exanple during a
Sputtering process, in accordancg with their different thernmal
coefficients of expansion w thout strains being caused in the
target 4 material which could result in danmage to the target,
in cracks in the target material. D fferent thernal
ex ansi.ons_of the carrier nmber and_  the target are so-to-say

fdat which coml ﬁ@@dltb‘}? a@eé@tm%uarget,o%gormﬁba@s in the

PEREES Bl ealBiferels thek a1 SREERSII ﬂ*ar@ee%%ﬁﬁ%ﬁ‘zriéﬁhe fi'son
w ttH% {aqgeeeairé 3BSty-§4¢ @Bn‘i]&'rfgateé{fifr' @an%aﬁclea b”fﬂ‘x@ th¥altyne

connection with material “conti nui ty (0} conp nsatl on neans
baddfoimalthe coarpaisaish hoedhe carrier nenber. The 10 heat

introduced into the target during a sputtering process can thus be

di ssipated to the carrier member up to ten times better via the
t th I t h b f t tt
cohhats pefme Wi Dore LansEEbebyethehedrgett dne dhgararerin
Som% Bé&dwheayYs %?ﬁov&? lﬁ%‘éﬂgéhgtgn%?ﬁ%ﬁ > trandmitt *ﬂg Jghﬁt a use
putte 5)

e target arrangenent rlngvm I NCr eas
dewmém@slsmlbﬂe@w {Hdlb@AntOEs 8 asiel mufdriZldesmtifuityeriier e, the

connection with material continuity also permts an'increased

t acqgepensatippaneansdiothpta the3ttgst ane tchthe casriaomdrsber. The
heat introduced into the target during a sputtering process can thus be
dissipated to the carrier member up to ten times better via the connection

with material continuity than by a force-transmitting connection.

This permits a use of the target arrangement in so-called heavy-duty
sputtering processes, i.e. that is a use of the target arrangement in
sputtering with increased power densities and in particular increased
voltages. Furthermore, the connection with material continuity also
permits an increased target utilization of up to 80% since there is no risk
of parts of the target being able to enter the sputtering plant on too low a
residual density due to a failure caused thereby. Both ultimately result in

an improved economy of the respective sputtering process.

The expression "partially connected to one another" is to be understood
here such that the carrier member and the tube segment are not
connected to one another over the full-area, but rather only regionally. A
gap located between the tube segment and the carrier member is therefore
not completely filled by the compensation means. It is rather the case that

the compensation means establish a partial connection between the
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of parts of the target being able to enter the sputtering plant on
too low a 20 residual density due to a failure caused thereby.
Both ultimately result in an inproved econony of the respective
sputtering process. The expression "partially connected to one
another” is to be understood here such that the carrier nenber
and the tube segnent are not 25 gfonnected to one anot her over the
full-area, but rather only regionally. A gap |ocated between the
tube segnent and the carrier nenber is therefore not conpletely
filled by the conpensation neans. It is rather the case that the

conpensati on nmean stablish a partial .conpection hetween the 5
CARRTEr ThERTT g (BRdorergac. ek IomndpCrlly medrydEee « og

br i rate t . e Qi The
dcv SR FERE'BiaphieroRE AR (IS jd1Et MEhE I BLioRBIIRL of )

I NGceasfpenrdtibhem edinisfigrt@Rteby iRt aSi AR $here e di Aed tREJEt and
the carrier nmenber can be 5 particularly effectively conpensat ed.
Addidfet eige tusrneabexiparsios af tHehearigat enti dre camridrenrseebef camtiche
dependent clains, fromthe description and fromthe drawing. 10 In
ack#ityaHadyfifactvely eperatadf®odi ment, the conpensation means are

free of flux. The target arrangenent is thereby particularly
well-suited for wuse in a vacuumplant in which there is generally

a ki f [ i ik fl :
15Aé|1§é‘n&ge6&s?é&ﬁ}388frhbﬁ'@s oPin¥ %@éﬂémﬁré n%é{ﬁf}%@%%‘é‘ﬁ popRs f1uxes

Is particularly advant ageous e conpensatl on neans

I ngdpdeient dlalieel froamdherdgiriptiad ahdafreaf thédrdefing Sol der not
only has a particularly high thermal conductivity, but is also
very easily plastically defornmable.

In accordance with a preferred embodiment, the compensation means are
free of flux. The target arrangement is thereby particularly well-suited for
use in a vacuum plant in which there is generally a risk of an evaporation

of volatile substances such as fluxes.

It is particularly advantageous when the compensation means include a
solder, and in particular a soft solder. Solder not only has a particularly
high thermal conductivity, but is also very easily plastically deformable.
Furthermore, a Sn solder, for example, has a thermal coefficient of
expansion of approximately 24-10-6 K-1, whereas ZnO has a thermal
coefficient of expansion of approximately 5.3-10-6 K-1 and stainless steel
has a thermal coefficient of expansion of approximately 16-106 K-1 .
Compensation means comprising Sn solder can consequently particularly
effectively compensate the different thermal expansions of a ZnO target
and a stainless steel carrier member. Furthermore, solder can be
processed particularly easily, whereby the manufacture of the target

arrangement is simplified overall.
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Furthernore, a Sn solder, for exanple, has a thermal coefficient
of expansion of approximtely 24.10-6 K-1, whereas ZnO has a
thermal 20 coefficient of expansion of approximtely 5.3.10-6 K-1
and stainless steel has a thermal coefficient of expansion of
approximately 16.10-6 K-1 . Conpensation nmeans conprising Sn

sol der can consequently particul@rly effectively conpensate the
different thernmal expansions of a ZnOtarget and a stainless
steel carrier nenber. Furthernore, solder can be 25 processed
particularly easily, whereby the manufacture of the target

arrangenent is sinplified. ov |. 6 Furthernore, sqlder cap be
| BBl g Al ATan bediMGiSbnimRyuadsh iy o SheRtnGARPERy |
i's i epar : ' |0l nt r.Lpers
R i R e
segamhkers andt feelbsé eRE A8ALLtIYo@Nt HNdarm&ethdrHber SE eRAhgéd a 5
si npl e manner. The separation of the target and the carrier nenber

nondmy scgpenticas thusbseeptaddieby anr lad amagst tabé eeghtenttiar get

material has been used up in a sputtering process or inh a
pl %}PawhetryaaﬂegpEﬁ@eﬁqmgatlﬁﬂo%fet&ee@rgﬁbanﬁl BT AFHCBISIR PR a

pref er e i.nmen regi,ons . of. a rowi d bet ween .t he
PSR S STMANSI Phusd RENRSEBia” oraRuBF ik the, GRRER B ER B e

ar [ g ; [ ]P%% r t-hbi s
ca@%%%%hgﬁg$g%gﬁ#%}ﬁg%ﬁﬁ£¢wggg?ﬁggﬁfgf?%ép % de?§6?fﬁﬁggﬂ&% ch are
separcekecs.f rom one another and which partially connect the target
and the carrier i5 nenber to one another. The sol der bridges have
a particularly good

In accordance with a preferred embodiment, regions of a gap provided
between the target and the carrier member and spaced apart from one
another are filled up with solder. The compensation means are, in this
case, therefore formed by locally limited solder bridges which are separate
from one another and which partially connect the target and the carrier
member to one another. The solder bridges have a particularly good
deformability, whereby thermally induced strains between the target and

the carrier member can be compensated even better.

It is particularly advantageous for the solder to be provided between the
target and projections of the carrier member. Regions are pre-set by the

projections in which the solder connects the joint partners to one another.

The projections are preferably spaced apart from one another, viewed in
the axial or radial direction, and are then in particular arranged
distributed over substantially the whole length of the target. On the one
hand, different thermal expansions of the joint partners in the axial

direction can thereby be compensated particularly easily. On the other
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deformability, whereby thermally induced strains between the
target and the carrier nenber can be conpensated even better. It
is particularly advantageous for the solder to be provided between
the 20 target and projections of the carrier nmenber. Regions are
pre-set by the projections in which the solder connects the joint
partners to one another. The pr®jections are preferably spaced
apart fromone another, viewed in the axial or radial direction,
and are then in particular arranged 25 distributed over
substantially the whole |length of the target. On the one hand,

e e T R IR S
ot Qﬁguged B@&dth@téﬂ&‘?rlgﬁ%}PBP ft the target to the carrier

menber can be ensured over the t a1 | ength of the target. The
proj ections advantageously include webs substantially extending in
5 the peripheral direction of the carrier nmenber. Projections of
t hiBe tprpiecims @évmtﬂge@@tsw emlclpdnetwcm auhstfsmtrplly extendingipl e by

respondi |ntro i on, or.cuttjing, of
¢ ﬁ}rga?@%&ﬂaﬂﬂvg Bphgity e%arr}ﬁromerr%erc;ﬂ Bictionpbitts 1§ pp pan
ections
6 R Rt o Hh FRBRET R B dhihble 8% L8 Grre b Bl Po
rrenﬁeasduarﬂa@n B@Jrﬁﬂhhgﬂﬁ' @ﬁﬁfr@%ﬂﬁ" é{oﬁééﬁanélut Buls rdrrgta@b%@ iRgnner
over the whole periphery of the carrrer nenber. ernatively or
adtha camad¢d ynemabeeb- |1 i ke projection can extend around the carrier

menber in spiral form A 15 projection of this type can be forned,
for exanple, in that a spiral cut-out

In accordance with an embodiment, a plurality of web-like projections
extend at right angles to the longitudinal axis of the carrier member. The
projections preferably extend in a ring-like manner over the whole
periphery of the carrier member. Alternatively or additionally, a web-like
projection can extend around the carrier member in spiral form. A
projection of this type can be formed, for example, in that a spiral cut-out
is cut into the carrier member in the manner of a threaded groove. Both
the ring-like projections and the spiral projections permit the manufacture

of target arrangements of any desired length in a simple manner.

The cut-outs of the carrier member bounded by the projections
advantageously form a receiving space for the sclder in a pre-assembly
state of the target arrangement. On the assembly of the target
arrangement, the solder therefore does not have to be applied directly to
the projections, but can rather be arranged in the cut-outs, for example in
the form of half-stock. The cut-outs thus so-to-say form a reservoir for the
solder. The manufacture of the target arrangement is thereby simplified

even further.
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Is cut into the carrier menber in the manner of a threaded groove.
Both the ring-like projections and the spiral projections permt
the manufacture of target arrangenents of any desired length in a
simpl e manner. 20 The cut-outs of the carrier nmenber bounded by
the projections advantageously forma receiving space for the
solder in a pre-assenbly state 8f the target arrangenent. On the
assenbly of the target arrangenent, the sol der therefore does not
have to be applied directly to the projections, but can rather be
arranged in the cut-outs, for exanple in 25 the form of

half-stock. Th t - th -1 0- f ir f t h
col RS THran ARG AT T AL b RS SL BT e AR GuRe o acthapddpe
R e N e

patd tiselcarrieontanber inthpré-akgein bl shatee Feet befRetthe teapét ghd
menber in a pre-assenbly state. Even before the target and the
cathé earmenmpmmber acownogiested o one amuhiesrwiththatertial camtinuity

contipuity.5 by the solder, a correct positioning, of the joint
0aPY {BE SALET A GRITEst BRSItGHaER e olns RRENIEY THEIYS K SCreans.
Thj ] h fraGl Li e fethe get
bR Rt Bibe AR ThE JEPONE SR SRl IR O

t afigen futdeeu FAbE LgE tARM U rrahPeMeh@r1 | e kMe dther tak@et can
al so be centered with respect to the carrier nenber w thout

f i gnsgrereanerrdut| sattdflthei taggethen dhkefeareretr theatbeaxpansi ons  of the
target and the carrier nmenber. In accordance with a further
enbodi nent, the conpensati on neans each

Alternatively, the target can also be centered with respect to the carrier
member without fixing means while utilizing the different heat expansions

of the target and the carrier member.

In accordance with a further embodiment, the compensation means each
include a spring member. The connection of the carrier member and the
target therefore does not take place via solder bridges in this joint variant,
but via spring members connected with material continuity to the carrier
member and the target. This joint variant combines the advantages of a
force-transmitting connection with those of a connection with material
continuity. A particularly good compensation is thus achieved between the
different coefficients of expansion of the carrier member and the target by
the elasticity of the spring members and a particularly efficient thermal
dissipation from the target to the carrier member is achieved by the
conrection with material continuity of the spring members both to the

carrier member and to the target.

Advantageously, each spring member is connected to the carrier member

and to the tube segment with material continuity by means of a solder, in
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15 include a spring nenber. The connection of the carrier nenber
and the target therefore does not take place via solder bridges
inthis joint variant, but via spring nenbers connected with
material continuity to the carrier nmenber and the target. This
joint variant conbines the advantages of a force-transmtting
connection wth those of a conneg8tion with material 20 continuity.
A particularly good conpensation is thus achi eved between the
different coefficients of expansion of the carrier menber and the
target by the elasticity of the spring nmenbers and a particularly

rehBE St e RoToiob 8RS et Pebr iptRUHGedr 2oV SHRRRAES o
t hﬁaﬁﬂa)ém@@ly@(a@&&ﬁeﬁgw dﬁ&i&&ﬁoﬁ%%eﬁi@é SORRE tHANGhdrh dihe

target. Advantageously, each spring nenber is connected to the

cacouplingwiithe taaget tothdeattibensggbents whboved evealfuedidr. nui ty
by neans of a solder, in 9 particular a soft solder. As has
al ready been nentioned above, solder has particularly good

e gy OF SBE I g FRUR oRERBER S PERpFScen COBMUIGH G of Ene.
e tdrer . . Ny
i TR R R e e o R A

t hg1egabér B a PRITASSeblR shite- 3608kl theStat-8ut§eldDArd ie cut-outs
and are in particular secured agai nst an axi al displacenent with

r eppeetulae scured aagaiest avrdxial dilplacdmeint mith esspbet foudtd ng of
the tube segnment_or of the iqQ tube segnents onto the carrier
mefdEier Memakehr dutdaciliteteathe Prsbin Rbsbr tERe, sagrecrbpp el the

meh?ﬂ)é iségrql’enitg onto the carrier member.

In accordance with a further embodiment, the target is metallized, in
particular over the full area, at its inner side and/or the carrier member is
metallized, in particular over the full area, at its outer side. A metallization
of this type ensures a particularly reliable connection with material
continuity between the joint partners, in particular when a soft solder free
of flux is used as the compensation means or as the connection means for
the connection of spring members to the target and to the carrier member
and when the target comprises a ceramic material such as ZnO. The
target can be coated, for example electroplated, at its inner side and the

carrier member can have solder applied at its outer side.

To prevent melted solder from penetrating to the outer side of the target
on the manufacture of the connection with material continuity of the
target and the carrier member, a respective sealing material, in particular
a heat-resistant sealing material, e.g. a silicone material, can be provided

between two adjacent tube segments.
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particular over the full area, at its inner side and/or the
carrier nmenber is netallized, in particular over the full area,

at its outer side. A netallization 15 of this type ensures a
particularly reliable connection with material continuity between
the joint partners, in particular when a soft solder free of flux
is used as the conpensation neang) or as the connection neans for

t he connection of spring nmenbers to the target and to the carrier
menber and when the target conprises a ceranmic material such as
ZnO. The 20 target can be coated, for exanple el ectroplated, at

its inner side an he carrier nmenber can have sol der applied at
|t & e SiBiect v BFdpuARTIABI S dHORIVESA M chlehaYing thig to the

outer .Sl : t e 1.h facture @f th nnecti o

o B EBr SaikR 7 AR oS R BB Y s i afPPRAR L B
a f1es BethoeinS 83 iRt Withalhe irfveP@idr.Cul ar  a heat -resi st ant
sealing material, e.g. a silicone nmaterial, can be provided

bet ween two adj acent tube segnents. 10 A further subject of the
invention_ is noreover a nethod having the features of claim17.
ThEn acepekHice wiapnagaboditacat i shednealdrast i agryrdgnce wethhadiod
in.acc rdaq e with the igventi .5, n accordance with a

enBBETRAT B SHOSRAEBOTAGd B ARECSSHEANE RES CORPSHITDEC oPfe
ca r t er
Rtk S R S S A L L L

pr i enabhy of bysdfeansd @f frac 99ffhussol der free of flux. 10 The sol der
is preferably arranged between projections of the carrier menber
spaced apart fromone another and in particular formed in the

The solder is preferably arranged between projections of the carrier
member spaced apart from one another and in particular formed in the
manner of webs in a pre-assembly state of the target arrangement. This
represents a particularly simple method for the application of the solder to
the carrier member. The solder can, for example, be inserted into the cut-

outs formed between the projections as half-stock.

The solder must be liquefied so that it can establish a connection with
material continuity between the carrier member and the target. It is
particularly advantageous in this connection for the target and the carrier
member to be rotated such that the liquefied solder moves under the effect
of centrifugal forces and capillary forces into gaps formed between the
target and the projections of the carrier member to contact the target and

the carrier member.

The liquefied solder therefore moves out of a pre-assembly position into an
end position by the rotation of the target and the carrier member, namely
out of the cut-outs into the gaps formed between the projections and the

target. As soon as so much solder has moved onto the projections that the



5

10

15

20

25

manner of webs in a pre-assenbly state of the target arrangenent.
This represents a particularly sinple nmethod for the application
of the solder to the carrier nenber. The sol der can, for exanple,
be inserted into the cut 15 outs forned between the projections as
hal f-st ock. The sol der nust be liquefied so that it can establish
a connection with material continuity between the carrier nenber
and the target. It is particuléﬂly advant ageous in this
connection for the target and the carrier 20 nenber to be rotated
such that the |iquefied solder noves under the effect of
centrifugal forces and capillary forces into gaps forned between

t hgaps begeteantetprejartogres ahdntheofarghe acarconepletalytidted witdont act
the target and the carrier nmenber. 25 The |iquefied sol der

t heoldesr herbeat ipput endathsy eotasioanel the trniget garamgemant cendbe
ition by t tat | f th t and . th i mber ,
Pofmfcd b hes el 185t nrodtiid B Somtct ot aRbiedekn t e
ery” g
pr Qd)ﬁﬁﬁg?tgsb@ﬂ?pté Pe t&ﬁéﬁle%rh% ﬁg iﬁegggge%g%&yfhﬁewﬁér paye

onto t rojections t et ween e projections and
the target are conpletely filled with solder, the heat input and
the rotation of the target arrangenent can be ended so that the

soBtere duhseldst mades amtccdmgaps Wetweemttbei prtojectormns anidt thdot h to

{ NGBt date (i CoRTg R s A RBE PRI byTeet: SRETER the
05k 5L I RRBL T SO SRR OESERELALYRUARS) 2
comnfetiaPRowtihity of the target and the carrier member is automatically
achieved. This simplifies the manufacture of the target arrangement and
permits the manufacture of target arrangements of any desired length. In
this connection, it is not necessary to melt the solder or to let it solidify
simultaneously over the whole length of the target arrangement, but the
target arrangement can rather be moved through a correspondingly made

heat source, e.g. a continuous furnace, for the liquefying of the solder.

In accordance with a further embodiment of the method in accordance
with the invention, each compensation means includes a spring member
which is connected by solder to the carrier member and to the tube
segment. It is possible by a corresponding heat input to melt the solder
located between the spring members and the carrier member and the
solder located between the spring members and the target simultaneously
to establish the connection with material continuity of the spring members

to the carrier member and to the target simultaneously.

Alternatively or additionally, the spring members can also already be
connected with material continuity to the carrier member before the

pushing of the tube segments onto the carrier member. In this way, the



10

15

20

25

material continuity of the target and the carrier nmenber is
automatically 10 achieved. This sinplifies the manufacture of the
target arrangenent and permts the manufacture of target
arrangenents of any desired length. In this connection, it is not
necessary to nelt the solder or to let it solidify sinultaneously
over the whole length of the target arrangenent, but the target
arrangenment can rather be noved Yhrough a correspondi ngly nmade 15
heat source, e.g. a continuous furnace, for the |liquefying of the
solder. In accordance with a further enbodi mrent of the method in
accordance wth the invention, each conpensation neans includes a

SpL which_i nected hy sqlder to the.carniern nepber
PP R ey "Gt Bab TR AR Pl B cBtsternd bt L Blsiin T hea
| NP AxiBRkfird MrS8hdfle phOSRHLH HEL WREE skBS 3RE I dHT o MPRIDES $icgNnd
the carrier nmenber and the solder |ocated between the spring
menbanbeantht Baniacfett samdltanavively or bddésbablly He adieieeodnact i on
with material continuity of the spring nenbers to the carrier

ne et regeivers fordhesnyang spemibeanesasirpvides! i the garrigememper.
additionally, the spring nenbers can al so already be connected
with material continuity to the carrier nmenber before the pushing

O 11084108 i SRATFD A AR dBE FNE!BIaLEIPEe thikdi it YBYnet e 12

spring ne are fi'xed to the carrier ne cannot

di sptaeeelerhénen adxvas alitdzRist destriied ABopeshheaudie sdEmeHbean
segnents onto the carrier nmenber. The sane effect can
al bermatalie¢q, or paddeuleonatdrythisefudlchicay et its innémsidecardyer shé or
the spring nmenbers are provided in the carrier nenper.

carreell* mgember can be mgta 1\1/z|ed, inlpartlhcular ov!ar the fﬂﬁ area, at its

outer side before the application of the solder.

A further object of the invention is moreover a tube segment of a hollow
cylindrical target which comprises a ceramic material and a metal coating,

in particular over the full area, at the inner side of the tube segment.

The coating can e.g. include a layer comprising Ni, a layer comprising Cu
and a layer comprising SnPb. The Ni layer has a particular good adhesion
strength to a ceramic material comprising ZnQ, whereas the Cu layer
protects the Ni layer from corrosion and reduces the porosity of the SnPb
layer. The Cu layer can optionally also be omitted. The SnPb layer is the
actual functional layer which provides an optimum adhesion of a solder

free of flux to the tube segment.

The ceramic material of the tube segment can comprise ITO (indium tin

oxide).
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5 1n order to inprove the adhesion of the solder to the target and
to the carrier elenment - as was already descri bed above - the
tube segnent can be netallized, in particular over the full area,
at its inner side and/or the carrier nmenber can be netallized, in
particular over the full area, at its 10 outer side before the
application of the solder. A furt®er object of the invention is
noreover a tube segnment of a hollow cylindrical target which
conprises a ceramc material and a nmetal coating, in particular
over the full area, at the inner side of the tube segnent. 15 The

co ; -k C - c KL Sing
e SRRl Hill B Bt he SRTRKY BBl o bl BF RO
goedtiaabRetNbe 16 tddeagitAgéduf effiiThter Bl id 2b theMaveindd THRE:
whereas the Cu |ayer protects the Ni layer fromcorrosion and
redueshoms porosity of the SnPb 20 | ayer. The Cu | ayer can
optionally also be omtted. The SnPb |layer is the actual
functional |ayer which provides an opti mum adhesi on of a sol der

fr of flux tot ment. The ceram terigl of, the tube
sgg?n%n{ can cpnprlggghgggd?l?%ldﬁ%}% r%}b%fgres)%r&éo&mgnf ﬁ’génjti on
wi || be descri bediddyet bordQbdAdhD oh RULSEYate Wath Ohe X AEMiSH i th
reference to advant ageous enbodi nents and to the draw ng. There
are shown: 5 Fig.alpre-assegnblydstaat; section through a first
enbodi nent of a

Fig. 2 a longitudinal section through the target arrangement of

Fig. 1 during the solder liquefaction;

Fig. 3 a longitudinal section through the target arrangement of

Fig. 1 in a final assembly state;

Fig. 4 a cross-section through a target tube segment of the

target arrangement of Fig. 1; and

Fig. 5 a longitudinal section through a second embodiment of
a target arrangement in accordance with the invention

in a final assembly state.

The target arrangement in accordance with the invention shown in Fig. 1
includes a tubular carrier member 10 comprising a metal material such as
titanium, steel, in particular stainless steel or copper. The chain-dotted
line 12 represents the longitudinal central axis of the carrier member 10.
The carrier member 10 is provided at its outer side with a solder layer, for

example a layer of soldering tin.
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target arrangenment in accordance with the inventionin a
pre-assenbly state; Fig. 2 a |longitudinal section through the
target arrangenment of 10 Fig. 1 during the solder |iquefaction;
Fig. 3 a longitudinal section through the target arrangenent of
Fig. 1 in a final assenbly state; 15 Fig. 4 a cross-section
through a target tube segnment ofl4 he target arrangenent of Fig.

1; and Fig. 5 a longitudinal section through a second enbodi nent

of a target arrangenent in accordance with the invention 20 in a
final assenbly state. The target arrangenment in accordance with

th vent | includes.a tu rri.er nber
1R RRORD o W ol of s A HEE B B A = SRR o
Pabtsird-Ake %Rﬁldl.h@ﬂ %&@Eihtﬂfdtfc%@p%r &Q&;ﬂ@%ﬂr&%? et 2§ub' b e 12
represents the longitudinal central axis of the carrier 10.
Thearmaer rermberniér [hGhieserpbodiciedt ahokirs, et ent-suds 1w hhv@ asol der
| ayer, for exangle a layer of soldering tin. 14 Furthernore, at
t héo‘éﬁﬂeﬂfnckifel@ icybar @ar&nm'pxmﬁ@lﬁtseml CH”Cplll%rr aquaSysmtlon but
are i ntroduced, (iled or cut,

ove ik outs 14
¢ EREots, f‘f spn gensrally (lse Havea 5%88. FOTL FAVAR 4968 2% - out &
14ha%%h@s agwgf gr;%atl}%l R&E 6k @Jkrﬁﬂ%@ﬁx{@f)g aﬁms}?gllvrec;' ar

Cross-sectl cut-outs 14 canh genera al so

r ogegkigect i on whi ch does not have the shape of a partial circle

or can even have an angul ar cross-
Furthermore the cut-outs 14 in the embodiment shown extend
transversely to the longitudinal central axis 12, i.e. in the peripheral
direction of the carrier member 10, and indeed in each case along the total
periphery of the carrier member 10. The cut-outs 14 are, in other words,
made in the manner of ring grooves. Alternatively, a cut-out can also
expand in the manner of a spiral, i.e. in the manner of a threaded groove,
around the carrier member. Mixed forms are also conceivable in which,
viewed in the axial direction, a plurality of cut-outs 14 are provided
sectionally in the form of ring grooves or a cut-out in the manner of a

threaded groove is provided.

As is shown in Fig. 1, the cut-outs 14 are spaced apart from one another
such that a projection 16 is in each case formed by and lies between two
adjacent cut-outs 14. In accordance with the configuration of the cut-outs
14, the projections 16 also extend along the total periphery of the carrier
member 10 in the peripheral direction, i.e. transversely to the longitudinal
central axis 12. In the case of a cut-out in the manner of a threaded
groove, a projection would correspondingly extend around the carrier

member in the manner of a spiral.
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section. Furthernore the cut-outs 14 in the enbodi nent shown
extend 1o transversely to the longitudinal central axis 12, i.e.
in the peripheral direction of the carrier nenber 10, and indeed
in each case along the total periphery of the carrier menber 10.
The cut-outs 14 are, in other words, mnade in the manner of ring
grooves. Alternatively, a cut-outdcan also expand in the manner
of a spiral, i.e. in the nmanner of a threaded groove, 15 around
the carrier nmenber. M xed forns are al so conceivable in which,
viewed in the axial direction, a plurality of cut-outs 14 are

pr ey - i Vo 4 fOr fy 4] r ooV -out in
he Heaimsi BT tePPkh e Bt ot e 4 kP sdlsRysugh Bl
Fi @rojectibRe B9t ildfetied SRASAE rapai 18NANRL ca80hReReirsuch
that a projection 16 is in each case fornmed by and |ies between

t woutwdj dlyefacing uppuer ssidds 180 Thecwididnebtive phatehe oapidn dul eamon of
the cut-outs 14, the projections 16 al so extend along the total
pePPRERY Lo APPReXigag el halhimwidttpof the patmaitispker al directi on,
i.e. transversely to the longitudinal 25 central axis 12. In the
case of a cut-out in the manner of a threaded groove, a

Pr Als&StdHRWMNOH FElgCar kRS @Q@t%ﬁn@éﬁﬁ?ﬁ'_iﬁﬁ‘&%é@irﬁﬁﬁﬂb@% menber
in the manner of "a spiral.” 15 Thé spaci ngs between adj acent
cuhotiotrscildndrieabeliget @0 sorabrisiag at leastpsng eabeakkgnddnthave a
flattened plateau region 18 in each case at their outwardly

f atihighuppeadsiidexiel Biecerandvwhighgfornpeisgh & tanget sgaterialgican

anount. t ai)proxi mat el helllf he \% h of the cut-outs 14.
particular a ceramic matenal such as Zn0O.

Each tube segment 21 has a metal coating at its inner side, for example
an electroplated coating 19 {Fig. 4). The coating comprises three

sequential layers, namely an inner layer 19a of Ni, a middle layer 19b of
Cu and an outer layer 19c of SnPb, with the middle layer 19b of Cu also

being able to be omitted.

Each tube segment 21 surrounds the carrier member 10 at least section-
wise, If the target 20 is composed of a plurality of tube segments 21, a
respective heat resistant sealing material (not shown), e.g. a silicone

material, is provided between two adjacent tube segments 21.

The inner diameter of each tube segment 21 is matched to the outer
diameter of the carrier member 10 in the region of the projections 16 such
that a gap 22 is formed between the plateau region 18 of each projection
16 and the inner side of the tube segment 21. In the non-heated state of
the target arrangement, i.e. at room temperature for example, the gaps 22
can have a gap width which lies in the range of some tenths of a

millimeter.
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5 As is showmm in Fig. 1, the target arrangenent furthernore
includes a hollow cylindrical target 20 conprising at |east one
tube segnent 21 which is nade in one piece and which conprises a
target material, in particular a ceramc material such as ZnO 10
Each tube segnent 21 has a netal coating at its inner side, for
exanple an electroplated coating, 19 (Fig. 4). The coating
conprises three sequential layers, nanely an inner |ayer 19a of
Ni, a mddle layer 19b of Cu and an outer |ayer 19c of SnPb, wth
the mddle |ayer 19b of Cu also 15 being able to be omtted. Each
tube segnent 21 surrounds the carrier nenber 10 at | east section-
wise. If the target 20 is conposed of a plurality of tube segnents

21 Ve I t i at er n h

c. 5 BuurefRPEERLIGIONR ERTRMAR o TR BR HERRS 8 YraF R IO, e
seglf@binddtionns then@drriireéTehRintofQ eaehtidIberope WP RhdHrel orARiLhed
to the outer dianeter of the carrier nmenber 10 in the region of

t hen phejeethodimsci6skowin irt Rags. d gap B2aisoff solded hewideh isHeee

pl a}eau region 18 of each projection 25 16 and the inner side of

t he! flyFeand GRENRTISGS €| AoRWEat ed state of the target
arrangenent, i.e. at roomtenperature for exanple, the gaps 22

can have a gap width which lies in the range of sone tenths of a

M Irhie"Biretoldke DA iPIMTBlilib¥d QhtPkRE el A8l OlTRbke GREREARAL | ON
nmeans are provided for
the cut-outs 14 as half-stock, for the assembly of the target arrangement.
Subsequently, the tube segment 21 or the tube segments 21 are pushed
onto the carrier member 10 and positioned over the cut-outs 14 receiving

the soft solder 24.

As is indicated in Fig. 1, the cut-outs 14, viewed in the axial direction, are
arranged distributed over substantially the total length of the target 20.
Fixing means, not shown, for example spring members, are arranged in
those cut-outs 14 which are located in the region of the axial ends of the
or each tube segment 21 for the fixing and centering of the target 20 with
respect to the carrier member 10 in the pre-assembly state shown in Fig.

1.

The soft solder 24 present as half-stock in the cut-outs 14 is liquefied by
means of a direct heat input 26 for the connection with material
continuity of the target 20 to the carrier member 10, as is shown in Fig. 2.
The heating of the soft solder 24 can take place, for example in a
continuous furnace, from outside via the target 20 and/or from inside via
the carrier member 10 by means of a heat source introducible into the

carrier member 10.
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the connection of the carrier elenent 10 and the target 20 and are
formed in the enbodi ment shown in Figs. 1 to 3 by a soft sol der
24 which is free 5 of flux and conprises e.g. Snln or SnPb. The
soft solder 24 is introduced into the cut-outs 14, e.g. is
inserted into the cut-outs 14 as hal f-stock, for the assenbly of
the target arrangenent. Subsequiéhtly, the tube segnent 21 or the
tube segnents 21 are pushed 10 onto the carrier nenber 10 and
positioned over the cut-outs 14 receiving the soft solder 24. As
is indicated in Fig. 1, the cut-outs 14, viewed in the axial

di pec b i

0L CREHA OMeIRRS oHIRIge Lyt D UL EMEr nRlRBLRTY ALyt
SpQU%e@@BQ{é‘ateér ?herdaarmaeqnbﬂlbetrhp@an%Mhé)tﬁfgewm@x Andne
| ocated in the region of the axial ends of the or each tube
segdifiarene degoees Hueftoxing headingg mieetehy tife whdtit af get gaps\vda h
regpect to the carrier nenber 10 in the pre-assenbly state shown
|n

gtygeen the momlog@r 16 d|thercargiepragericrakl Raick the bakein t he

fied b ect hea nput 26 for

CnaclikRett B it BBt E0R rionfo ot e e Rlegld BRem o 1 he
ca{‘,vq&@[ of®nde i Ao gsl h$mshown in Fig. 2. The heatl ng of the soft

sol der 24 can take place, for exanple in a 25 continuous furnace,

fromoutside via the target 20 and/or frominside via the carrier

menber 10 by neans of a heat source introducible into the carrier
mehpagdditgon 1y the liquefaction of the soft solder 24, the carrier member 10

ot aI

and the target 20 are set in rotation together around the longitudinal
central axis 12. The rotation of the target arrangement is selected such
that the liquefied soft solder 24 moves out of the cut-outs 14 onto the
plateau regions 18 of the projections 16 and contracts in and at the gaps
22 due to centrifugal forces and capillary forces. It is prevented by the
sealing material between adjacent tube segments 21 that melted solder 24

can reach the outer side of the target 20.

The heating and the rotation of the target arrangement are maintained for
so long until so much scolder 24 has collected in the gaps 22 that they are
completely filled with solder 24. The solder 24 is now in contact both with
the plateau regions 18 of the projections 16 of the carrier member 10 and
with the target 20 and thus bridges the intermediate space between the

target 20 and the carrier member 10.

The heat supply 26 is subsequently ended so that the target arrangement
can cool down, preferably under continued rotation. The soft solder 24
solidifies due to this cooling down, with it simultaneously connecting to

the target 20 and the carrier member 10 with material continuity.
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On the nelting of the soft solder 24, the carrier nenber 10 and
the target 20 are also heated. The carrier nenber 10 and the
target 20 expand to different degrees due to this heating,
whereby the width of the gaps 22 between the projections 16 of
the carrier menber 10 and the tube 5 segnent 21 or the tube
segnents 21 is reduced, for exam@e to a gap wdth of 0.05 mMmto
0.1 mm In addition to the liquefaction of the soft solder 24, the
carrier nmenber 10 and the target 20 are set in rotation together
around the longitudinal 1o central axis 12. The rotation of the

t t t i | ect that. the 11 fied ft

Sof HErE25 B VEL DR B BRES 0a0 4Bl L1 AIEHIEL FLHBLohI 1 BERPPE] ons
18 | j : j 2 d

Lo Bt ARRRLSPHls R o7 M RO Ak Bl A a Bl The

sediffergnahermal eRphnwsh i aoetirgetR® sedeRt carZierttheinived 1@d
sol der 24 15 can reach the outer side of the target 20. The

heAsiinghamd imd'igoBathesobfsalder R4rigeatest iratlge gams 22 és daawnai ned
for so ng. until so.nuch sol der h collected in the gaps 22
t haPéﬁh@bl s?f@rmelaap‘aog@%q fricePe ad satds @@P%?gzﬁﬁraﬁﬁé 180 fetaTagt i s
NOMKI n

o 2oPafBNEaGH BENE M e BRI PUBEARL AEQBIR IOt HE o o
angiffé?léﬁ_t ) Y2 Ls CE ekﬁﬁnkfﬁrﬁbﬂﬁ@é iﬁt%ﬁ&@ﬁe@l@’?ﬁo 4he wHiehg&fuld0 and
the carrier nmenber 10. The healt supply 26 is subsequently ended so
t hagsiutlhen tdargege 4o thagengstt 20 25e canidab byddwnplastief defabinabuliger
continued rotation. The soft solder 24 solidifies due to this

col gy selslen filllGte 28t sinmul t aneously connecting to the target 20
and the carrier nmenber 10 with material continuity.

The result is a target arrangement whose target 20 is connected with
material continuity to the carrier member 10 via the plastically deformable
solder fillets 28 of soft solder 24. A particularly good thermal coupling of
the target 20 to the carrier member 10 is thereby achieved, on the one
hand, and a reliable mechanical fastening of the target 20 to the carrier
member 10, on the other hand, without there being a risk of damage to
the target 20 due to strains which could result from the different thermal

expansion of the joint partners.

In the second embodiment shown in Fig. 5, the target 20 made from one
or more tube segments 21 and the carrier member 10 are not connected to
one another by solder fillets 24. Instead, the different degrees of expansion
of the carrier member 10 and the target 20 on the warming of the target
arrangement, e.g. during a sputtering process, are compensated by spring
members 30 which are arranged between the carrier member 10 and the
tube segment 21 or the tube segments 21. The spring members 30 form

the compensation means of this embodiment in that they are compressed
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18 The spacing between the target 20 and the carrier nmenber 10
becones |arger again on the cooling of the target arrangenent as
a result of the different thermal expansions of the target 20 and
the carrier nmenber 10. As is shown in Fig. 3, the soft solder 24
| ocated in the gaps 22 is drawmn 5 apart while form ng sol der
bridges or solder fillets 28. StlGains in the target 20 which
could occur in the target 20 during the cooling due to the
different thermal expansion of the joint partners 10, 20 and which
could result in damage to the target 20 are avoided by the

pl astic _defor i1t of the solder .fillets 28. 10 The result is
5 85 e e A B g Bt ot B Wi S tnBif bR b0 RO TR
COfHd fHioky ab-Pad gagrier nenber 10 via the plastically deformable
solder fillets 28 of soft solder 24. A particularly good thernal
coupling of the target 20 to the carrier nmenber 10 is thereby
achi eved, on the one 15 hand, and a reliable mechani cal fastening
of Te lgastiae gepaticylarbhgoed heiag tramsieb dromaheovarght 26k viartheand,

i t hout ther,e bej ri sk of da et the target 20 d to
ot PEETAE AT ot 1o TBE SRTTIEF SRETIET i e cTRTIBRARREI P SAAALE on
of o _ o . B o
o cqifeqBNithorREnar oSlihlily"6ofP foPle HIBASIRIn oMY dhufd D
cafthebegmebes 210aadaondle ariecheehbée 10ne anot her by sol der

fillets %ﬁ? I nstead, the different degrees of expansion of the
carrier nenber 10 and the target 20 on the warm ng of the target

arrangenent, .e.qg. durjn sputterjn rocess, .are conpensated b
spfispgt solder is p%owduec{ a8 the donnection means and is introduced Y

between the spring members 30 and the tube segment 21 or tube
segments 21 as well as between the spring members 30 and the carrier
member 10. A connection with material continuity is in each case
established between the spring members 30 and the carrier member 10 or

the target 20 by a corresponding melting and cooling process.

As with the first embodiment described above, a metal coating 19,
comprising a Ni layer 19a, an optional Cu layer 19b and a SnPb layer 19c,
is also provided at the inner side of each tube segment 21 in the second
embodiment (Fig. 4) to improve the connection with material continuity of
the soft solder and the target 20. The carrier member 10 is accordingly
provided at its outer side with a solder layer, for example a layer of

soldering tin.

The fastening of the spring members 30 to the carrier member 10 can take
place simultaneously with the fastening of the spring elements 30 to the

target 20 e.



25 nmenbers 30 which are arranged between the carrier nenber 10 and
the tube segnent 21 or the tube segnents 21. The spring nenbers
30 form the conpensation nmeans of this enbodinment in that they
are conpressed 19 on a heating of the target arrangenent and
expand again on a cooling of the target arrangenent. To ensure a
particularly good heat transfer20romthe target 20 via the 5
spring nmenbers 30 to the carrier nmenber 10, the spring nenbers 30
are connected with material continuity both to the tube segnent
21 or to the tube segnents 21 and to the carrier nenber 10. A

Sl 2 RS Eet P PLRGR R TR ARG b
S Qﬂﬁﬁ%ﬁt&%alaéoﬂ\ﬁ‘hm PEHIBLT iR IRHENY O”Eéﬂ%?é the b inkhsg

carrier nenber % connection wth matertal continuity~is in

eatle ttdRese r%ﬂéﬁballsmm@etbe@@thsml e toRhber=sTid0 aethiidrel 0.
carrier 10 or the target 20 by a corresponding nelting and
cdol ﬁhag npanoes,sthelspmgvmtember@ 30 age adreaslyi ﬁﬂeeﬁg tdéb@rqafwrabove

a nmet ﬂ@tln |§ n% a N er 19a, an ogtlonal

" et SABETPRYEP! Tt Tabel 20 BHChaty piaty ok BEHESL Ao
S'a@&aP&m&ﬁ&é‘erﬁ%H‘? b@eﬁ{?ﬂi?ﬁé ngx?lehté 1589‘8 tu%%b&%yf%g{st%f' g. 4) to

rove the connection w erla con rnuity e soft
sq&l@@ﬁnaetmély e atcﬁhﬁ@haﬂs} tF[B% e d hRimBBAPBD deth afsABE ¥ifipiated
provided at” its outer sid h a sol der | ayer, for exanple a

| apecubuts Ghateshogny oh Ihe carr1er member 10 for this purpose.
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The fastening of the spring nenbers 30 to the carrier nenber 10
can take 25 place sinultaneously with the fastening of the spring
elenents 30 to the target 20 e. 20 Alternatively or
additionally, the spring nenbers 30 can al so be connected wth
material continuity to the carrier nenber 10 before the pushing of
the tube segnment 21 or the tube2gsegnents 21 onto the carrier
menber 10. In this manner, the spring nmenbers 30 are al ready
fixed to the carrier 5 nenber 10 on the assenbly of the target 20
and are secured against an axial displacenment by the tube segnent
21 or the tube segnent . _Alternati ?J or additionally, the
spring nmenbers 30 can iﬁﬁél%gggéyyﬂﬁgéﬁ—ﬁin cut-outs (not shown)
of the carrier nmenber 10 for this purpose. 21 Reference nuneral
list 10 carrier menber 5 12 |ongitudinal central axis 14 cut-out
16 projection 18 plateau region 19 coating 10 20 target 22 gap
24 soft solder 26 heat input

10 carrier member
12 longitudinal central axis
14 cut-out

16 projection

18 plateau region
19 coating

20 target

22 gap

24 soft solder

26 heat input

28 solder fillet

30 spring member
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28 solder fillet 15 30 spring nenber 22 Cdains 1. A target
arrangenent conprising a tubular carrier nenber (10) and a holl ow
cylindrical target (20) which conprises at |east one target 5
materi al and which includes at |east one tube segnent (21) nmade in
one piece and surrounding the carrier nenber (10) at | east
section- wise, with the carrier nenber (10) and the tube segnent
(21) being partially connecteB2to one another with materi al
continuity by at least two plastically defornable conpensation
means (24, 30). 10 2. A target arrangenent in accordance with
claim1, characterized in that the conpensation neans (24, 30)
are arranged in regions (22) qyaxha! |y spaced apart from one

anot her between the tube segment (21) and the carrier nenber

(10). 15 3. A target arrangenent in accordance with claim1l or
claim?2, characterized in that the conpensation neans (24, 30)
ar.e frhetanget arramged@nd comprsige adubage pentietr merobor dadcandi t h
any one of the preceding clains, characterized in that the

conpe FehollgN Sa rigahiitest () WhiclbFomprysemat 144G IESF

sof tSQLASRa Bna A REORc130EE WOTTRR orh £ A6 XeBANGR (1 TaBAY igNe ©f

t he preceding
one piece and surrounding the carrier member {10} at least section-

wise, with the carrier member (10) and the tube segment {21) being
partially connected to one another with material continuity by at

least two plastically deformable compensation means (24, 30).

2. A target arrangement in accordance with claim 1, characterized in
that the compensation means (24, 30) are arranged in regions (22)
axially spaced apart from one another between the tube segment

(21) and the carrier member (10).

3. A target arrangement in accordance with claim 1 or claim 2,
characterized in that the compensation means (24, 30) are {rce of

flux.

4. A target arrangement in accordance with any one of the preceding
claims, characterized in that the compensation means comprise a

solder (24) and in particular a soft solder.

S. A target arrangement in accordance with any one of the preceding
claims, characterized in that mutually spaced apart regions (22) of
an intermediate space provided between the target (20) and the

carrier member (10) are filled with solder (24).



25 clains, characterized in that nutually spaced apart regions
(22) of an internedi ate space provi ded between the target (20)
and the carrier nmenber (10) are filled with solder (24). 23 6. A
target arrangenment in accordance with any one of the preceding
clainms, characterized in that the solder (24) is provided between
the target (20) and projectiong3(16) of the carrier nenber (10).
5 7. Atarget arrangenent in accordance with claim®6

characterized in that the projections (16) are spaced apart from
one another, viewed in the axial or radial direction, and are in

ti chL arranged d| t.ri buteqd over .substanti aIf the t taI

[ dirgt h TR AATGEETERR)N AR C? VPR ETAanG O she gregrding

di .
i rectigfmdOc tﬁaret%t&ﬁ%@@ﬁ ach%@@ et gzﬂjciﬁgfr%%gfé%% B%gxbeéﬂ ghen 6

or claimy7, aracterlze Int at t tro conpri se

webs Stubgé @trid/ exjleetidhng 16N of biee @efnehem@hbetreop on of the
carrier (10). 15 9. A target arrangenent in accordance
vvith any one of the claims 6 to 8, characterized in that a

raI of web-Iike ectio 16)... exten ht an l]es to
e | ot FHe AP RRRF ORI e H%né%n”%lﬂérda%%aé;&‘ Tor i n
that a 0 r d
the cartEninamsRite) (TSR %tfﬁﬁégéeﬁta@“%&& Hike
with any ©@reagbl bheadial d®e&id®, and are in particular arranged
distributed over substantially the total length of the target (20),

viewed in the radial or axtal direction.

8. A target arrangement in accordance with claim 6 or claim 7,
characterized in that the projections (16) comprise webs
substantially extending in the peripheral direction of the carrier

member (10).

9. A target arrangement in accordance with any one of the claims 6 to
8, characterized in that a plurality of web-like projections (16)
extend at right angles to the longitudinal axis (12) of the carrier
member {10}; and/or in that a web-like projection extends in a spiral

manner around the carrier member (10).

10. A target arrangement in accordance with any one of the claims 6 to
9, characterized in that cut-outs (14) of the carrier member (10)
bounded by the projections (16) form a receiving space for the solder

(24) in a pre-assembly state of the target arrangement.

11. A target arrangement in accordance with any one of the preceding

claims, characterized in that fixing means are arranged between the



9, characterized in that cut-outs (14) of the carrier nmenber (10)
bounded by the projections (16) forma receiving space for the
solder 25 (24) in a pre-assenbly state of the target arrangenent.
11. A target arrangenent in accordance with any one of the
preceding clains, characterized in that fixing nmeans are arranged
between the 24 tube segnment (224 and the carrier nmenber (10) to

fix,

and in particular to center, the target (20) with respect to

the carrier nenber (10) in a pre-assenbly state. 5 12. A target
arrangenment in accordance with any one of the clains 1 to 4,

h i zed | h i i d
char aCLghi st LIS ETESIRSL SRS SR e ate 2 |
clai m 12, hahaeh &gl ﬂHr%e tr%gﬁi l"z(ijfov)@ﬁgnhrgép’ébf‘go RRERGL1ie30) 1S

connect’ed to the carrier
wi th mamentlsdr Cl@)tinnuliphy-a4¥scirtsipsstacd. a sol der,

0 the tube segment (21)
in particular of a

soft solder. 14. A target arrangenent in accordance with claim12
or claim 13, 15 characterized in that cut-outs are provided for

5 (169 " 1h pdicn ganes i@ O RARSE CBRAHEE ORFLH By HBSok % ho
; gerear o FLh
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area, a§phihg rhgﬁﬂjers(egge_ and/or the carrier nmenber (10) is
netallized, e.g. solder coated, , in particular over the full

area, at its outer side.

13.
10

14.
15

15.
20

16.
25

A target arrangement in accordance with claim 12, characterized in
that each spring member (30} is connected to the carrier member
(10) and to the tube segment (21) with material continuity by means

of a solder, in particular of a soft solder.

A target arrangement in accordance with claim 12 or claim 13,
characterized in that cut-outs are provided for the spring members

(30) at the outer side of the carrier member (10).

A target arrangement in accordance with any one of the preceding
claims, characterized in that the tube segment (21) is metallized, e.g.
solder coated, in particular over the full area, at its inner side
and/or the carrier member {10) is metallized, e.g. solder coated, , in

particular over the full area, at its outer side.

A target arrangement in accordance with any one of the preceding
claims, characterized in that a respecting sealing material in
particular a heat-resistant sealing material, e.g. a silicone material,

is provided between two adjacent tube segments (21).



5

10

15

20

25

16. A target arrangenent in accordance with any one of the
preceding 25 clains, characterized in that a respecting sealing
material in particular a heat-resistant sealing material, e.g. a
silicone material, is provided between two adj acent tube segnents
(21). 25 17. A nethod for the manufacturing of a target
arrangenment conprising a tubulasarrier nmenber (10) and a hol | ow
cylindrical target (20) which conprises at |east one target

mat eri al and which includes at |east one tube segnment (21) nade
in one piece and surrounding the 5 carrier nenber (10) at | east

i onz W ' i ch net t.h [ nmb 1 d.th
fubt sebibrriqb iy MR AR L) B BRET SRR PP LT
Ceri Nl . - daf
Compencat o Gosaatorth s £ 1) 410 o Roo SRirdcs GIEROID), |
cl ai m Iwhidheoaniesey atllddastiorat tdriget ntdteri@rarite MEEh (ihG)uddidagach
tube segnent (21) are connected to one another by nmeans of a

sol der leaay onpriubwr s¢mnent (DF) madsfin st geece anddsyretiadang yhby

neans of a.soft solder.free of flux. 15 19. A .nethod i ccor dance
e e e ERa I A EaSt Rt Hat-Wine, b ueR Touyoq dhs s anaad

bet ween j i ) rL ( . ced apart
from on%%ﬁégﬁﬁl%wg%dél%ﬁ aﬁg&r Edirlgcl(g}lgrg SV een%%e nnlearmgf webs in
a pre- assemddtkd Soadige ahother 4D elatedial BGEMRIY bytatZasAtwBt hod

in accordance with claim 18 or claim 19, characterized in
plastically deformable compensation means (24, 30)

18. A method in accordance with claim 17, characterized in that the
carrier member (10) and each tube segment (21) are connected to
one another by means of a solder (24), in particular of a soft solder,

and preferably by means of a soft solder free of flux.

19. A method in accordance with claim 18, characterized in that the
solder (24) is arranged between projections (16} of the carrier
member (10) spaced apart from one another and in particular made
in the manner of webs in a pre-assembly state of the target

arrangemernt.

20. A method in accordance with claim 18 or claim 19, characterized in
that the solder (24) is liquefied by a direct heat input (26) and the
target (20) and the carrier member (10) are rotated such that the
liguefied solder (24) moves under the effect of centrifugal forces and
capillary forces into gaps (22) formed between the target (20) and
projections (16) of the carrier member (10} to contact the target (20)

and the carrier member (10).
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that the solder (24) is liquefied by a direct heat input (26) and
the target (20) and the carrier nenber (10) are rotated such that
the |liquefied solder (24) noves under the effect of centrifugal
forces and 25 capillary forces into gaps (22) fornmed between the
target (20) and projections (16) of the carrier nmenber (10) to
contact the target (20) and the&ecarrier nenber (10). 26 21. A
met hod in accordance with claim 17, characterized in that each
conpensati on nmeans conprises a spring nenber (30) which is
connected with material continuity to the carrier nenber (10) and

to,4the 0 n W th
angllbneAéﬁégﬁ%d ic‘%%:ﬁg%ﬁ&%éj%qﬁ élagﬁlar aé %‘P‘géejt &e% lf?f {kga}at el hube
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over the full area, at its inner si and/or the carrier menber
(10) i sccrmnaitbdmdh mageriabtaetinpl@t edthe capaet nrhbaer 1D0joxved tbhe
full area, at its outer side before the application of the

sol der . thieatarget (2fQ) Q)é@ﬁﬁiﬁf (21) of a hollow cylindrical target
(20), conprising a ceramc material and a netal coating (19), in
particular a full area 15 netal coating, at the inner side of the

tu@@ segRBind2in acéérda%éém ﬁﬁﬁgﬁg& e 621 l:n?grgf@v%n@ Wi th

claim 23, characterized in coating i ncl udes a | ayer
sequencehafacatrikedsh thao thayalbs segh¥%ent [(90)ismadeltibed é kesohier

metal materials. o )
plated, in particular over the full area, at its inner side and/or the
carrier member (10) is metallized, e.g. solder plated, in particular
over the full area, at its outer side before the application of the

solder.

23. A tube segment (21} of a hollow cylindrical target (20}, comprising a
ceramic material and a metal coating (19), in particular a full area

metal coating, at the inner side of the tube segment (21).

24. A tube segment (21) in accordance with claim 23, characterized in
that the coating (19) includes a layer sequence of at least two layers

(19a, 19¢) made of different metal materials.

25. A tube segment (21} in accordance with claim 23 or claim 24,
characterized in that the coating (19) includes a layer sequence of

three layers (19a, 19b, 19¢) made of different metal materials.

26. A tube segment (21) in accordance with any one of the claims 23 to
25, characterized in that the coating (19) includes a layer (19a)

comprising Ni and a layer (19¢) comprising SnPb.



20 25. A tube segnent (21) in accordance with claim23 or claim
24, characterized in that the coating (19) includes a | ayer
sequence of three layers (19a, 19b, 19c) made of different netal
materials. 25 26. A tube segnment (21) in accordance with any one
of the clains 23 to 25, characterized in that the coating (19)
includes a layer (19a) conpriskhg Ni and a |layer (19c) conpri sing
SnPb. 27 27. A tube segnment (21) in accordance with any one of
the clains 23 to 26, characterized in that the coating (19)
includes a | ayer (19a) conprising Ni, a layer (19b) conprising Cu

I 19 t ub t. (2 i
2or al oSy (BRI RO REIAIoR e Tany Ghesst TG EPIBTePY 280 i n
that the CRLANLGREH AaCHPEsSERg {08 iRIH68E d EFer (192)

comprising Ni, a layer (19b) comprising Cu and a layer 19¢

comprising SnPb.

28. A tube segment (21) in accordance with any one of the claims 23 to
27, characterized in that the ceramic material comprises ZnQ

and/or ITO.



