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—for pounting—/+—di-snmounti ng and net hod of

manuf act ur i The present invention refers to a target

arrﬁMﬁMWﬂMﬂmmﬂmm nmounting and di smounting onto and

fro sour ce for]freeing material to a
vacuum coavi*ng process and further refers to a nethod
of manufacturing a device. Wen conceiving nmounting /
dismounting facilities for targets for freeing

Tafgle®l adlrandeiet t/ €ad! mdundEare /Ofdismoaniig chiririeitifod of
as to coat substrates wth the material or wth a

many$ASNEIAG: i ved from such material, a nultitude of
requi renents nust be considered. Thereby such
considerations clearly defer for target arrangenents
applied for non nagnetron sputtering, target

Ther pargeméntiaveamtdlone d efferr smagn et tarafutarrangseneant for
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whi ch have to be considered are common. One t hereof
furshegarredlerst ke fematoaed Afampar fagagarem degice -

thermal |y | oaded heavily during operation sonme nore

locally as in cathodic arc evaporation sonme nore

uniformy as in magnetron sputtering and sone rather
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vacuum chamber so as to coat substrates with the material
or with a compound derived from such material, a multitude
of requirements must be considered. Thereby such
considerations clearly defer for target arrangements
applied for non magnetron sputtering, target arrangements
applied for magnetron sputtering and target arrangements
applied for cathodic arc discharge evaporation, magnetic

field enhanced or without magnetic field.

Nevertheless some criteria which have to be considered are

commorn .

One thereof is that all the mentioned target arrangements
are thermally loaded heavily during operation some more
locally as in cathodic arc evaporation some more uniformly
as in magnetron sputtering and some rather homogeneously as

in non magnetron sputtering. The primary concern with
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*000002* 2 respect to thermal loading is to renove
heat from such arrangenents. Thereby renoving of heat
shoul d be considered and optimnmzed all along those
surfaces of the addressed target arrangenents which
are not exposed to the reactd on space in the vacuum
chanber. Such surfaces open for heat renoval
considerations are primarily the backside of the
target arrangenent. on. one hand and the border on the
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hagabl ing nmedium is the border area of the target
arrangement. Here a nost intimate and | arge surface
contact should be established to the target
arrangenent so as to optimze heat flow This border
ordy @A sAdalryo i dhh iRfudY itte Srdfve atoit allonWHe Badleide

oft ?tragregte ta rarra}:r;%egrgemnetntt so 1t sh et ona;p%ll yal a csoooulrlcr% medium under
pressure along the backside and establishing an optimum
intimate contact between cooling medium and backside of the
arrangement. Leakage of cooling medium into the reaction

space is prevented by a thermally conductive, flexible foil

as for instance disclosed in the US 5833 823.

The second area of the target arrangement to be exploited
for heat removal and which additionally has to hold high
mechanical loading, especially due to pressurized cooling
medium, is the border area of the target arrangement. Here
a most intimate and large surface contact should be
established to the target arrangement so as to optimize
heat flow. This border area additionally provides for
accurate mount of the target arrangement to the material

source.



3 As soon as the target arrangenent is operated in

magnetic field conditions, as especially in the art

of magnetron sputtering, additionally, the border

area of the target arrangenent and the interface to

the material source has to “be considered under the

aspect of magnetic field propagation. This is

especially valid for sputtering ferromagnetic

material. The target material wil|l act as a shunt for
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ProRaghE 190r-f ace of the target to be sputtered. The
extrenely strong attractive forces of those strong
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therefore are al so subject to those strong attractive
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prareangeitst fior sfdfective magnetron sputtering. Usually

extremely strong magnet systems, arranged behind the
ferromagnetic target, are utilized to saturate the target
and in addition allow the formation of the required plasma
channels on the surface of the target to-be sputtered. The
extremely strong attractive forces of those strong magnet
systems however necessitate additional measures for safe
clamping/unclamping. Moreover clamping members will also be
made from ferromagnetic material to allow a defined
magnetic circuit and therefore are also subject to those

strong attractive forces.

From the addressed US-5 833 823 it is known to tailor the
border of a target arrangement so as to establish for a
drawer-like mount / dismount of the arrangement to and
from the material source. In context with proposing a
target arrangement which may be inverted once the target is

consumed on one side, the WO 98/03696 proposes to provide



fromthe material source. In context with proposing a
target arrangenent which may be inverted once the
target is consunmed on one side, the WO 98/ 03696
proposes to provide 4 the border of the target
arrangenent with a sem - cyﬁ ndrically shaped surface
ei ther concavely bent or convexly bent. In one
enbodi ment, the convex seni- cylindrical border
surface i s biased between two cl anping_. nmenbers. One
ther bordeq afpithy RSt I FTRER Hy tHe 2 sitce frane
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direction leads to a pressure distribution along the
nmutual Iy contacting surfaces of the target

arra nt and of -the clanpi ng nenbers which is not
Prﬁﬁﬁbggﬁé . Seﬁ%ﬁ%ﬁﬂéﬁﬁaﬁégﬁﬁﬂw of the target
arrangenment is practically blocked which may |lead to
war gitnglesfeasidates very accurate machining of rather
complex surfaces on both, the target arrangement and
the clamping members to ensure intimate surface

contact.

e By biasing or spanning the clamping members together
there is exerted a force which is just perpendicular
to a plane which generically defines the extent of the
target arrangement. Nevertheless such force in the
addressed direction leads to a pressure distribution
along the mutually contacting surfaces of the target
arrangement and of the clamping members which is not

homogeneous.

¢ Thermal expansion of the target arrangement is
practically blocked which may lead to warping of the
target arrangement and thus to time variation of the
material freeing characteristics from the target of

the target arrangement.

e Dismounting consumed ferromagnetic targets means to

dissasemble the clamping members first and then to



target arrangenent and thus to tine variation of the
material freeing characteristics fromthe target of
the target arrangenent. Disnounting consuned
ferromagnetic targets neans to dissasenble the

cl anpi ng nenbers first and then to 5 disnount the
target. Due to the strong forces the remains tend to
break and thus may damage e. g. the cooling system of
the source. Munting a fresh ferromagnetic_target
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the two a. m problens; however this is inefficient
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e Prior Art clamping members often allow small gaps to
compensate for thermal expansion. For ferromagnetic
targets this however equals with an additional
magnetic resistor, which affects the overall

performance of the source.

It is an object of the present invention to provide a
target arrangement with improved mounting / dismounting
ability along its border. This is achieved by a target
arrangement for mounting / dismounting onto / from a
material source to free material to a vacuum coating
process which comprises a plate along a plane. At least a
part of the plate consists of the material to be freed for
the coating process. The plate has a border, at least a
predominant part of which, i.e. at least more than 50% of
the border, is wedge-shaped by a first substantially,
planar wedge surface angled to the addressed general plane

and a second substantially planar wedge surface which is as



process which conprises a plate along a plane. At

| east a part of the plate consists of the material to
be freed for the coating process. The plate has a
border, at least a predom nant part of which, i.e. at
| east nore than 50% of the %order, is wedge- shaped by
a first substantially, planar wedge surface angled to
t he addressed general plane and a second
substantial |y planar wedge surface which is as

!
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the overal | extent of the border of the target

arrangenent. Definitions: When we speak of a "plane”

alon mhlch the plate of the target, arrangenent
adn e RIS A 3 e HefR Ry or
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ate surfaces faci ng each others. If the addressed
thﬁuﬁdﬂﬂﬁ;(ﬁftdhﬁ;ﬁ&ngﬁwuaxqﬂngﬁme%md mut ual | y
parallel, then they are also parallel to the

Degfdorigsisgs :pl ane. A "target arrangenent” which is to

be nounted or disnmounted to or froma nmaterial source
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plate |i ke nmenbe
the target arrangement extends, then we mean such
plane to be defined irrespective of the shape of one
or of both extended plate surfaces facing each others.
If the addressed surfaces of the plate are planar and

mutually parallel, then they are also parallel to the

addressed plane.

¢ 2 "target arrangement" which is to be mounted or
dismounted to or from a material source comprises as
its predominant part a target i.e. a plate like member
which consists of that material which is to be freed
into the process area for a coating operation.
Nevertheless the target arrangement may additionally
comprise further members so e.g. a backing plate or,
and as will become apparent when studying the present
invention, clamping members. The target arrangement is
mounted and dismounted from the source as one unitary

part.



whi ch consists of that material which is to be freed
into the process area for a coating operation.
Nevert hel ess the target arrangenent may additionally
conprise further menbers so £.9. a backi ng pl ate or,
and as w || becone apparent when studyi ng the present

i nvention, clanping nenbers. The target arrangenent is
nount ed and di smounted fromthe source as one unitary
part. 7 Wien we speak of a "predom nant” part of the
border we nean nore than 50% of the |length extent of
the border as considered in a top view on the target
o r Whgemwet spehik ©f' pr égorideannangdr panayobetbeehouger we

to and includin 10Q@6 e _bor der - extent
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surface i s addressed but that such surface nay depart
fronmialépaedbminastropgrasmahebeféeensuphtohandre

reache such surfaces are still achieved even in a
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i deal Iy pl anar surfaces. By conceiving the border of
the arrangenent according to the present invention in

wedge- shaped manner i.e. wth substantlally pl anar
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planar surface is addressed but that such surface may

depart from "planarity" as long as the effects which
are reached by such surfaces are still achieved even
in a less pronounced manner than would be reached with

ideally planar surfaces.

By conceiving the border of the arrangement according to
the present invention in wedge-shaped manner i.e. with
substantially planar wedge surfaces, machining of the
border surfaces is easily performed highly accurately. The
same is valid for respective wedge counter surfaces at

clamping members for the arrangement.

Further all the wedge surfaces and their respective counter
wedge surfaces are substantially homogenously mutually
pressure loaded by clamping forces which leads to optimal

exploitation of such surfaces for heat conductance.



cl anpi ng menbers for the arrangenent. Further all the

wedge surfaces and their respective counter wedge

surfaces are substantially honogenously nutually

pressure | oaded by cl anping forces which leads to

optimal exploitation of suth surfaces for heat

conductance. 8 Further when clanpi ng such border

wedge of the arrangenment between cl anpi ng nenbers

there occurs self positioning of the target

arrangenment in the clanping nmenbers. The. planar-

wedge cl anping technique allows, within limts and
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the target, arrangenent, the fact, that a very accurate
wedgs Crembdrg ug§ & ldqwgy iveifdtt thek tarﬂéic wedge

depenlRees ¢ hd e W G tAL s flackie | K0S dds more
opti m sed nagnet ux honbgeneity across such

freedioaced. thsirmals esgadian f oradventagengenfat .
magnetron sputtering ferromagnetic material. In one
enbodi nent according to the present invention the
addressed plate has a surface which is parallel to the

Ifpltaee tatrjes surdaaceneeitng sofapdie evhattery iaalsdurdre Wheastht

from, the get arrangenenj. .In a further enbodi nment,
magRE S & 100 PSRARPY ShGHEE S SU#Tes whi ch
ar@shlRidentaoneld Gfdteltdmt i gl th&urate and intimate

contact is established between the wedge surfaces and
respective counter surfaces leads to optimised magnet flux
homogeneity across such surfaces. This is especially
advantageous for magnetron sputtering ferromagnetic

material.

In one embodiment according to the present invention the
addressed plate has a surface which is parallel to the
plane, this surface being of the material to be freed from

the target arrangement.

In a further embodiment, which is especially suited for

material sources which exploit magnetic fields through the
target, as especially for magnetron sources, this material
to be freed is of ferromagnetic material and the addressed

wedge-shaped part as well.



target, as especially for magnetron sources, this
material to be freed is of ferronmagnetic material and
t he addressed wedge-shaped part as well. 9 1In a
further enbodi ment of the invention the target
arrangenment conprises a first and a second cl anmpi ng
menber respectively with a first and wwth a second
substantially planar wedge counter surface. The first
and second cl anping nenbers are biased towards each
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surfaces. Thi§ way the clanping nenbers "enbrace
regpeet ived Yl ovtnh si dd it @nd edisth & padorst sdestdr gekly
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arrangement may then easily be mounted to the source e.g.
just by screwing the overall arrangement to the frame of
the source: Accurate positioning and surface biasing of the
wedge and the counter wedge may be performed without any
time pressure so that, during respective manufacturing and
whenever there is need to exchange the target arrangement
this may be done quickly thereby avoiding longer interrupts
of manufacturing. This is an important criterion

considering overall processing- or manufacturing-

throughput.

Whenever the just addressed preassembled target arrangement
is to be applied in context with magnetic field enhanced
coating, especially in context with magnetron sputtering,
the addressed clamping members as well as the wedge-shaped
part are made of ferromagnetic material. This especially if

the target too is of ferromagnetic material.



Whenever the just addressed preassenbl ed target
arrangenent is to be applied in context with nagnetic
field enhanced coating, especially in context with
magnetron sputtering, the %gdressed cl anpi ng nmenbers
as well as the wedge-shaped~“part are nade of
ferromagnetic material. This especially if the target
too is of ferromagnetic material. 10 |In such case a
preassenbl ed new target arrangenent can be | owered
onto the source without adjusting target and cl anping
menber separately. A consuned target arrangenent can
IS udibs FRFT & RRARSSERIRS inRy i tedIeom anengeiithgan be
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further enbodi ment of the arrangenent accor&?ng to the
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border and with clanpi ng nenbers of nmagnetic materi al
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reby 1n one enpodi nent a device

manuf actured by such nethod is a read head, a wite

head, a read / wite head, all for storage disks, a

ma n%%?c dat a s.oraqg disk or a sem conductor device.
The method according to the present invention comprises the
steps of mounting a target arrangement with a target with a
wedged border and with clamping members of magnetic
material to a magnetron source within a vacuum chamber,
positioning at least one substrate with a surface to be
coated facing towards the mounted target arrangement and

magnetron sputter coating this surface.

Thereby in one embodiment a device manufactured by such
method is a read head, a write head, a read / write head,
all for storage disks, a magnetic data storage disk or a

semiconductor device.

The invention shall now be further described by means of

examples and with a help of figures. The figures show:



The invention shall now be further described by neans
of exanples and with a help of figures. The figures
show. 11 Fig. 1. Schematically a border part of a
target arrangenent according}to the invention; Fig.

2: Still schematically, the-target arrangenent
according to fig. 1 with clanping nenbers; Fig. 3:
Still in a representation according to that of fig. 1

.a further enbodiment of a target arrangenent
Figecdrdi n§bemake CRhd¥ne bRFJergPAFT Ripar 3019k vacuum
chamber withngepRher bakcSAULEe tARGhe MRHALRD J1er eon

a target arrangenent according to the invention
facing a substrate to be coated; Fig. 5:
Schematically prior art clanping of a target of
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‘magnet i"C I'ne patterd as c at € inite

el ement aethediafd teh@digng 1madret icq apdid; nletddeage due
to inaccurate transition from clanping nenber to

target at the prior art enbodinent of fig. 5.
According to figure 1 a target arrangenent 1 according

rilQ 3t.he Beesentni AVeRLQRERMRIIHERRIIBIR MG at? of
which 12 extends along a plane E. The entire plate 2
or, as shé@n ina daghhiememnbgdimentofofplaatta@rget

ConSiStSa%Ea%gg%%%Qi%EcMrding to the invention;

Fig. 4: A part of a vacuum chamber with a material source
and, mounted thereon, a target arrangement
according to the invention facing a substrate to

be coated;

Fig. 5: Schematically prior art clamping of a target of

ferromagnetic material to a magnetron source;

Fig. 6: A magnetic flux line pattern as calculated by a
finite element method and showing magnetic field
leakage due to inaccurate transition from
clamping member to target at the prior art

embodiment of fig. 5.

According to figure 1 a target arrangement 1 according to

the present invention comprises a plate member 2 which



which is intended to be freed by action of a materi al
source into the processing space S of a vacuum chanber
(not shown). Such processing may be non-magnetron
sputtering, nmagnetron sputtering, cathodic arc
evaporation, all reactive &f non reactive. If the
plate 2 itself consists of the addressed material M
such plate is forned by the target. If on the other
hand and as shown in dash Iines, a _target is nounted
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first wedge surface 5u and a second wedge surface 51.
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cﬁﬁﬁtaéa alarger or smaller ambunt to form 13

The target arrangement 1 is surrounded by a border 3.The
arrangement 2 may be circular, annular or rectangular. The
border 3 is wedge-shaped as shown by wedge 5 along a
predominant part of its extent. This wedge-shape is formed
by a first wedge surface 5, and a second wedge surface 5;.
Both wedge surfaces 5, and 5; are substantially planar.

They define with respect to plane E respective angles o and
B. The first and second wedge surfaces mutually convert in
the direction R defined along plane E and from the center
of the arrangement 1 perpendicularly towards the border 3,

as shown in the representation on top of fig. 1.

The angles o and B may be equal or different. The first and
second wedge surfaces 5,, 5; need not to intersect and
thereby to form a sharp wedge edge. The corner of wedge 5

may be truncated to a larger or smaller amount to form



peri phery surface 7. Further, opposing surfaces 9u and
91 of the plate 2 need not to be parallel to plane E
as generically shown in figure 1. In practice at
| east before being eroded bg devi ce manuf act uri ng,
that surface wherefrommatéfial is freed to the
process area S, is a surface mhlch is substantially
planar and substantially parallel to E. Such target
surface 9u' is shown in fig. 1 in dash line. Wth
perdphecty £§rRECargl EV A PaTd RARCHAY 9 F IRCSotedaRRal:

ofn%hgh HaReN9r nedneed tt% he %}sglafgl ald Alan s the

3 the angles may locally vary e.g.” as a
gehenratcladrly ehowac &l )fl\mrrya g rfectma’aqjalceamt [leggst before

t.her mal adi n 00 i ment enmbodi nent in
begm; cl‘?rog\? %Yf %eﬁ &&% r\)“dr%)a&ﬁ lé}%néﬂiaﬂ:e B of

whiehe fRoidaia t2 ritthe 1 A8l & AnthR - cataed atis a
| east approxi mately equal. _ The effect of the val ues

sugft acige v; g—1he§8a salrb@t(asltslwmy e ansdp | dich st g tantirel 1y
pa28hR e td & ZuACGY &9 %&ffé{ec% 3¥'“D§ éﬁ Qﬁt 1n fig. 1

arrangenent 1 has at an angu
ins et diicewedigehb re@gmd: (> bdHengneelgumla aéhd |&s:tt has to
clanpln menber. 11u has a first ounter med surf j2cy
%%ﬂf ong

bej gptes él@&nalea i 7 Trentfer™

th@owx@remd%eswgq%% 3l 1ty aﬁaryofe Y biasiNFunction
force F shall be explained nutually biasing the two

ofcllawpildy Merydng TRehawd crill ansk /showtherma hel eading -
diagramof fig. 2 the respective pairs of wedge 14
surface / counter wedge surface are equally biased
with the

A good embodiment is an embodiment in which, even if

locally varying along the extent of the border 3, the

angles o and  are conceived at least approximately equal.

The effect of the values of the angles o and B shall be

explained with the help of fig. 2.

According to fig. 2 the target arrangement 1 has at the
border 3 an angularly symmetric wedge 5, o and B being

equal. A first clamping member 11, has a first counter

wedge surface 13,. A second clamping member 11; has a

second counter wedge surface 13;.

The effect of a biasing force F shall be explained mutually
biasing the two clamping members 11, and 11;. As shown in

the vector diagram of fig. 2 the respective pairs of wedge



force F leading to a substantially equal pressure

di stribution along these surfaces. G ven a biasing
force or clanping force F between the clanping
menbers, the resulting pressure at the respective
first and second pairs of Strfaces is substantial ly
dom nated by the value of the respective angles a and
R Further it may be seen that whenever the target
arrangenent 1 thermcally expands as shown by arrow

suFfagR” dnENWBE T Hedgea S A1 SEiF STAWot P1asFT atkh the

fo&%'er% 1200 I indeaseddiaay sarleg.ebaaual  to
R and, on thé other hand, such thernal expanS|on\MII
dl@erlbbleelomedil@tnq Itéla@sp%mﬁaﬁ@spalq‘lsf%f avduiges ing flagece or

clanpg%pt S, %gemﬁyrfac% cerggln anpount tl er eby
E&AEPnhg Werpi'ng S The BT e &S ng Haterial M

re@;hhrlltriglgol@ﬁfe&téhﬁfé ath drieg. re?s;tehﬁﬁare & iShWand) second pairs
represent ation anal ogous to _that of fig. 1, a further

ofemhgdicmest 16t sithe Y idapeia ted hféterté‘et herkug gk the
reege@%q%@% 1%80%!1 I § Ofpde %&r g&! AL Geaid

upper and ower anplng ne [1u“and 11, as were
wl'neuuterV@dum It nger Tt eo(ctranqelma‘ntgdr g rmifwel ot aerrmarrgis as

rsII d 11, are.nounted dblasedto
KBV A48 E e it (B HFEhOWTF HATGE Pragpufe =t both
sulifaSieNga irey eqll16.19 .1t SRS £ HWQQ\/@Jlaidted equal
arrangenent | a has further nounting facilities

tog fgander &R [dIeLthEr denchatsudhe tmrarr?glerﬁémar}%l% will be
ablé@rso%rdy a,FEartthen%é% dE‘WE %1qrs %?%ee%& a?é;éj /fr&{ﬁnter

material sourcé at the vacuum ch er an
wedgaaersammaiel y:o shosr tatinl Simcints  EAretk edge areiuigi i wadweping

odlrre fig.. 3 . : .
e sur %ace ré%lng material M during operation.

In fig. 3 there is shown in a representation analogous to
that of fig. 1, a further embodiment of the present
invention. Here the target arrangement la consists of a
target plate 2a and an upper and a lower clampiﬁg member

11, and 11; as were introduced in context with figure 2.

The clamping members 11, and 11; are mounted and biased to
the wedge 5, as schematically shown in fig. 3, by a biasing

members 15 e.g. by screws.

The overall arrangement la has further mounting facilities
as e.g. screw holes 17, so that the arrangement la as a
unitary part may be mounted or dismounted to and from a
material source at the vacuum chamber and as schematically

shown at 19. Thus and according to the embodiment of fig. 3



15 the accurate nmount of the clanping nenbers Ilu and
11, to the wedge 5 of the arrangenent 1 may easily be
performed separate and renpte fromthe processing
chanber and the target araingenent | a once assenbl ed
Is easily nmounted to the Perial source. Thereby the
nmore critical assenbling of the plate 2a to the

cl anpi ng nmenbers |lu,1 does not influence

interruption tine o nuf acturing fqQr replacenent of
Che S GHRE gﬂ%@érﬁ'ﬂ% TR BRI vt L 1 ier O
t Hel WeRRRIRLI €t QLS AdbmdW Ofnd P& 18P be GRS Ited

forces present. In fig.” 4 there is shown, in cross
sep@atEiten angl anotef farow ddwwumndrarseing orhameast eand the

e %%&pn a_substrate. A natené%blé;nge compri ses

a
an ent 1§ .once ass i nmounted to
aneg VVI%% a COOﬁ I Ng nmedi um system ef’o’g e COOt[ I ng

theediatariydt e d s eatdbiglthe lmsed dyit ieansasfendling
flexible foil 26 tQwards a receiving space 27 for a

oft &MFe P I FartFeritht™Hoa. © A g RamRE T angenentlose PRE

i r@RRA NG (QFr fih i h ISR 13X IRA ] ph LANCEIY &b AS Was

explained with a help of fig. 3. The arrangenent la is
refedaethene (ofr gdte X ngeath arhargamesrt welyies 5isaldspaaimd y

Qr 3. First and .second cl anping nenbers |1y and
v R o i o e e et g oy heamehs St
mabplet i%0 fidiates tdieddrtst and second counter wedge
surfaces 13u and 131 are gently biased towards

respective first and second wedge surfaces 5u and 51
of target 29. The overall arrangenent |a of target 29

Atd AseeY8d is shown, in cross section, a part of a
vacuum chamber for sputter coating a substrate. A material
source comprises a frame 21 with a cooling medium system
23. The cooling medium system 23 is sealingly closed by
means of a flexible foil 26 towards a receiving space 27
for a target arrangement la. The target arrangement of the
embodiment of fig. 4 is principally conceived as was
explained with a help of fig. 3. The arrangement la is
formed by target 29 with the border wedge 5 all around
border 3. First and second clamping members 11, and 11; are
mutually biased together by means of screws 15’, so that
the first and second counter wedge surfaces 13, and 13; are
gently biased towards respective first and second wedge

surfaces 5, and 5; of target 29.

The overall arrangement la of target 29 and assembled
clamping members 11 is mounted to the frame 21 of the

source by screws 17’. Reference number 31 denotes a



cl anpi ng menbers 11 is nounted to the frame 21 of the
source by screws 17'. Reference nunber 31 denotes a 16
shi el di ng nenber of the vacuum chanber towards a
substrate 32 to be sputter_coated by the materi al
source with the target arréﬁgenent la. Infig. 5
there is schematically shown a prior art arrangenent
with a target 40 and a cl anpi ng arrangenent 42

wher eby, as_schematically shown, c¢lanping action aof
shigddra Fem6e Tt Sfgdhes0rAuds TR (CYagius (pirstrate

320ReN Al SHhe £ e NRSfrace b@fﬂhe“%at@ﬁraq I o ald Rere s hayn

a magnet “arrangenent 46 “of the source thus being a
tamggteargrngemerndr 1source. The material of target 40

as well as the material of clanping nenber 42 and of

the frame 21' of the source is ferromagnetic. Fig. 6

shows that the magnetic flux lines, of the arrangenent
Inoffidf.i §. therand sascHematatcad 1y fHowrt & glweientart

techni que, reveal magnetic field | eakage above gaps
arxAnISHER trgtdt ifc tRATASE 14daledyk & £1aWHNT Gtgngement 42

whie@d1ced Ry s RRAIIG 11RE JHARRT MRS dg CRUNSG] Jedsnber
approach according to’the present i'nvention. Thus

4 2wionh tawrgeye 46n lielaals drebodiatentgagfs f44y.1eft topen at the
._especially suited for nagnetron sputtering of a
* %SF @Fez§%o/ #grrona netic material whereby, in such
ag y

case, the two clanping nenbers Ilu and 11, and even

possi bly the screws 15 are nmade of ferromagnetic

mat eri al_beside at |east parts of frame 21.
There is further shown a magnet arrangement 46 of the
source thus being a magnetron sputter source. The material
of target 40 as well as the material of clamping member 42
and of the frame 21’ of the source is ferromagnetic. Fig. 6
shows that the magnetic flux lines, of the arrangement of
fig. 5, and as simulated by finite element technique,

reveal magnetic field leakage above gaps 44.

Such magnetic field leakage is significantly reduced by
applying the planar wedge / counter wedge approach
according to the present invention. Thus with an eye on the
embodiment of fig. 4 it is especially suited for magnetron
sputtering of a target 29 of ferromagnetic material
whereby, in such case, the two clamping members 11, and 11,
and even possibly the screws 15’ are made of ferromagnetic

material beside at least parts of frame 21.

In spite of the fact, that also for magnetron sputtering

non ferromagnetic target material, the controlled intimate



In spite of the fact, that also for magnetron
sputtering non ferromagnetic target material, the
controlled intimate 17 transition fromthe target
arrangenent to the clanmping,  _nenbers will lead to |ess
magnetic field distortion, the present invention is
especially suited for nagnetron sputtering
ferromagnetic target materials which is per se
difficult in view of the fact that such material |
Ergmittd oR fHithS ST IR BRGNSy &t i1 i Sharping
medBREALED 10Y dNE c JTAGNE! RIJRNGRTEN e 10f cill'bq:@:;od'&r&? the
The target arrangenent exenplified with a target of
prfeaemnagwemtaqmtl@r mﬁmww apitwf fenbaragnft ron

c materi.al |te in t hod of
S S B T s (e et et pafy I bt se
differiicomgnet iva gwtss itdle fidier elhatespeti aldtedfidl shunts a
manuf acturing read heads, wite heads, read / wite

smcfslcaf%cr BAHLST fe thS MEBeist T # AanpTHEddgndthe
l& e disks ehsegponduct or devices. 18

aims 1.) "A target arrangenent for nounting /
di snounting onto / froma material source (19; 21) to
free material to a vacuun1coating process, conprising

v RS Doalong 2 olane (0. 2t |sast, a4 pad ()
$air plate consi st I*ng of sal'd mat erl sai d
fefilriiin%(glj)etl”iaj/Irr[w:e’kmsj%rr(cﬁ)claaﬁpllrfgﬂsﬂen&)ers of
ferromagnetic material, is most suited in a method of
manufacturing a device by magnetron sputtering
ferromagnetic material, thereby especially for
manufacturing read heads, write heads, read / write heads

for storage disks or for manufacturing magnetic data

storage disks or semiconductor devices.



predom nant part of said border (3) being wedge-
shaped (5) by a first substantially planar wedge
surface (5u) angled (a) to said plane(E) and a second
substantially planar wedge surface (51) angled to
said plane, said first and $Bcond wedge surfaces
(5,,, 51) nutually converting in a direction (R
along said plane (E) and froma nore central area of
said, plate perpendicularly towards said border(3).

a arrangenment of claim 1l wherein said plate has
a surface parallel to said plane (E) which is of said
material. 3.) The arrangenment of one of clainms 1 or 2,
wherein said plate (1) is a target. 4.) The
a¥ r angknearget ansabgewearnfor m@uBtmhérélﬁISQQpﬂtBGGt

of said Pgr?ef o) QfW£€é£§Q?9985k8e g&gerbﬁz t%g

The arrange of "¢ wherein-s rial o be
freed m@téetabnagnat|Oaaahercahtlﬁg)pfbeeasraagagemblng a
of one of claips 1. to 5 further conpr|3|ng a first

(11u) BhAte Sktondlerd1y BLARGI N§) - nekberaFEspebirbellyy)

wWith afitsig(dtieand)a é@ﬁgmgtlaé%}s subat aaue@llgx
pl anar wedge counter surface, said first and second

cl anpi sgidepbats (bei hgvbnasadbordeards ;eathlethér awi t h

sal d féégéogggaggcgggtmggggaid border (3) being wedge-
shaped (5) by a first substantially planar wedge
surface (5,) angled (o) to said plane(E) and a
second substantially planar wedge surface (5;)
angled to said plane, said first and second wedge
surfaces (5., 51) mutually converting in a
direction (R) along said plane (E) and from a more

central area of said plate perpendicularly towards

said border(3).

2.) The arrangement of claim 1 wherein said plate has a
surface parallel to said plane (E) which is of said

material.

3.) The arrangement of one of claims 1 or 2, wherein

said plate (1) is a target.

4.) The arrangement of one of claims 1 to 3 wherein
said part of said border is of ferromagnetic

material.



counter surfaces gently biased toward and on said
first and second wedge surfaces. 7.) The arrangenent
of one of clains 1 to 6 being a sputter target
arrangenment. 8.) The arrangenent of one of clainms 1 to
7 wherein said first and stdond wedge surfaces (5 u,
5e) are substantially equally angled to said plane
(E). 9.) The arrangenent of one of clainms 6 to 8
wherein said arrangenment conprises a target of
ferromagnetic material said clanping nenbers and said
wedge- shaped part are of ferromagnetic, material, ,
at r angERe i r herggre fregheft dhmspurhereiy spafgepterial to

arr angseeAtee d0i s 1t rfmiBhbedcOchatBRYLaCI UTI NG 2

device including the step of applying at |east one
| ayer conprising a ferromagnetic material on a
substrate, conprising the steps of: nounting a

target_arrangenent according to claim 4,.5 and 6.to_a
Buhet Foh SoUFeaeroRE PR BPTaetuft SefEnperS B Hubeher
posi ti eshpgidingeastiose subst rai® addcansgurfnge cllsmping

be coated facing towards said nounted target
ar r angBpBPer aheSrephivetyc¥ating Saratsitfakeand a second

(13;) substantially planar wedge counter surface,
said first and second clamping members being biased
towards each other with said first and second wedge
counter surfaces gently biased toward and on said

first and second wedge surfaces.

7.) The arrangement of one of claims 1 to 6 being a

sputter target arrangement.

8.) The arrangement of one of claims 1 to 7 wherein

said first and second wedge surfaces

(5 u, 5e) are substantially equally angled to said
plane (E).

9.) The arrangement of one of claims 6 to 8 wherein
said arrangement comprises a target of
ferromagnetic material said clamping members and
said wedge-shaped part are of ferromagnetic
material, arrangement being a magnetron sputtering

target arrangement.



11.) The nethod of claim 10 said device being one of a
read head, a wite head, a read/wite head, all for
storage disks, a magnetic date storage disc, a

sem conduct or device. 12.) A _magnetron sputter source
conprising a target arrang%ﬂent according to clains
4, 5 and 6 and a magnet arrangenent generating a
magnetron magnetic field upon said target

arrangenent .

10.) A method of manufacturing a device including the
step of applying at least one layer comprising a
ferromagnetic material on a substrate, comprising

the steps of:

e mounting a target arrangement according to claim

4, 5 and 6 to a magnetron source, within a vacuum

chamber,

¢ positioning at least one substrate with a surface

to be coated facing towards said mounted target

arrangement and

® sputter coating said surface.

11.) The method of claim 10 said device being one of a

read head, a write head, a read/write head, all for

storage disks, a magnetic date storage disc, a

semiconductor device.

12.) A magnetron sputter source comprising a target

arrangement according to claims 4, 5 and 6 and a

magnet arrangement generating a magnetron magnetic

field upon said target arrangement.



