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TARGET, MAGNETRON SOURCE W TH SAI D TARGET, AND PROCESS FOR PRODUCI NG SAI D
TARGET The present invention relates to a target made of a
ferromagnetic material, a nagnetron source, a nmagnetron sputtering system
and to a process for producing a target made of a ferronmagnetic material.
It is known that nmagnetron sputtering §ﬂ#rces have a target as well as a
magnet arrangenent situated underneath hi s magnet arrangenment generates
above the sputtering surface of the target a tunnel-shaped stray field
which is normally looped in itself and which is decisive for the effect of
the sputtering source as_the magnetron sputtering source. During the
magnet ron sput t er FigplefWellr iash Memaomfy antleFabracationcPrecessi al , t he

| atter act as a magnhetic short circuit. Therefore, a sufficient

tunnel -shaped stray field can be inplemented only in the case of

relatively thin target plat nmust be used.
Nevert hel ess, the serV|cei%é§Té§C¥q%¥targg?@5n i B%yleld of materi al
remain | ow because Aagnane fasa iflash hney Idé[l iefdesdrtbedeinowhien a fripldeRtiart s
at the target, the stray field |nten5|t in the trough area will increase
whi ch, i formed withdhe sreroryresldrediagiioa leWyhighe iy furs is depased HoaeNswell
cont act i, gl L6 RS 2 Ll obiled FORSRTPRTSAHeYs R A Rondslth ©f

t ar get

rate | os Scdﬂyidéﬂablyslmwar@pbwngqmmtlhlscmart pfior hAardgeices. A process ior ifgbricagig
fromU. S. Patent Docunents US-4 401 546, US-4 412 907 and Gernman Patent
Docunent thellassmempry oslliis alsg|descriteds  problemin that the target plate
bonded onto a carrier plate is segnmented to the carrier plate by nmeans of
slots. The division of the target plate into individual conponents
requires extrenely high expenditures. In addition, it nust be ensured by
the appr éa&g g%f' n of the internedi ate spaces that the contam nation
of the spgﬁée¥+ﬁg—pﬁggess by the carrier plate. material is mnimzed.

U S. Patent Docunent US-4 299 678 teaches that the above- addressed
probl em can be counteracted in such a manner that grooves are nmachi ned
into the target plate which do not extend through it, but instead the
ferromagnetic target material is heated above Curie tenperature.

In addition to the working-in of the surrounding groove pattern, in this
case, the heating of the target, in particular, also requires extrenely
hi gh expendi tures; since, for exanple, for a nickel target, this requires

a heating to above 350[err]C Finally, from European Patent
Docunment EP-0 210 858, targets are known which have a blind hole pattern.
They are used for 2

non- magnet ron hi gh-frequency sputtering and consist, for exanple, of M,
Cu, Cor Sigerr]. Oher netallic and dielectric materials can also be
used. In this case, the blind holes are di nensioned such that one
cylindrical cathode charge respectively burns therein, whereby a
particularly high plasma density is to be achieved. In this case, an
alternative approach is used for the high-frequency sputtering for the
magnetron sputtering which is rare in the case of high-frequency

appl i cations. It is an object of the present invention to provide a
target nade of a ferromagnetic nmaterial, a magnetron source with such a
target; further, a nmagnetron sputtering systemw th such a source, on

whi ch high service lives are achieved with respect to the target, while
the material is utilized well. In this case, the targets preferably are to
have a rectangular or circular- plate shape. Furthernore, it is an object
of the present invention to suggest a manufacturing process for such

targets. On the nentioned target, the above-nentioned object is
achieved in that a pattern of blind holes is provided along its sputtering
surface. In the following, the invention will be explained in the
manner of an exanple by neans of figures. Figures la to |If are one
cutout respectively of a target 3
according to the invention, in each case, with an enbodi nent of the blind
hol e bores according to the invention; Figure 2 is a schematic

cutout of a nmagnetron source according to the invention having a target
accordi.ng to the invention, also for defining the quantities used in the
descri ption; Figure 3 is a view of a preferred enbodi nent of a
round target according to the invention with a mninmal hole pattern;
Figure 4 is a top view of a rectangular target according to the invention
mnth an |nproved hole pattern; Flgure 51is a view of a calcul ated
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