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"WD 20071098858 PC11EP20071001295 Target arrangenent The invention rel ates
to a target arrangenent conprising a tubular carrier nmenber 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
megber at WOLIP7/QWEFF on- wi se. Target arrangements of this E’gﬂﬁ?zﬂmlﬂéﬁ%re
al so called atom zation targets or sputter targets, are generally known.
They are used as a material 10 source, for exanple in the thin coating of
| ar ge- area substrates by neans of cathode atom zation or sputtering. The

thin coating by neans of such tﬁ%ﬁgtt gﬁ;%ggiggﬁis is used, for exanple, for
t he manufacture of heat protect protection filnms on flat
glass or plastic foils. 15 The fastening of the target to the carrier nenber
is problematic with target arrangenments of the initially nanmed kind. This
in particullae iapphties relades hosetdraey etrratgangrteotriprisinga thbtiber tarmgat i s
not applied directly to the carrier nmenber by a casting process or by a

t her mal i njnegbemang ahaljowpeditnddcal wrgek appinrisisgatseashonedageet mat eri al
woul d sublimate on 2Q casting or thermal jinjection. Target arrangenents are
thus. kRowPRCUAL ERATRETIGHEERT |ea5f SHEcRIR SEETRBE 103Nt FooTRBEF AT a
force-tra 1Lt j e i¢c ..clanping el enents.
However , gsf]lF? fb %‘l“%ﬁgﬁi&? Zd’atrﬁgy}ng%ﬁﬁ?egs%@gg %gﬁggtgéﬁkc“éﬁ%% the target and the

carrier nmenber is achieved by neans of such a force- transmtting
connection. 2

Target arrangements of this type, which are also called atomization targets
or sputter targets, are generally known. They are used as a material

- 10 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.

15 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

20 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
25 the target and the carrier member is achieved by means of such a force-

transmitting connection.
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An inmproved thermal dissipation could be achieved by a full-area connection
wth material continuity between the target and the carrier nenber

Fulkl -area, connections with material continuity of this type are used, for
exanple, in planar targets in which a pEﬁnar target segnent is 5 fastened to
a support plate by neans of a throughgoihg sol der layer. A sem-cylindrical
target segnent can accordingly be attached to a tubular carrier nenber in
this manner. Full-area, solder connections with material continuity are,
however, not 10 suitable for target arrangenents in which the target is

nmade of atAd e@aprovedehérbal sagiBation Aol Bh8chRvel by AEMPEAfe:0f tubul ar
target arrangenents, for exanple, conprise a netal material and the target

tube segmemrectiompwithemmtesnbnbntimatigr batwedihéhe dargetrametbercarand t he t ube
segnents have thermal coefficients of expansion which differ significantly
15 from oABCERST hErll-aras, connegsionsnwithy materiak continuibogkbHrisyor anse

connection_between_ the,carrier nmenber. and the tube se nt. due to. t.he
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mat eri al, an adhesive bonding of the carrier nenber and the tube segnent by
means of aaptiastembey idefhos madwheer.adhesi ve had al so been consi dered. Apart

fromthe fact that an adhesive of 25 this type does not have sufficiently
hi gh heat conduction properties, a

Full-area, solder connections with material continuity are, however, not

10 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

15 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.

20
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

25 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 bonding of the carrier nenber
and the target segnent nmay therefore be considered for target 3
arrangenments having planar or sem -cylindrical target segnents. However,
due to the stiffness of both the tube segn8nt and the carrier nenber and
ow ng to the coaxial arrangenent of the carrier nenber and the tube
segnent, an adhesive introduced between the carrier nenber and the 5 tube
segnent cannot be acted on viewed in the radial direction. An adhesive

bondi f th ' nb dth ‘ h f har dI
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and the targewiageo thenr&igidatrangBnanodigle cdrréersiphbenatdritle alhee nanner
and sinul taneously an inproved heat transfer is ensured between the target

and the carr segmeatpen.aditesite intrpduced detwecesf thedcamiercoemiaerc endi thie t he
i nvention by a target arrangenment having the features of .claiml and in
particul at i ubasegreat eanoldpe askskpnaneweddn thgpradial d¥e

tiall ted t ] ther . with terial ti 'tbltl tt
blasti cal |y ASPEPREHPOndg eheretisomemask and theotaret seemelt Ghber and
the tube segggl.iOfe BQFdI&%@réQWﬁ? p?glctice with target arrangements having

tubular target segments.

10 Itis 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.

15
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

20 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
25 compensation means, the joint partners, i.e. 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



‘the target are not in direct contact with one another in accordance with
.the invention, but are connected to one another by plastically defornmable 25
.conpensation neans, the joint partners, i.e. the carrier menber and the
target, can expand to different degrees in the event of heating, for exanple
during a sputtering process, in accortlance with their different thernal
coefficients of expansion w thout strains being caused in the target 4

mat erial which could result in danage to the target, e.g. in cracks in the
target material. Different thermal expansions of the carrier nenber and the

target rﬁé_@er‘i@l‘\Rrﬁiélﬁ}éoﬁm@étﬁ@tiﬁQié&ha%é't@rtﬁ%‘h?geﬁ, g PirPstd 4@ ihythﬁef or mabl e
conpensation neans. 5 At the sane tife, a heat transfer between the target

and t heacgetrinateriakibifferaht chermal sppansidnsofclrpedirsanmeniber and
force-transmtting joint wvariants is achieved by the connection with
mat er i dhedengehare §odp-sajecompepsased pohaleneed byt the plasticallsr get and to the

carrier egenbeh The 10 heat introduced into the target during a sputtering
pr oces SLAHIARIR CRRPERsaligLMERTSy t he carrier menber up to ten tines better

viagthe connection wth material continuity than by a force-transmtting
connection. This permts a use of the target arrangenent in so-called

heavy- K the dBmePiiee REaPHRERFSGEBetwecdh thORhrdet shdi$Be ehrfiBe target
arrangenent in sputtering with increased power densities and in particular

i ncr easedmivn] whigds is Fuptdnerdrin epntreerismm math forcewtrain smait enggbirgont i nui ty
also permts an increased target utilization of up to 80% since there is no
ri sk variants is achieved by the connection with material continuity of the
compensation means both to the target and to the carrier member. The
10 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
15 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
20 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

25 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



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 nmenber and the tube segnent are not 25 connected to one another over
the full-area, but rather only regionally. A gap | ocated between the tube
segnent and the carrier nmenber is therefore not conpletely filled by the
conpensation neans. It is rather the case that the conpensation neans

est abl i sPa@idiehicnihecOAASHE! 2RgLELINE Ry TEr R 1o%anyi1ﬁﬁit€arm%a%@@d the target,

i.e. they formlocally limted bridges “separate fTrom one another between
the | oi ngepamatadran dicadetlosmbbiwddry tlod joinhraaonpensidid deforgadtsilitsy of her eby
substantially increased and the different thermal expansion of the target
and t he 8w eP@mpensabion swanseisstheaeby sulbstaptielly docreaseyd andpbasat ed.

Advant a S e di nents of the Lpvention ¢ be seen fromthe ependent
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referre ; i i,qn nmeans are free of flux. The tarqget
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arrange well-suited for wuse in a vacuum pl ant
in which there is generally a risk of an evaporation of volatile substances
such as fluxes. 15 It is particularly advantageous when the conpensation
means i nAHudntagemsd embodaménits ofaheiinutation cof besaledeironSdheler not only

has a particularly  high thermal conducti vi t¥, but is also very easily
pl ast i caffpeResny Fgms, from the description and from the drawing.

10  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.

15 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

20 coefficient of expansion of approximately 5.3-106 K-! and stainless steel
has a thermal coefficient of expansion of approximately 16-106 K- .
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

25 processed particularly easily, whereby the manufacture of the target

arrangement is simplified overall.



Furthernore, a Sn solder, for exanple, has a thermal coefficient of
expansi on of approximately 24.10-6 K-1, whereas ZnO has a thermal 20
coefficient of expansion of approximately 5.3.10-6 K-1 and stai nl ess steel
has a thermal coefficient of expansion _of approximtely 16.10-6 K-1
Conpensati on nmeans conpri sing Sn sol deP can consequently particularly
effectively conpensate the different thernmal expansions of a ZnO target and
a stainless steel carrier nmenber. Furthernore, solder can be 25 processed
particularly easily, whereby the manufacture of the target arrangenent is

si mpl i fi edrevemable, HldEEANYTREAi6Q 230N tATHA Lhakapoediag %umﬂder a
correspondi ng supply of heat, whereby it is possible t0O separaté the
connect i ohhbet webnaretmeit isi pissiplar tonsesaraned the doslreatiort hetwesrgehe foiom t he
carrier nmenber. A damaged tube segnment can thus be replaced by an undamaged
tube segRBRIGTH and ta ralsase thgdargctriens éhe carrieh eembes. Agdayargadd t he

' i t ft ' nb ft th
Car get . mARBY RERTI AT Bt s SEer Spr e B Gt RGP GEDSSCBRIPRL I B ur al i ¢y
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regi ons gap provi etween t et an e carrier nenber and

spaced apgdricokeppeométs anetibelofahe dartieednsmbirtdfteotitetargbhensignsati on
means are, in this case, therefore fornmed by locally Iimted sol der bridges

whi ch ar Basdpearauged fupin engpatioringr proedsatirdn paluralityyofcspgeringhe t ar get
and the carrier 15 nenber to one another. The sol der bridges have a

parti cul BFPSF5%68d

10 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

15 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
20 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

25 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



deformability, whereby thermally induced strains between the target and the
carrier nenber can be conpensated even better. It is particularly

advant ageous for the solder to be provided between the 20 target and
projections of the carrier nenber. Regions are pre-set by the projections
in which the sol der connects the joint,partners to one another. The
projections are preferably spaced apar? fromone another, viewed in the
axial or radial direction, and are then in particul ar arranged 25

di stributed over substantially the whole length of the target. On the one
hand, different thernmal expansions of the joint partners in the axial

di rect i chagdpattheraiy dotiptapentsd edgeandithel@irkieraashiber @h bee other 7
hand, a thermal coupling of the target to the carrier nenber can be ensured

over theensrad dpegythe tital bengthr ofethe Ergepr oj ecti ons advant ageousl y i ncl ude
webs substantially extending in 5 the peripheral direction of the carrier
menber. Projections of this type can be manufactured particularly sinply,

for exa by. a.caorrespondi n {ntrodyctiaon, e m.lJing or,cutting, of

el ongat emﬁggtp-rélﬁ%go&s %ti‘g%@t@gegms lqcﬁléagé’?[&?ééPuhgrﬂ)téﬁlaﬂﬁﬁgFch@@dFdance with
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extend iPe aahnfhdtuked PRFUGUIDE Sitipdy WoelekanhSlel N dhrPéspdredigas i er

menber. Alternatively or additionally, a web-1ike ~ projection can extend
around timreduciien, empheilling apiutiing, efrelorgdte puibpats bogrobvesirstot ype can

be formed, for exanple, in that a spiral cut-out
the carrier member.

10 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

15 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.

20 The cut-outs of the carrier member bounded by the projections
advantageously form a receiving space for the solder 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

25 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.



s cut into the carrier nenber in the manner of a threaded groove. Both the
ring-like projections and the spiral projections permt the manufacture of
target arrangenments of any desired length in a sinple nmanner. 20 The
cut-outs of the carrier nenber bounded by the projections advantageously
forma receiving space for the solder 8n a pre-assenbly state of the target
arrangenent. On the assenbly of the target arrangenent, the sol der

t herefore does not have to be applied directly to the projections, but can
rat her be arranged in the cut-outs, for exanple in 25 the form of
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and the carrier nmenber to I'n particular to c nt er, arget with

respect totihet (E@'rtarrﬂhleﬁﬁbé’ieﬁ‘barpﬁenas"seﬁﬁsbﬂ%‘et‘iébEyeﬁth%f@re tve 'ﬁafg%ft(%{rfd the
target and the carrier menber are connected to one another with materi al

cont i nuithy Garyiertiensegrdere, cencectedcto @os aniothenyiti méterjadicontiranityer s
relative to one _another is ensured by the fixing nmeans. This, on the one

hand5 f &% Hp¢ splder, ﬁr@rﬁﬁ%P%%ltt@PénﬁfOftthéJmeglé@r Bﬁf%ﬁ@@ﬁ’é’ﬁttoa%@e on the
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of the target an e carrier n-accordance wt urther
enbodi masuricen eormeensaht @ﬂtﬁ@@@ﬁge@&ﬁhthe carrier member.

10 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

15 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

20 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
connection with material continuity of the spring members both to the

25 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



15 include a spring nenber. The connection of the carrier nenber and the
target therefore does not take place via solder bridges in this joint
variant, but via spring nmenbers connected with material continuity to the
carrier menber and the target. This joint variant conbi nes the advantages
of a force-transmtting connection with those of a connection with materi al
20 continuity. A particularly good conpensation is thus achi eved between the
different coefficients of expansion of the carrier nenber and the target by
the elasticity of the spring nenbers and a particularly efficient thernal

di ssi pati h t 4 ! | eve t
connecti olg@rvai({lﬁgkn% %?f?;gsf)&g%‘h# %nfalgtgﬁqufa dpﬁ%eé;%??%tlﬁﬁge%:ﬂg%\ébg ﬂ@ég the 25
carrier npaiéculany geod tieetrasDéissipahiontpropetisey soaneh thRthegmmnber is
connected to the carrier menber and to the tube segnent with materi al
cont i nui t§ouyling ahsheftargetdiodde, canrie meanbércis bnprowsf everofaeherAs has

al ready been nentioned above, solder has particularly good thernal

di ssi pation properties so that the thermal coupling of the target to the

carrier oL Sal e rther.. 5 Cut.-.oyts r the spring.enbers
can bgs p?egg?g)élésiﬁ%gﬁé%%(é?rg %éelr}ggglé# C%‘\ebe B%"’r‘fisa %E@%PW%@P ?'W{f menber s
are al r eadhyr{drobinitder, N Captiheme RIS arkl Refdp rRRAGBNNE Sldig through he
cut-outs and are 1n particular secured agal nst "an axi al di splacenent with
respect tmenheer naarprerasesrhbly stiteshraaghithat@st-btes pudghamgirof the tube
segnent or of the 10 tube segnents onto the carrier nmenber. In _accordance
with a fuparieeulaniseainechagaims amegial displaccanent wdth respect to the

carrier member. This facilitates the pushing of the tube segment or of the

10  tube segments 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

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 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

20 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

25 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.



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
petallization 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 conpensati on neans or as the
connection neans for the connection of spring nenbers to the target and to
the carrier nenber and when the target conprises a ceranmic material such as
ZnO. The 20 target can be coated, for exanple electroplated, at its inner

si de andy tfﬁﬁthe’%%{dﬂgéét aﬁfﬁ@{m%@ﬁidm@me%ﬁr anRktesd %gﬁlgg tIt:Iﬁt er side. To

prevent nelted solder frompenetrating to the outer s e target on

t he manutatireseofodlaithel Tolhe eféreaid bdvantagdshre ashisvetitacceirdidi@y 25 t ar get
and the carrier menber, a respective sealing nmaterial, in particular a
heat - r eshét methe@aniangondaret avith ¢hg.inventibhcone material, can be provi ded
bet ween two adj acent tube segnents. 10 A further subject of the invention
is noreover a nethod having the features of claim1l7. The aforesaid
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to one another by neans of a solder, in particular of a soft sol der, and

pr ef er abdyothey byearearsf oba solders dh gerrticder of afdafk solder Thadsptaderabls
preferably arranged between projections of the carrier nenber spaced apart
f r om ondoanaey Ohadolhselderifres aof fligr med in the

10 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-

15 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
20 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.

25 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



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 solder can, for exanple, be inserted into the cut 15
iouts-formed between the projections as hal f-stock. The sol der nust be
liquefied so that it can establish a connqc]]tion with material continuity
‘between the carrier nmenber and the target.” 1t is particularly advantageous
'in this connection for the target and the carrier 20 nmenber to be rotated
'such that the liquefied solder noves under the effect of centrifugal forces
and capillary forces into gaps forned between the target and the

‘proj ections gips hetwaenitbe prepseionoandnthectarght aracgeaiplately filleel watty i er
Imenber. 25 The liquefjed solder therefore noves out of a pre-assenbly

posi tion int8KET, é?l%i sekinpehapg theerotatign ehths tangst esraegempnt cA8 Rarri er

‘menber, nane| ut of .the cyt-outs into the gaps forned between the
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.conpl etely fl&ﬁ%ah\?ﬁt%&hsg?gxz? Qﬁ{%&;e%le%?@ itﬁ%?tr%‘gér% tEegf:%%%??%%@% t QEE
‘target argangenent can be ended so that the solder can cool and can connect
with material continuity both to the target and to the projections of the
carrier menb8mce theSpaldertrhoves inter thrgaps ibetweehdhgapojbeices andhehe
‘projections and the target due to the centrifugal . forces and the capillary

forces, a cotd&st dUsoly thorenltiyeal fercss and tha cemillagyigresy? 6PreRsd for the

i‘connect on %Bgitioning of the solder in the regions provided for the connection with

: material continuity of the target and the carrier member is automatically

‘ 10 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

15 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

20 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.

25
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



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 simultaneously over the mhoIéQIength of the target arrangenent,

but the target arrangenent can rather be noved through a correspondingly
made 15 heat source, e.g. a continuous furnace, for the |liquefying of the
solder. In accordance with a further enbodi rent of the method in accordance

wi th the dfeshafbeedahe FXEAGRSHd oAb mBEl aﬂascaqmﬁ&trb@ai@%@a whi ch

i's connecte y solder to the carrier nenber and to the tube 20 segnent. It
i s possi iheayxialadireatimord tige peahing plithé euivel degitienisobdiey thd oaated
between the spring menbers and the carrier nmenber and the sol der |ocated
bet ween tR&IH}sT ﬁglen%&m@reife@mamheltcm@t@telsiqmdchﬁ@mélwybe aohisyedoin sh t he
connectign wth mat efi a{h cont.i nuit\é_&gf}‘ t he slpri.ng menpbers to the carrier
menber artt FEERECT S Yt PRUPBAREBIRG Ty, atssPiQvidesh 3R i LR8I GRTEIET JBEM S nal | v,
the sgring menbers can al so already be connected with material continuity
to the carrier nenber before the pushing of the tube segnents onto the

carrier mendefer toNimiPrdve@e adliesiba ofStHd SeldeeEehs @igef Ax@dotidel he carrier
menber and cannot be displaced in an axial direction on the pushing of the

t ube segnentsraltmentie asawaisealremdyrescribbd mve effietibe aagaidrdrgsat i vel y or
additionally be_achieved in _that receivers for the spring nenbers_are
provi ded ‘tpqq%qu{gll?z@dﬁ iR Partigydar over the full area, at its inn%r side and/or the

carrier member can be metallized, in particular over the full area, at its

10 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.
15
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 ZnQO, whereas the Cu layer
protects the Ni layer from corrosion and reduces the porosity of the SnPb
20 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

25 oxide).



5 1n order to inprove the adhesion of the solder to the target and to the
carrier elenent - 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 oeuter side before the application of tlhe solder. A further obj ect of the
invention is noreover a tube segnent 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 coating can e.qg.
include a | I hSy i ] | S i sing
snPb. The N L aer on witebbidesgritentin SRR I SreiBly: oyl

mat eri al compth séfegeexOto wHennasgddiass Emboaligientpraaiceed shé kigadingayrerd rom
corrosion and reduces the porosity of the SnPb 20 | ayer. The Cu | ayer can
optional ly areshe@msnitted, The SnPb layer is the actual functional |ayer
whi ch provides an opti mum adhesion of a solder free of flux to the tube
segnent. The ceramic material of the tube segnent can conprise | TO (i ndium

by vy of il e tn r ot ranad Aol S EREE U Ca et ARSI E R
drawi ng. There are shown:im3gki Grrahgerh@ngid YEEHAaf&EHAQN A oMY Gh fih T St

enbodi nent of a
a pre-assembly state;

Fig. 2 a longitudinal section through the target arrangement of
10 Fig. 1 during the solder liquefaction;
Fig. 3 a longitudinal section through the target arrangement of

Fig. 1 in a final assembly state;

15 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

20 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

25 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.



~target arrangenent in accordance with the invention in a pre-assenbly

state; Fig. 2 a longitudinal section through the target arrangenment of 10
Fig. 1 during the solder liquefaction; Fig. 3 a |longitudinal section through

~the target arrangenent of Fig. 1 in a fipal assenbly state; 15 Fig. 4 a
Il

cross-section through a target tube segnent of the target arrangenent of

. Fig. 1; and Fig. 5 a longitudinal section through a second enbodi rent of a
“target arrangenent in accordance with the invention 20 in a final assenbly

state. The target arrangenent in accordance with the invention shown in Fig.
1 i ncl udes Eurnthbunare calr the pubenside dfotheocqurici elgreentel @) a ptealityl olsuch as
titanium steel, in particular stajinless steel or copper. The chain-dotted
25 line 12 REpPeadikecuthaulyAdi angainisedaest.rfar exampler miled o5 qute inteethser

10. Th ' nb [ i ded.,. ' i d | | d
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i ntroduced, for exanp e carrier me

enbodi nept  shewut-dhies tdlca@EendrhlRANRothaveH duailsédtidartiet! @dsesdAot

approximately sem -circular cross-section, but 5 the cut-outs 14 can
gener al | y allsventdheeshapeooha padidlairdhioriratoesemdtavehamv euighdas bagss-of a

partial circle or can even have an angul ar cross-
section.

Furthermore the cut-outs 14 in the embodiment shown extend

10 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,

15 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.

20 -Asis 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

25 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.



section. Furthernore the cut-outs 14 in the enmbodi nent shown extend 10

transversely to the longitudinal central axis 12, i.e. in the peripheral
diréection of the carrier nmenber 10, and indeed in each case along the total
peri phery of the carrier nenber 10. The -outs 14 are, in other words,
made in the manner of ring grooves. Altermatively, a cut-out can al so
expand in the manner of a spiral, i.e. in the manner of a threaded groove,

15 around the carrier nmenber. Mxed fornms are al so concei vabl e i n whi ch,
viewed in the axial direction, a plurality of cut-outs 14 are provided

secti onal | yThe spweifi@s beokesn djAcanvast-outd 1quireosdletied Seclirnaethefl a
t hreaded groove is provided. 20 As is shown in Fig. 1, the cut-outs 14 are

spaced apar préjeotivnael @havaer flageohdtplateaas pegipact 8 on cbehi saseaakttotircase

formed by and lies between two  adjacent cut-outs 14. In accordance with the
confi gur atiBHt‘H?rilHé-aEmg HEPsT sides { ke Theoyiskh; efntherpladray regiathd S4ahg t he

total perip the_car.rier r.10,.kn e peripher direction, i.e.
transversel ggﬁl‘?‘{%’ ?BRIS?’P%%F?‘% H%gbtilgnw%t;h %i{}ée %ﬂl.é_olgﬁst]%ie case of a
cut-out 4n the manner of a threaded groove, a projection would

correspondi ngly extend around the carrier nenber in the manner of a spiral.

15 The spagbkrigshwtnee Figdjl atientaet covasgdrhcalt fustiaeiae siuthdédat the
projections 16 have a flattened plateau region 18 in each case at their
out war dl y fhellay efpeiriealdesgeB20mmmpriging of ledast gnatebe seggiadd 4B can

amount to approxi.mately.half the widih.af the cut-outs 14, C
RRiCh id Tadd inl one plrtlece And which compll'Jises a target material, in

particular a ceramic material such as ZnO.
10
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 19¢ of SnPb, with the middle layer 19b of Cu also
15 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

20 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

25 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.



5 As is shown in Fig. 1, the target arrangenent furthernore includes a

hol l.ow ¢yl indrical target 20 conprising at |east one tube segnent 21 which
is made in one piece and which conprises a target material, in particular a
cerami c material such as ZnO 10 Each tubg segnent 21 has a netal coating at
its . nner side, for exanple an electropl ?ed coating 19 (Fig. 4). The
coating conprises three sequential l|layers, nanely an inner l|layer 19a of N,
a mddle layer 19b of Cu and an outer layer 19c of SnPb, with the m ddle

| 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 segments 21, a respective heat resistant
seal i ng nat & pg,llra(lmsstofsm@amall}e dgforangble conpensatianamicans 4ars prayderd dor

bet ween two adj acent tube. segnents . The_inner dianeter_ of each tube
cegment 21 BCATETRSOROOT He BatasT Clsasa P W the (REISU) REEEY LoTedh ¢ he

regi on of t r.0j | .tk I Se f d n. the
pl at eau reg?gnthBé rﬁ?y ng{éﬁn%r%a%gg{] f%ﬁ@% ﬁég%%t%h%&t ﬁﬁi@&sgggﬁ%\ﬁ?’[ ]ﬁe@%be
segnent 21. df@]@ﬁna%lﬂﬁﬁ’[s@g S asg1obr S t arget arrangenent, i.e. at room
tenperature for exanple, the gaps 22 can have a gap wdth which lies in the
range of sonme tenths of a mllinmeter. 16 A plurality of plastically
def ormabl e conpensati on neans are provided for o )

The soft solder 24 is introduced into the cut-outs 14, e.g. is inserted into

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

10 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.

15 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.

20
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

25 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.



the connection of the carrier elenent 10 and the target 20 and are forned
!in t he enbodi nent shown in Figs. 1 to 3 by a soft solder 24 which is free 5
iof flux and conprises e.g. Snln or SnPb. The soft solder 24 is introduced
;into‘the cut-outs 14, e.g. is inserted intf? the cut-outs 14 as hal f-stock,
for the assenbly of the target arrangenent:’ Subsequently, the tube segnent
21 of the tube segnents 21 are pushed 10 onto the carrier nmenber 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 di s bié efeltirRy oSSR tdoddy 28 hehé ehatict edthbepf1Q AR d RISk g0

115 Fi xi ng means, not shown, for exanple spring menbers, are arranged in
those cut-ouR¢ drk alsbcicated. Theatardiarmmehebared andthe bargexi20 expanddb t he
or each tube segnent 21 for the fixing and centering of the target 20 with
respect to tHiffergntidagraespare toothin haeding avherdnbtie sidtle of foougaps 32 g9. 1.
20 The soft solder 24 present as_half-stock.in the cut-outs 14 is |iquefied
by meane of RttiEen theuBictiait 164G Chsidrdnk oo Aitd, th tube
continuity o t ' : 0 | I, Fig. 2.
The heati bg SPEVREHPEE (P sbbeapRrifits 7L ifRelbed ot RN E dy

conti nuous f yrpgaseaf Foemevtsiode mia the target 20 and/or frominside via

the carrier nmenber 10 by neans of a heat source introducible into the

carr i er menmber 10. 17

| In addition to the liquefaction of the soft solder 24, the carrier member 10
and the target 20 are set in rotation together around the longitudinal

10 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

15 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 solder 24 has collected in the gaps 22 that they are
completely filled with solder 24. The solder 24 is now in contact both with
20 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
25 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.



On the nelting of the soft solder 24, the carrier nenber 10 and the target
20 are al so heated. The carrier nenber 10 and the target 20 expand to
different degrees due to this heating, whereby the width of the gaps 22

bet ween the projections 16 of the carrier nenber 10 and the tube 5 segnent
21 or the tube segnents 21 is reduced, foﬂSexaane to a gap wdth of 0.05
mmto 0.1 mm In addition to the |iquefaction of the soft solder 24, the
carrier nenber 10 and the target 20 are set in rotation together around the
| ongi tudi nal 10 central axis 12. The rotation of the target arrangenent is

selected suchne bRakidd'Betdeitthe dahRlti o0 ahdethPdafPieidiibeP o it dribs OUt S

14 onto the ~plateau Tegions e projections contracts I'n and

at the gaps lai.‘%eldagai&ppﬁﬁth%rdd gl of B efrgandreanidmany ab eesult!df the
prevented by the sealing material between adjacent tube segnents 21 that

mel t ed sol dedifiegensthemnakexpansionsufahesiadgebR0tamed the getrriz0 mambenekd.i ng
and the rotation of the target arrangenent are maintained for., so_|long until
so nuch sol dé? 193DR%A HbFi s o I‘Fé’rl%f‘é'p%“@c@‘l%]tlf{ Hes gaps 2L Enfravel v

filled wgth | der, 24.. The solder ,24.is now in ceptact,baoth.with 20 the
ol at oau Fegi RS THNGF BT SpltE kS OFoldhu Rk en Rhmilh W 6RE 5 G5t 1
the target 28pand-hhdsy@rsd : k k ha target 20
and the car r?%r m(e:nber ?0.&%&21]-{1%}% i}%p{@;ﬂgéﬁlgg}%g%%% Eedqngne% so that
the target adiffergetreidérmabegpansionl otithnjoint @hetridsyl ONRIe rarrbatHiok eduld
rotation. The soft solder 24 solidifies due to this cooling down, with it
si mul t aneoustepudbimédenmags tothe hergedrfeareavaited he tharplastic afoemability t h
material contjnpuity.
of the solder fillets 28.
10
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
15 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.

20 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

25 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



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

di fferent thernmal expansions of the target 20 and the carrier nmenber 10. As
is showmn in Fig. 3, the soft solder 24 Ioggted in the gaps 22 is drawn 5
apart while form ng solder bridges or solder fillets 28. Strains in the
targét 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 plastic deformability
of the sol desn fa hé®ting 28 thé Gaffet aquigtmenteahdegphna 4gagess i codlise of ar get
20 is connected with nmaterial continuity to the carrier nmenber 10 via the
pl astical | y def tirgabperangsrent.fi| | ets 28 of soft solder 24. A particularly
good thermal coupling of the target 20 to the carrier menber 10 is thereby
achi eved, on the one 15 hand, and a reliabl e nmechanical fastening of the

target 20 t r . e M . e being
2 risk of daregashot'a i dRany ettty Rl RoddARE bt AU b AR o
the differ endpdiRgiBInbed¥ BN Bhe ShrtiBL ph@hber N, tAQr $prind rhémibles SRrapd
enbodi mrent shownin Fig. 5, the target 20 made fromone ©or nore tube
segnent s 21 esmhé¢diedcorithi materabesntifuiyeboidt te dmnéabe depmertrn2l andbhdre by
solder fillets 24. Instead, the different degrees of expansion of the
carrier menbatbelsegingnine ltandde the earriciangathmtOof the target
arrangenment, e.g. during a sputtering process, are conpensated by spring

A soft solder is provided as the connection means and is introduced

10  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.

15
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

20 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
25 place simultaneously with the fastening of the spring elements 30 to the

target 20 e.



25 nenbers 30 which are arranged between the carrier nmenber 10 and the tube
segnent 21 or the tube segnents 21. The spring nenbers 30 form the
conpensati on nmeans of this enbodinment in that they are conpressed 19 on a
heati ng of the target arrangenent and exp?ﬁd again on a cooling of the
target arrangenment. To ensure a particul afl’y good heat transfer fromthe
target 20 via the 5 spring nenbers 30 to the carrier nenber 10, the spring
menbers 30 are connected with nmaterial continuity both to the tube segnent
21 or to the tube segnents 21 and to the carrier nmenber 10. A soft sol der
i's provided ARetretivelnpnaciddinioredlys thedpring nigrateeed0 ddn bésovbercoiecsgd | ng
menbers 30 and the tube segnment 21 or tube segnments 21 as well as between
the spring nwithergitggabaantihaligate the cappenaember AQcheliose therpyshingmit eri al

continuity ig ip .each case _ estaplished between. the spring nenbers 30 and
the carri er & $6EBENT oot A6 SLOS WIS S? + COBHAEIRTHET (RGBT

cool i ng proc . i - £ 04} t b e - et al
coating 19, ﬁgghn%g]?lglﬁ?llgewhhkf Epglygrﬁ%ggﬁg%nggpr% ?oaég(feas(gjhgggetrgbc%bc%lﬁﬁ SnPb
layer 19¢ iﬁ%n@ﬂ)éxo1Qrdh/'tlfi’@@s@énfld]?_df'iﬁ@rta§%é{ez@farﬁﬁﬁi’e_ EUbEr P apRMst2h I N
the second enbodinent (Fig. 4) to inprove the connection with materi al

continuity ofxial disqidasefitersdydéie tnbe tsbgniaartget o2GheTbecsegmentsiBiber 10 i s

accordi ngly rovided at its outer side with a solder layer, for exanple a
| ayer of Sozf\ﬁ@ma]@vqumr additionally, the spring members 30 can also be supported

in cut-outs (not shown) of the carrier member 10 for this purpose.



The fastening of the spring nmenbers 30 to the carrier nenber 10 can take 25
pl ace si'mul taneously with the fastening of the spring elements 30 to the
target 20 e. 20 Alternatively or additionally, the spring nenbers 30 can

al so be connected wth material continui y to the carrier nenber 10 before
t he pushing of the tube segnent 21 or th& tube segnments 21 onto the carrier
menber 10. In this manner, the spring nenbers 30 are already fixed to the
carrier 5 nenber 10 on the assenbly of the target 20 and are secured agai nst
an axial displacenment by the tube segnent 21 or the tube segnents 21
Alternatively or additionally, tRefepence memerablis3® can al so be supported
in cut-outs (not shown) of the carrier nenber 10 for this purpose. 21

Ref erence nuneral list 10 carrier nenber 5 12 longitudinal 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
5 12 longitudinal central axis
14 cut-out
16 projection
18 plateau region
19 coating
10 20 target
22 gap
24 soft solder
26 heat input
28 solder fillet

15 30 spring member



*

28 solder fillet 15 30 spring nenber zz Clains 1. A target arrangenent
conprising a tubular carrier nenber (10) and 5 a hollow cylindrical target
(20) which conprises at | east one target material and which includes at

| east one tube segnent (21) made in one piece and surrounding the carrier
menber (10) at |east section- wise, with the carrier nenber. (10) and the
tube segnent (21) being partially connected to one another with nateri al
continuity by at 10 |l east two plastically defornabl e conpensation neans (24,
30), characterized in that nmutual ly spaced apart regions (22) of an

i nt ernedi ate space provi ded between the target (20) and the carrier menber
(10) are filled with solder (24). 15 2. A2target arrangenent in accordance
with claim1, characterized in that the solder is a soft solder. 3. A
target arrangenment in accordance with claim1 or claim?2, characterized in
that the solder (24) is provided between the target 20 (20) and projections
(16) of the carrier nenber (10). 4. A telfighs arrangenent in accordance with
claim 3, characterized in that the projections (16) are spaced apart from
one another, viewed in the axial or radial direction, and are in particul ar
arranged 25 distributed over substantially the total |ength of the target
(20), viewdd i n/ Wageharsangymeant spmprispg afubular carrier member (10) and

5 a hollow cylindrical target (20) which comprises at least one target
material and which includes at least one tube segment (21) made in
one piece and surrounding the carrier member (10} at least seétion-
wise, with the carrier member (10) and the tube segment (21) being
partially connected to one another with material continuity by at

10 least two plastically deformable compensation means (24, 30),
characterized in that mutually spaced apart regions (22} of an
intermediate space provided between the target (20} and the cérrier

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

15 2. A target arrangement in accordance with claim 1, characterized in

that the solder is a soft solder.

3. A target arrangement in accordance with claim 1 or claim 2,
characterized in that the solder (24) is provided between the target

20 (20) and projections (16} of the carrier member (10).

4.  Atarget arrangement in accordance with claim 3, characterized in
that the projections (16) are spaced apart from one another, viewed
in the axial or radial direction, and are in particular arranged

25 distributed over substantially the total length of the target (20},

viewed in the radial or axial direction.



13 5. Atarget arrangenent in accordance with claim3 or claimi4,
characterized in that the projections (16) conprise webs substantially
extending in the peripheral direction of the carrier 5 nenber (10). 6. A
target arrangenment in accordance with any one of the clains 3 to 5,
characterized in that a plurality of web-like projections (16) extend at
right angles to the | ongitudinal axis (12h%§f the carrier 10 nenber (10);
and/or in that a web-like projection exte in a spiral manner around the
carrier nenber (10). 7. A target arrangement in accordance with any one of
the clains 3 to 6, characterized in that cut-outs (14) of the carrier

nmb 10) 15 bounded by th Lecti 16) f, | V] f
The sol der. R24) A WiehAkraatamon 18 aseorarnc il et &St KM AT 5 A
the s¢ D 183 Rt 8.
charact or i zoq 1 THaRCRRcL AT ERALtAC p?diecRAS T 6) CERBRAFER M, [Lbe segment

(21) and the carrdfijstaRfREy &k8hding ih Xhe dreiphiemaiditetical of the€enatger the
target (20) with respect to the carrier nenber (10) in a pre-assenbly

state. 95 A targenembear(d®®ent in accordance with any one of the preceding
25 clainms, characterized in that the tube segnent (21) is netallized, e.qg.
sol der coated, in particular over the full area, at its inner side and/or

the carrier nbe 1 IS tallized, e.qg, solder coated, ..,in arty cul ar
over the ful$ ar égfzgt[ﬁoe)tiqrgaﬂg?@enéiraegccorgance with anya 588 of thet1aRRE Y
5, characterized in that a plurality of web-like projections (16}
extend at right angles to the longitudinal axis (12) of the carrier
10 member (10); and/or in that a web-like projection extends in a spiral

manner around the carrier member (10).

7. A target arrangement in accordance with any one of the claims 3 to
6, characterized in that cut-outs (14) of the carrier member (10)
15 bounded by the projections {16) form a receiving space for the solder

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

8. A target arrangement in accordance with any one of the preceding
claims, characterized in that fixing means are arranged between the
20 tube segment (21) and the carrier member (10) to fix, and in
particular to center, the target (20} with respect to the carrier

member (10) in a> pre-assembly state.

9. A target arrangement in accordance with any one of the preceding
25 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.



2H 10. A target arrangenment in accordance with any one of the preceding
clains, characterized in that the conpensation neans (24, 30) are arranged
in regions (22) axially spaced apart from one another 5 between the tube
segnent (21) and the carrier menber (10). 11. A target arrangenent in
accordance wth any one of the preceding clainms, characterized in that that
t he conpensati on neans (24, 30) are frgﬁ;of flux. 10 12. A target
arrangenent in accordance with any one -the preceding clains,
characterized in that a respecting sealing material in particular a
heat-resi stant sealing material, e.g. a silicone material, is provided

bet ween t adj acent tube segnents (21)., 15 13, A nethod faor the _
manuf act ur f Ry o tareed geRngerseAECAANGEVHE 2Ry Wé&hecamqe@ange mber

targer mat eri al ST eRer o8 e e ooRipkRe SRR bSR3 i 1
one piece and SyrioiHAdl f0rd gnnggpéﬂaggy W%ﬁ’%ﬁ%%}n bﬁ%sénétﬂé;ri on-w se,

in which nethod the™ carri menber (10 e segnent (21) are

partialgy connbetveecr thenabangheenAl) aral ehié ahrdgenhembley (bg).at | east two
pl astically deformabl e conpensation neans (24, 30), <characterized in that
nmut ual |y spaced apart regions (22) of an 25 internedi ate space provided

bet t he  t t (20 dth ' .
etween thyy argetar,&et rr%trlllgemgntc f gli:gtgrdance with any one of the preceding

claims, characterized in that that the compensation means (24, 30)
are free of flux.
10 v
12. 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).
15
13. A method for the manufacturing of a target arrangement comprising
a tubular carrier member (10) and a hollow cylindrical target (20)
which comprises at least one target material and which includes at
least one tube segment (21) made in one piece and surrounding the
20 carrier member (10) at least section-wise, in which method the
carrier member (10) and the tube segment (21) are partially
connected to one another with material continuity by at least two
plastically deformable compensation means (24, 30),
characterized in that mutually spaced apart regions (22} of an
25 intermediate space provided between the target (20) and the carrier
member (10) are filled with solder (24).



menber (10) are filled with solder (24). 25 14. A nethod in accordance with
claim 13, characterized in that the carrier nenber (10) and each tube
segnent (21) are connected to one another by means of a solder (24), in
particular of a soft solder, and preferably by nmeans of a soft solder free
of flux. 5 15. A nethod in accordance w th-claim 14, characterized in that
the solder (24) is arranged between projections (16) of the carrier nenber
(10) spaced apart fromone another and in particular nmade in the manner of
webs in a pre-assenbly state of the target 10 arrangenent. 16. A nmethod in
accor dance Wt h Alm¢thorhinpaceraianaswitdheladex £3i gharacterighdtintthatdbieder (24)

1 Bl U Rk BB T AT e
' i : i 22
o b S R FEERE A0 AP\ ATGE ST g B, (22

(10) to contact Ahe prefedably BY)meand drhessRidoldér frealghi:d0). 20 17. A
met hod in accordancé with any one of the clains 13 to 16, characterized in

that the& tube segnent (21) is netallized, e.g. solder plated, in particular
over the full area, at its inner side and/or the carrier nmenber (10) is
metal | i zed, 18. g. Agaeidiad B aceardancewith elainy 14oobaragisrizad ingfhad thet it
N Orseolagre [fﬁﬂpilsl gr?‘%h%@d%‘et%ﬂré%n 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

10 arrangement.

16. A method in accordance with claim 14 or claim 15, 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

15 liquefied 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).

20 17. A method in acéordance with any one of the claims 13 to 16,
characterized in that the tube segment (21) is metallized, e.g. solder
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

25 solder.

18. A tube segment (21) of a hollow cylindrical target (20), comprising a

ceramic material and a metal coating (19), in particular a full area



25 solder. 18. A tube segnent (21) of a hollow cylindrical target (20),
conprising a ceramc material and a nmetal coating (19), in particular a
full area 26 mnetal coating, at the inner side of the tube segnent (21,
characterized in that the coating (19) includes a | ayer sequence of at

| east two layers (19a, 19c) nmade of different netal materials, wth an
outer layer (19c) conprising SnPb. 5 19. 9 tube segnent (21) in accordance
with claim 18, characterized in that the coating (19) includes a | ayer
sequence of three layers (19a, 19b, 19c) nmade of different netal materials.
10 20. A tube seagetaitcda?ing,iat dochmansidewifithechdiensddinent €23 m 19,
characterized in _that the coating (19) includes an inner |ayer (19a)
conprising Ni. Ziial'ﬂct% Hgﬁhﬁg the epatingdd Obinclvdes i layarmepracstoltae

e R D

the outer Iayer ngls_;&g gﬁgggmz% tube 'segnent (21) in accordance

with any one of t characterized in that the ceranmic
mat eri als conpri ses ZnO and/or 1TO

19. A tube segment (21) in accordance with claim 18, characterized in
that the coating (19) includes a layer sequence of three layers (19a,
19b, 19¢) made of different metal materials.

10  20. A tube segment (21) in accordance with claim 18 or claim 19,
characterized in that the coating (19) includes an inner layer (19a)

comprising Ni.

21. A tube segment (21} in accordance with any one of the claims 18 to
15 20, characterized in that the coating (19) includes an inner layer
(19a} comprising Ni, a middle layer (19b) comprising Cu, and the

outer layer 19c comprising SnPb.

22. A tube segment (21) in accordance with any one of the claims 18 to
20 21, characterized in that the ceramic material comprises ZnO

and/or ITO.





