1 Target arrangement for mounting / dismounting and method of
manufacturing The present invention refers to a target arrangement for
mounting and dismounting onto and from a source for freeing material to
a vacuum coating process and further refers to a method of
manufacturing a device. When conceivjng mounting / dismounting
facilities for targets for freeing materia#in the reaction space of a vacuum
chamber so as to coat substrates with the material or with a compound
derived from such material, a multitude of requirements must be
logdy defer fortarget

method of

mapplitsden 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 common. One thereof is that all the mentioned target arrangements

Tare therAalytloated heavily darimy 6pération SoREmore 18EEIR R for

Lathedic arg evapqration nSome morediniformiy:- 83 in MagNeloNfor freeing
sputtering and some rather homogeneously as in non magnetron

mﬁﬁﬁﬁ#@b.Tﬁe%Hﬁ%ﬁV%@n&%ﬁq&W$ZProcess and further refers to

a method cf manufacturing a device.

When conceiving mounting / dismounting facilities for
targets for freeing material in the reaction space of a
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 axrangements
applied for cathodic arc discharge évaporation, magnetic

field enhanced or without magnetic field.

Nevertheless some criteria which have to be considered are

common.

One thereof is that all the mentibned ftarget arrangements
are thermally loaded heavily during operation some more
locally as in cathodié arc evaporation, some more uniformly
as in magnetron sputtering and some‘rather honmogeneously as

in nen magnetron sputtering. The primary concern with



respect to thermal loading is to remove heat from such arrangements.
Thereby removing of heat should be considered and optimized all along
those surfaces of the addressed target arrangements which are not
exposed to the reaction space in the vacuum chamber. Such surfaces
open for heat removal considerations are primarily the backside of the
target arrangement on one hand and the border on the other hand. One
customary technique to remove heat along the backside of target

arrangements is to apply a cogling medium under pressure along the
backsite ahd etaishm Sﬁlgﬂ)ﬁ uhy iﬁt?mﬁfém@o‘r%agebae%wééﬁ%oglﬁlncgh
mediumeandhbackside-okthe arangement i eakage shoodlihgmedivnside red

intq the reaction  space is.prevented by a theymally conductive, flexible foi
o Rotte ottt U8 88y o5 THE becind Ao Srpe o8
targetarrangementitanbies exploited afor heatremgvat and whidthe reaction

additionally has t%Q%@uhigghfysﬁg%nic%e%diggrgt

S i . ?g%ggu¥q§$tgor heat
essurized cooling meéﬂum, Is the border area of the targe%)

afrangement:Herée aandstintimate and lsrge Surfabe contakeshisule bethe
£l lished fa. the target arrangement.sg as.to qplimige heat flow. This orner

er area additionally provides for accurate mount of the target
agrafigement to the source. As soon as the target arrangement is
operated in magnetic field conditions, as especially in the art of
magnetron

One customary technique to remove heat along the backside
of target arrangements is to apply a cooling medium under
pressure along the backside and establishing an optimum
intimate centact 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 B23.

The second area of the target arrangement te be exploited
for heat remcval and which additionally has to held high
mechanical locading, 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 additiocnally provides for

agccurate mount of the target arrangement to the source.

As soon as the target arrangement is operated in magnetic

field conditiocns, as especially in the art of magnetron



3 sputtering, additionally, the border area of the target arrangement and
the interface to the source has to be considered under the aspect of
magnetic field propagation. This is especially valid for sputtering
ferromagnetic material. The target material will act as a shunt for the flux
lines of the magnetic field and thus unsftjjfﬁcient magnetic field may be
present adjacent the target surface to form plasma channels (electron
trap), which are a prerequisite for effective magnetron sputtering. Usually
extremely strong magnet systems, arranged behind the ferromagnetic
dprget.careruilized to saturate the target anddn-adgition alowthe target
formation of the required plasma channels on the surface of the targ%t to
e LR THE bxbiEety SH5RG atractve Torces b tosdSirong °°
anagrietesysiemsdhoweres necessitate additionaltmeasures dorsafeagation.
clamping/unclamping. Moreover clamping members will also be made
Tiom férrormagreticmaterial to dlldwa definede niagnefie circuitandt ic

Hherefare,areqlso subject o thpse s sifong atiracfiye farces. fromthe oy .
addressed US-5 833 823 it is known to tailor the border of a target
akrahgenient sofastiorestaslishifor afdralveradike moumt /dismédntofehe

AAangement fo and from-hespurce. In context with propesing adargef -, .
arrangement which may be inverted once the target is

to form plasma channels (electron trap), which are a
prerequisite for effective 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 allcow a defined

magnetic circuit and therefore are also subiject to those

strong attractive forces.

FProm 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 source. In context with propeosing a target
arrangement which may be inverted once tﬁe target is

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



consumed on one side, the W0 98/03696 proposes to provide 4 the
border of the target arrangement with a semi- cylindrically shaped surface
either concavely bent or convexly bent. In one embodiment, the convex
semi- cylindrical border surface is biased between two clamping
members. One of the clamping members is formed by the source frame
to which the target arrangement is clamﬁed the second clamped member
is biased to the first one. Prior Art has several drawbacks: It necessitates
very accurate machining of rather complex surfaces on both, the target

amangepant-and: the clampigd members fo ensyre intimate surface

contact. By biasing or spanning the clamping members together there is

EXertétfa Tored Which APBSt FerpERaRuRE Hosr plana wiel gehendallyr
definesdhe extent of the Jatetanangament. Neyerthelpss,such force in

the, addressed direction leads to a pressure distribution along the

MUAR Rty St facts of #& tak §e ARraRGeMeRFaRd oF e clamping

elaraping Mevakers iVhieR isNekPORPIRRRRIS: s Tharmal SXRansion of
the tar etaarrangement IS practicallg blocked which may lead to warping

8Pt tarht A rangeMBntahd fitis 1B AT vATHiRALTIRet 15 clamped the

second clamped member is biased to the first one.

Prior Art has several drawbacks:

e It necessitates very accurate machining of rather
complex surfaces on both, the target arrangement and
the clamping members to ensure intimate surface

contact.

¢ 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



material freeing characteristics from the target of the target arrangement.
Dismounting consumed ferromagnetic’ targets means to dissasemble the
clamping members first and then to 5 dismount the target. Due to the
strong forces the remains tend to break and thus may damage e. g. the
cooling system of the source. Mounting a fresh ferromagnetic target also
means adjusting its position prior to fastening the clamping members.
Again the strong magnetic forces complicate this procedure
Disassembling the magnet system before dismounting the target avoids
the twblammuptobteras;thowever thisds tineffitient and isiddtrimentalttoe

the squree’s uptime, Prior At clamping members often. allow small gaps,, .
to compensate for thermal expansion. For ferromagnetic t%rgets this
howeverégudls with arradditidrial  Araghetic resistor, which affects the
overall performance of the source. It is an object of the present invention

tofprovidena itacget afrangemient witheignprdvied moaugting £ distounting
abm“@@?ﬂgg§§@n¥¥sTB@§§@EB@V§g£B&ag%g%%Q@@HQﬁ@eeﬁg“clamping
mounting / dismounting onto / from a source to free material'to a vacuum
Coamﬁme%égsm@g#ﬁn the strong magnetic forces complicate

this procedure

¢ Disassembling the magnet system before dismounting the
target avoids the two a. m. problems; however this is

inefficient and is detrimental to the scurce’s uptime.

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 inveﬁtion to provide a
target arrangement with improved mounting / dismounting
ability along its border. This is achieved by a target
arrangement for meounting / dismounting onto / from a scurce
to free material te 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 bkorder, at least a predominant
part of which, i.e. at least more than 50% of the bhorder,
is wedge-shaped by a first substantially, planar wedge
surface angied to the addressed general plane and a second

substantially planar wedge surface which is as well angled



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 plang;and a second substantially planar

wedge surface which is as well angled 6 with respect to the generic

plane. The first and second wedge surfaces mutually convert in a

direction along the addressed plane and from a more central area of the
wplaner perpendicutartawargdstheihorder rfdhusthe wedgetis eanvexanch d

extends interruptedly or continuously along more than 50% of the overall
G5B S 118 Boraeh o s g Ao germeit DAtEonS. WRGR oo ohe
agpealcokra "planetaleng whicknthe plate:of: ¢he targeteareangemenite plane
pg)}(:tegga,.tggp Wwe mean s Scht Ié;;lng tgdbeerdefined irrespective of the
“shape of one or o oth extended p?ate 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. A "target arrangement"
Twhichdg do besgaunted o -dismosnted-to-arfrom a.squrce semprises as
cgitinuously along mere than 50% of the overall extent of

the border cof the target arrangement.

Definitions:

e lhen we speak of a 'plane” along which the plate of
the targel arrangement exfends, then we mean such
plane to be defined irrespective of the shape of one
or of both extended plate surfaces facing each otheré.
Tf the addressed surfaces of the plate are planar and
mutually parallel, then they are also parallel to the

addressed plane.

e A "target arrangement"” which is to be mounted or
dismounted to or from a source comprises as 1ts
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 %arget arrangement 1s
mounted and dismounted from the source as cne unitary

part.



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, clampiiig members. The target
arrangement is mounted and dismounted from the source as one unitary
part. 7 When we speak of a "predominant” part of the border we mean
more than 500 of the length extent of the border as considered in a top
view on the target arrangement. This "predominant” part may be even up

to and _including 100% of the bqrder-extent. When we speak of
"subsERGRIY DIFRGSurRted wd HRIBIIBY thatk8my tifkt nobg border we

mathemeatically ideal rplanarsurtaceris addeassed bk that suelf stHac®order
may depart from "planarity” as long as the effects which are reached by

such &FfateeHaShif AchiRvad BYBn VihaY eS8 prdtfounded frariier Wment :
would-ag; reached with Jideally planar siufages. By.£anegivipg the dorder

of the arrangement accgrding to the present invention in wedge-shaped
mannéiice Wit SubSthtiafly plamnaPREdgeE sEIFREES machining of the

¢ When we speak of "substantizlly" planar surfaces we
address by that term that not a mathematically ideal

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 pronocunced manner than would be reached with

ideally planar surfaces.

"By conceiving the boxder 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
game ig wvalid for respéctive 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 whiéh leads to optimal

exploitation of such surfaces for heat conductance.



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&o optimal exploitation of such
surfaces for heat conductance. 8 Further when clamping such border
wedge of the arrangement between clamping members there occurs self
positioning of the target arrangement in the clamping members. The
planar- wedge clamping technique allows, within limits and dependent on

he angles of the planar wedge surfaces more freedom_of thermal ,
B RGN TOF I AR ot tnS TAEE it NGB 5 SapRed 15 gement
Isoureewheteatriagneticfields aré generated thiroagh thetasgétioning of

rra t, fact t ery a a inti o cti - e
T e e e pLa

W@sidse_to’:ép?r@rmié@a nﬁ@@#@tmxeh@rhbg@ﬁeitwééﬁ@’sé s@néﬁ%ﬁﬁa@é@i This is
&spegially radyantageousfor magpepron spuLiedng ferrmagnelic; cos more

material. In one embodiment according to the present invention the
Geriressed plate’Fad'a suffaBé Whichispraralidito 1€ P1aIFEhIS surface
being of the material to be freed from

If the target arrangement is applied to a source whereat
magnetic fields are generated through the target
arrangement, the fact that a very accurate and intimate
contact 1s established between the wedge surfaces and
respective counter surfaces leads to optimised magnet flux
homogeneity across such surfaces. This is especially
advantageocus for magnetron sputtering ferromagnetic

material.

I'n 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 targeit arrangement.

In & further embodiment, which 1s especially suited for
sources which exploiit magnetic fields through the tTarget,
as especially for magnetron sources, this material to be
freed 1s of ferromagnetic material and, the addressed wedge-

shaped part as well.



the target arrangement. In a further embodiment, which is especially
suited for 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. 9
In a further embodiment of the inventionythe target arrangement
comprises a first and a second clamping member respectively with a first
and with a second substantially planar wedge counter surface. The first
and second clamping members are biased towards each others with the
first andugadond codmeriswfaces bidder dmicerespectiviefrstantet

secanduindde suliages TS way e clampind Memoers NEsEs member
upper and lower sidé of at least a part of the border region o he target.
Dretdthé Yacdtthatithe elafipiisg: niehtbers dre parsobthd mobstabheially

gdndismpuatable target arrangement, they.may beaceyrately mosnted. ;o

remote from a processing chamber and the overall arrangement may

HrsiPe&sily e mbimisfiotthesbifceca gl jestRistraving thiovédanst and
auapgementin the frame of theispuice; Acgurate positioning.andsurface, 4

biasing of the wedge and the counter wedge may be performed without

SR e [FESSUre SoHRGE Auring tespEtive Afarf FadBRRg ang mbers
wheneyeetherg issreethtp exshangs the taygebarrargement part of the

border region of the target. Due to the fact that the
clamping members are paxts of the mountable and
dismountable target arrangement, they may be accurately
mounted remote from a processing chamber and the overall
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 gquickly thereby avoiding longer interrupts
of manufacturing. This 1s 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.



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, espegially 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. 10 In such case a
preassembled new target arrangement can be lowered onto the source
without adjusting target and clamping member separately. A consumed
Iargevahafigement RaRdEaRMotAtetEand by hahdigriefioamgret can be

tlamping side breakageof the targefcan %&%@eg%gn@afyg@@ and

embodiment of the arrangement according to the invention the wedge
ShfERé S Ir&sTbS AN RARSG ety Yandled B HERIHrE SSetEflans rAmg ement

saethpd agearingiathepresent invention-comprisesthe c$1eps Pfmp ing
mounting a target arrangement with a target with a wedged border and
itteelarpf) AEmIsETs of ndgHedit m&eRale fmagfeton source within
a vacgym chamber, paositioning at least one substrate with a surface to be

Rated Aty towards the Frdinfed trfet M agait angccording to the

invention the wedge surfaces are substantially equally

angled to the addressed plane.

The method according to the present invention comprigesg the
steps of mounting a target arrangement with a target with a
wedged border and with clamping members of magnetic
material to a magnetron gource 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

gsemiconductor device.

The invention shall now be further described by means of

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



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: 11 Fig.
1: Schematically a border part of a target arrangement according to the
invention; Fie. 2: Still schematically, the target arrangement according to
Fﬁg 1 with clamping members; Fig. 3: Still in a representation according to

Afof fig. 1 £ TUMHEF ehffodiMent 5P tirgef afrangénfent 4&&6tHing to
the invention; &ig: £ fepart of acacuaimehambenwith asoutrce-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 fiké patteri:asealcipted by Bhfinifesglemient ethod:and ¢

showing magnetic field Jeakage dye tq inaccyrate ranstionfrom e < ;
clamping member to target at the prior art embodiment of fig. 5.

Fig. 3: Still in a representation according to that of
fig. 1 a further embodiment of a target

arrangement according to the invention;

Fig. 4: A part of a vacuum chamber with a 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 fo 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

extends along a plane E. The entire plate 2 or, as shown in



According to figure 1 a target arrangement 1 according to the present
invention comprises a plate member 2 which extends along a plane E.
The entire plate 2 or, as shown in 12 dash line, a part of plate 2, consists
of a material M which is intended to be freed by action of a source into
the processing space S of a vacuum chamber (not shown). Such
processing may be non-magnetron sputtering, magnetron sputtering,
cathodic arc evaporation, all reactive or non reactive. If the plate 2 itself
consists of the addressed material M, such plate is formed by the target.
JR6h tHe thethaitirand as Bhalm iA dashliRés, & tarfetismoaritéd Lo

addiional membersas €.9. i0.a back plate the-targel arangemedte into

comprises beside of the target additional members. The target .
tHtfaryemént iR Suriotinbed byfa Bortif 89 the PEraRE? midy be SfCUAY, -

anwlar-erdestangylatalhe bordes -3 is;wedge-shaped as shawn Byagnetron
wedge 5 along a%edominant art of its extent. This wedge-shape is

Toithed by st Wetife'Surface S aRd @ secdnd iedge Siface’s,. BotH "

wedge surfares dSuand15l areesubsiantially planas: Ehey defire withressed
respect to plane E respective angles a and p. The first and seco (}Ewedge
L ey Comerge o 1o G o HerRBd 1oy Srank E 2 he
dtom thé eenter ofithesarshngement dgzerpéndiewlarly towargsithe hordernted
é%a§é§¥¥YEW§ Crhembers as e.gdg. to a back plate the target
arrangement comprises beside of the target additional

members.,

The target arrangement 1 1s surrounded by a border 3.The
plate 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 . The first and
second wedge surfaces mutually converge in the direction R
defined along plane E and from the center of the arrangement
1 perpendicularly towards the border 2, as shown in the

representation on top of fig. 1.

The angles o and B may be egual 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 b

may be truncated to a larger or smaller amount to form



representation on top of fig. 1. The angles a and Q may be equal or
different. The first and second wedge surfaces 5u, 51 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 13 periphery
surface 7. Further, opposing surfaces 9@ and 91 of the plate 2 need not to
be parallel to plane E as generically shown in figure 1. In practice at least
before being eroded by device manufacturing, that surface wherefrom
material is freed to the process area S, is a surface which is substantially

BAAEPETY sEHtAAGly ’ paral B  SCEPRPFGEI S UTATE TER shodiTn 72
Jin. dhén gdashline Witk tespect tothe-anglesa batl R i hestnebe neted
that neither_a nor R need to pe constant all alon tkée borde{ Blthe angklaesfore
SRHG Tocafy Vary BG As HTuhchoH of tocatlf} VRAING rechahical aid / or
Hbermakloading. Ayodeheimbodiarent is-an embodimenttin svhicheven if
apgallyvarying slong the extent of the border 3 the andles 2 apd R afe,
onceived at least approxXimately equal e effect of the values of the
sangiesa andiRishakk be ubxplamedanithythelhele of igu. Adeetding ieligy
2 the target.arrangement 1 _has al;tthe b(%rder S@n angul rlg m| eg[f: 1
pﬁggzlef‘g, a%?]d bg%ﬁmeaﬁé‘f’i first. glar%%?ng them erS(?IjU h%ys arp?irst e
icoutmeh line. With respect to the angles o and § it has to
be noted that neither o nor [ need to be constant all along
the border 3 the angles may locally vary e.g. as a function

of locally varying mechanical and / or thermal loading.

A good embodiment is an embodiment in which, even if
locally varying along the extent of the border 3, the

angles o and p 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 ( being

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

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

second counter wedge surface 133,

The effect of a bilasing force F shall Bq‘explained mutually
biaging the two clamping members 11y and 1i;. As shown in

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



wedge surface 13u. A second clamping member ill has a second counter

wedge surface 131. The effect of a biasing force F shall be explained

mutually biasing the two clamping members llu and 111. As shown in the

vector diagram of fig. 2 the respective pairs of wedge 14 surface / counter

wedge surface are equally biased with the force F leading to a

substantially equal pressure distribution along these surfaces. Given a

biasing force or clamping force F between the clamping members, the

resulting pressure at the respective first and second pairs of surfaces is

substantially domipated by the value. of the respective angles a and p.
BTGt sy VR St 10 e e £ G Aot 20 Bith che
fthermidallyexpands as showbby arroine8,lon enehand thes biasing

resst .both _surface, pairs is equally increased if a is selected equal

d?o%%%%%%%%e %%%)e;rﬁ’ga% , gl?chs'ﬁ%egﬁwé? SXpﬁSYo%wﬁl bgel aa%%%?b&gp ars ©oF
cthenespactiverpairsottwadgeesurface féeuntén gvedgelsurfacettoa

-Eertaip amount thereby reducing warping . ofithe sprface freeing material s
M during operation. In fig. 3 there is shown in a representation analogoug
Cfo THatIGTHRS 114 frthet ermtiddiment epthinpresentinvehtionHiere theé the

rlargetarrangementslscensists of a farget.plate 2 %Qéa%@%%&?%at
lower clamping member Il and 11, as were introduced in context with
wﬁg&%@gr he target arrangement 1 thermically expands as

shown by arrow ©, on one hand the biasing pressure at both
surface pairs is equally increased if o is selected equal

to f and, on the other hand, such thermal expansion will be
absorbed at the respective pairs of wedge surface / counter
wedge surface to a certalin amount thereby reducing warping

of the surface freeing material M during operation.

In fig. 3 there is shown in a2 representation analogcus to
that of fig. 1, a further embodiment of the present
invention. Here the target arrangement 1 consists of a
target plate 2 and an upper and a lower clamping 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 1 has further mounting facilities
as e.g. screw holes 17, sc that the arrangement 1 as a
unitary part may be mounted or dismounted to and from a

scurce at the vacuum chamber and as schematically shown at



The clamping members Il and 11,1are 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 1 has further mounting facilities as e.g.
screw holes 17, so that the arrangement 1 as a unitary part may be
mounted or dismounted to and from a ggurce at the vacuum chamber and
as schematically shown at 15 19. Thus and according to the embodiment
of fig. 3 the accurate mount of the clamping members llu and 11, to the
wedge 5 of the arrangement 1 may easily be performed separate and
FemofBlfromahé processihichanberrand:thectirgetarrarfgehent Botice

assembled is sasily moupied to, the sourca. Thereby the more grifical , 1y,

assembling of the plate 2 to the clamping members llu,, does not
fteAce ififerfuption tikve eEMARGTaktaling for féplacdnentofinemarget

awangement, ;this-is,especially valid for, ferraraagngtictargets in vigw of o
the strong magnetic forces present. In fig. 4 there is shown, in cross
Séctibh: afpart BESE AU ERATRbEOFEPaREr conting S dubdiraietigd to

sourceocemprises. a ftame 24 with-a goeling-medium systen 234The the
cooling medium system 23 is sealingly closed by means of a flexible foil

56 WWards & rdceiviig SPECE 27 T6T % Brget: arrahddifent ™ Thbtargetnce

arangement ehtheiembedimentoFacturing for replacement of the
target arrangement. This is especisally valid for
ferrcmagnetic targets in view of the strong magnetic forces

present.

In f£ig. 4 there is shown, in cross section, a part of a
vacuum chamber for sputter coating a substrate. A source
comprises a frame 21 with a cooling medium system 23. The
cooling medium system Z3 is sealingly closed by means of a
flexible foil 26 towards a receiving space 27 for a target
arrangement 1. The target arrangement of the embodiment of
fig. 4 is principally conceived as was explained with a
help cf fig. 3. The arrangement 1 is formed by plate 2 with
the border wedge 5 all around beorder 3. First and second
Cclamping 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 biasad
towards respective first and second wedge surfaces 5, and

51 of plate 2.

The overall arrangement 1 of plate 2 and assembled clamping

menbers 11 is mounted to the frame 21 of the source by



fig. 4 is principally conceived as was explained with a help of fig. 3. The
arrangement 1 is formed by plate 2 with the border wedge 5 all around
border 3. First and second clamping members 1lu and 11, are mutually
biased together by means of screws 15', so that the first and second
counter wedge surfaces 13u and 131 are gently biased towards
respective first and second wedge surfaes 5u and 51 of plate 2. The
overall arrangement 1 of plate 2 and assembled clamping members 11 is
mounted to the frame 21 of the source by 16 screws 17'. Reference

JDuraber 31 denetes & shielding membes 10f the yacuum chambet fowards. . -

a substrate 32 to be sputter coated by the source with the target
Hrrdngfentéritdn fig28atere i Yeretaticallyshbimt& prer &% be sputter

AFangementvith a target4Q and a-¢lamping;awangement42 yhereby,
as schematically shown, clamping action of member 42 on target 40
leads to small gaps 44 left open at the interface 40 / 42. There is further
shown a magnet arrangement 46 of the source thus being a magnetron
Iputter sobrcelFhe materah ofitargets4( gs wetlvas thepmateriakoft

cl in e bﬂ nd of the frame 21’ of the.soqurce is fe;rgma netiq N
51:%@68 gs%%%vsg:hatf% r%a%%g geﬁuglﬁngg%f?hecérarg é"g‘r%eﬁf of ﬂage &ent 42
wrdrad simulatedddyefiritel slement tdehimiques lamping action of member

42 on target 40 leads to small gaps 44 left open at the
interface 40 / 42.

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 fileld leakage is significantly reduced by
applying the planar wedge / counter wedge approach
according to the present invention. Thus with an eye on the
empodiment of fig. 4 it 1s especially suited for magnetron
sputtering of a plate 2 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

transition from the target arrangement to the clamping



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
plate 2 of ferromagnetic material whereby, in such case, the two clamping
members I1v 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,

th trolled jntimate t ition f the target ent to th
HEPHG L7 rpembErSwi ek KechagHetc i Bitoion e o™ £he

presentinventiomisiespecially suied forimagnettend sputteragnetron
ferrogjcaeqrrlle]gic t%r Iet (r)nngterri]aelg :\L/\é:hi%hais er se gg@ciugaig VJ\, W céilthiesfacé s se
A8 such maferial shunts a S|gn|fican)i art of the magnetic fie P

genefatediby the magnet arrangement ot thetsoumcs: Thettargetl shunts a

%GE '}%eﬂ%%tn%ﬁgﬁé@g'egé’v%% t?f{gcs%gftI%”‘%’PS%“&W@%%%%% the
clamping members of ferromagnetic material, is most'suited in a method
ofa gramufactudng ardevicedy iagnetron Sputtering ferromagnetic
material, thereby especially for manufacturing read heads, write heads,
read / write heads

The target arrangement exemplified with a target of
ferromagnetic materials and clamping members of
ferromagnetic material, 1is 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.



for storage disks or for manufacturing magnetic data storage disks or
semiconductor devices. MCSLLP 18 Claims 1.) A target arrangement for
mounting / dismounting onto / from a source (19; 21) to free material to a
vacuum coating process, comprising a plate ( 2) along a plane (E), at
least a part (9") of said plate (2) conﬁigting of said material, said pIate(ﬂCSLLP
having a border(3); at least a predominant part of said border (3) being
wedge- shaped (5) by a first substantially planar wedge surface (5")
angled (a) to said plane(E) and a second substantially planar wedge
sgdfadméS,) angled to said plane, said first and second wedge surfaces
(5,,, 51) mutually converging in a direction (R), the direction (R) lying in
said plane (E) and being directed from a more central area of said plate
pérpendicularhytowards saigberder(8h 2. ribhe: target arrarigementtofn g

chm L MUELEn S35l e s ey S pens B,

whereingait:platec (@) is adamgetcess, comprising a plate ( 2)
along a plane (E)}), at least a part (9,) of said
plate (2) consisting of said material, said
plate(2) having a border(3); at least a predominant
part of saild 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, sald first and second wedge surfaces
(5¢, 51) mutually converging in a direction (R},
the direction (R) lying in said plane (E) and being
directed from a more central area of said plate

perpendicularly towards said border (3).

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

which 1s of said material.

3.} The target arrangement of one of claims 1 or 2,

wherein said plate (2} is a target.

4.} The target arrangement of one of claims 1 to 3
wherein said part of said border is of

ferromagnetic material.



4.) The target arrangement of one of claims 1 to 3 wherein said part of
said border is of ferromagnetic material. MCSLLP 19 5.) The target
arrangement of claim 4 wherein said material to be freed is ferromagnetic
material. 6.) The target arrangement of one of claims 1 to 5 further MCSLLp
comprising a first (11") and a second (111) clamping member respectively
with a first (13") and a second (131) suiBstantially planar wedge counter
surface, said first and second clamping members being biased towards
each other with said first and second wedge counter surfaces biased
towar anc’ﬂon said first and second wedge surfaces. 7.) The target .
ngem Fof G cIats 1968 Baing a Spattet targdt ahangerreht
8.) The targetartangementof dbne«d claimsdtochavhereincsaid fiest and .
second wedge surfaces (5 #, 5=) are substantially equally angled to said
plane (E). 9.) The target arrangement of one of claims 6 to 8 wherein said
arrangemeéhecamprisds a target efderromagnetic material said dlampirig

membersﬁ@tﬁ%ig V&%@ﬂ)%%@%@l%d Qa@ﬂ%gf fﬂﬂmaggg{ti% second {117}
clamping member respectively with a first (13, and
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 bilased toward and on

sald first and second wedge surfaces.

7.} The target arrangement of one of claims 1 to §

being a sputter target arrangement.

8.} The target arrangement of one of c¢laims 1 to 7
wherein said first and second wedge surfaces
(5 4, 5¢) are substantially equally angled to said
plane (E).

9.) The target 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.



material, arrangement being a magnetron sputtering target arrangement.
MCSLLP 20 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: mounting a target arrangement
according to claim 4, 5 and 6 to a magnetron source, within a vacuugGsLLp
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.

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:

s mounting a target arrangement according to claim
4, 5 and 6 to a magnetron source, within a wvacuum
chamber, '

* positioning at least one substrate with a surface
to be ccated facing towards said mounted target
arrangement and

s gputter coating said surface.

11.) The methed of claim 10 said device being cne of a
read head, a write head, a read/write hesad, all for
storage disks, a magnetic date storage disc, a

semiconductor device.,

12.) A magnetron sputier gource comprising a target
arrangement according to claims 4, 5 and 6 and a
magnet arrangement generating a magnetron magnetic

field upon said target arrangement.



