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invention provides a thin film magnetic recording medium comprising: a
rigid non-ferromagnetic sub- Technical Field of the Invention
strate; a chromium underlayer; and a ferromagnetic thin film cobalt alloy
magnetic coating epitaxially The invention pertains to a thin film cobalt
alloy   5   grown from the chromium underlayer; characteris- magnetic
medium and more particularly to struc-     ed in that: the chromium
underlayer has a thick- ture and method of fabrication of the medium.
ness of between 5 and 20 nm (50 and 200 Ang- stroms) with the (1,0,0) plane
of its body centred Background of the Invention
cubic structure parallel to the recording surface; 10 and the thin film
cobalt alloy is attached to the The use of thin film cobalt alloy magnetic
me-   underlayer by its (110) plane such that the cobalt dia in magnetic
disks is well known. In seeking     alloy hexagonal close packed atomic
structure has higher areal recording densities on rigid magnetic  its C
axis substantially parallel to the recording disk surfaces, it is known
that thin film media has  surface. significant advantages over particulate
disk media  15  It is preferred that the rigid non-ferromagnetic
technology. Thin film  media have higher re-        substrate comprises an
aluminium disk having a manence (Mr) values, the measure of the magnetic
coating of relatively harder material with a surface strength of the
material, because there is no dilu-  smoothness such that asperities do not
exceed 4 tion of magnetization by non-magnetic polymer       nm (40
angstroms). It is further preferred that the binders. Further, magnetic
films are naturally stron-   20  hard material surface includes
substantially con- ger magnetic materials than the oxide particles
centric circular grooves not exceeding 10 nm (100 used in particulate
films.                          angstroms) in depth whereby the atomic
structure Producing a good thin film magnetic disk in-     of said chromium
and ferromagnetic thin films are volves more than depositing a uniform
thickness     induced to be deposited with the ferromagnetic thin metallic,
magnetic layer. Magnetic anisotropy (the   25  film easy axis of
magnetisation aligned in the cir- tendency for a material to magnetize in a
specific  cumferential direction. This alignment has the ef- direction)
must be rigidly controlled. If this is not  fect of optimising the magnetic
characteristics and done, degrading effects such as modulation in the
avoiding modulation of the readback signal. readback signal can occur. One
of the keys to           Preferably, the thin film recording medium fur-
producing a suitable magnetic film for longitudinal  30  ther comprises a
sputtered protective coating over- recording is to assure that the magnetic
anisotropy  lying the ferromagnetic thin film cobalt alloy mag- is in
plane. To optimize use of the in plane orienta-  netic coating. it is
further preferred that the com- tion it is further necessary to have the
magnetic   position of the thin film cobalt alloy coating is orientation
random or circumferential as well as in  cobalt-platinum-chromium
including at least 70 plane to overcome signal variation or modulation   35
atomic percent cobalt. The magnetic coating could during disk rotation.
This preferential horizontal  be composed of alternative alloys such as
cobalt- alignment is necessary to produce high squareness   platinum.
hysteresis curves, the squareness of the media          The invention also
provides a method of mak- being a measure of the magnetic quality of the
ing such a thin film recording medium comprising magnetic layer. Large
values, approaching unity,  40  the steps of preparing a non-ferromagnetic
sub- are desirable, indicating the potential for high signal  strate to
provide a substantially smooth surface; strength and short transitions. The
squareness (S)  sputter depositing a chromium layer of 5 to 20 nm is
determined by the magnetic layer material sys-   (50 to 200 angstroms)
thickness on said substrate tem selected and by the orientation of the easy
surface at a rate of at least 100 nm (1000 ang- axis of magnetisation.
45  stroms) per minute and at a temperature in excess EP-A-0,243,672
discloses magnetic media for      of 150 degrees Celsius; and without
exposing the horizontal recording in which an underlayer of a    chromium
layer to the atmosphere, sputter deposit- chromium based alloy is formed
between the sub-     ing a ferromagnetic thin film coating of cobalt alloy
strate and the cobalt based magnetic layer. The     that is epitaxially
grown from said chromium layer composition of the chromium alloy underlayer
is  50   with the easy axis of magnetisation parallel to said chosen to
achieve improved lattice matching be-     surface. tween underlayer and
magnetic layer thereby giv-        Preferably, the step of sputter
depositing a ing enhanced squareness.                            chromium
layer and the step of sputter depositing a ferromagnetic thin film coating
occur as consecu- Disclosure of the Invention                    55  tive
steps in a single sputtering apparatus. It is further preferred that the
method further To optimise the magnetic properties of the thin  comprises
the step of sputter depositing a protec- film cobalt alloy media for
horizontal recording, the  tive coating over said ferromagnetic thin film
coat- 2    



3                 EP 0 330 356 B1                    4 ing within said
single sputtering apparatus whereby  nm (65 angstroms) RMS measured
radially) which said three sputter deposition steps occur within   serves
to reduce stiction and friction while at the said apparatus without removal
of the disk sub-    same time improving magnetic properties due to strate
from the atmosphere of the sputter process-  preferential grain alignment
along the circumferen- ing chamber.                                   5
tial grooves. Even with the added surface texture, It is preferred that the
step of preparing the  the resultant disk surface uniformity and roughness
substrate comprises applying a hard material coat-  still allows a
recording head to fly at 0.178 [err]m ing, preferably nickel phosphorus, to
an aluminium  (seven microinches) at the inner diameter without substrate
and polishing said hard material coating  encountering interference or
interactions. to a surface finish with a maximum roughness of 4   10
Following the preparation of the NIP surface, a nm (40 angstroms) RMS.
chromium underlayer 8, a ferromagnetic cobalt al- Preferably, the finished
surface of the hard   loy magnetic layer 9 and a protective over coating
material is textured by imparting substantially con-  10 are sequentially
applied by sputter deposition centric grooves that are radially spaced and
which  within a single sputtering apparatus. The entire do not exceed 10 nm
(100 angstroms) in depth.  15  process can be accomplished using an inline
pro- cess where a vertical pallet supporting multiple Brief Description of
the Drawing                   disks is sputtered over the course of several
min- utes to produce a large quantity of disks at low Figure 1 is a section
view of a magnetic film   cost with very uniform film thicknesses and mag-
medium according to the present invention.    20  netic properties. After
emerging from the sputtering Figure 2 is a schematic representation of the
step, a lubricant organic monolayer 11 is deposited hexagonal close packed
structure of a cobalt alloy  in specially designed equipment under tightly
con- incorporated in the present invention.             trolled temperature
conditions. Figure 3 is a schematic illustration showing the   To produce a
thin film disk for high density atoms at the interface between chromium
under-  25  recording it is not in itself sufficient to apply a layer (100)
plane and the cobalt media (110) plane.  uniform smooth film of
ferromagnetic recording ma- Figure 4 is a graph showing squareness as a
terial. The atoms of the recording material layer function of chromium
underlayer thickness which is  must be oriented with the easy axis of
magnetisa- obtained practising the present invention.         tion parallel
to the surface of the disk in devices 30  that use horizontal recording.
This presents some Detailed Description
difficulty when using cobalt alloy recording materi- als since the c axis
of the hexagonal close packed Figure 1 shows a section view of the thin
film  molecule structure is prone to position vertically magnetic medium of
the present invention, in the   rather than horizontally during most
material ap- form of a disk. As in substantially all current rigid  35
plication techniques. disk products, the disks magnetic coating is placed
It has been found that by applying a thin un- over an aluminium alloy
substrate 6. In a typical  derlayer of chromium with the (100) (one, zero,
disk having a 130 mm outside diameter the sub-     zero) plane at the
surface upon which the fer- strate has a thickness of 1.9 mm. The initial
layer  romagnetic cobalt alloy recording material is to be overlying the
substrate is a deposit of hard nickel-  40  applied, conditions can be
controlled to cause the phosphorous (NiP) 7 which is electroless plated
cobalt alloy (110) (one, one, zero) plane to attach to over the aluminium
surface. The surface thus pro-  the (100) plane of the chromium underlayer.
This vided is equivalent in hardness to carbon steel (600  disposes the
cobalt alloy c axis or axis of easy kg/[err]) and serves as a firm base for
the very thin  magnetisation parallel to the disk surface, in the and
fragile magnetic layer. In addition, the NiP  45  optimum  orientation for
horizontal recording. As allows the creation of a very smooth and
controlled  shown in Fig 2, the hexagonal close packed con- surface finish
via abrasive processing that a soft  figuration of the cobalt alloy
ferromagnetic material aluminium surface alone could not provide. The
has a central atom surrounded by six atoms in a surface morphology of the
polished NiP is repli-  tightly proximate relation. The c axis is
perpendicu- cated by succeeding layers of the disk structure.  50  lar to
the figure at the centre point as shown. This The final disk surface must
be free of asperities to  is the axis of easiest magnetization. The c axis
can allow recording heads to fly close and to minimise  be positioned in
the desired horizontal orientation head disk interactions that can
accelerate disk    by having the cobalt alloy structure attach to the wear.
chromium  underlayer along the (100) or (110) The NiP layer on the
aluminium substrate is  55  planes, which are planes vertical to the figure
first polished to a high degree of smoothness 4 nm  through the broken
lines indicated. The (100) plane (40 angstroms) RMS. Optionally, a
circumferential  will not combine with the chromium underlayer to texture
may be imparted to the NIP surface (6.5    form a planar c axis
orientation. The spacing of the 3    



5                 EP0330356B1                        6 cobalt alloy atoms
will not align with the (100)   crogrooves to provide a flat polished
planar land plane of the chromium atoms to afford epitaxial    surface that
is interrupted periodically by circum- growth of the cobalt alloy crystal
structure. How-  ferential grooves. The planar surface is polished or ever,
the (110) plane of the cobalt alloy presents an  finished to a smoothness
wherein the asperities do atomic spacing almost ideally matched to the
(100)   5   not exceed 4 nm (40 angstroms). The grooves that urface of the
chromium underlayer.                 afford the texturing have a depth not
exceeding 10 Fig. 3 is a schematic showing of the interface  nm (100
angstroms), with the average depth less between the thin film chromium
underlayer and the  than 9 nm (90 angstroms). cobalt alloy magnetic thin
film. The chromium         The texturing that affords other benefits also
atoms (solid line circles 5) at the underlayer sur-  10  forms a part of
the surface that is replicated by the face, have a pattern as shown when
the (100) is    sputtered chromium and thin film magnetic media presented.
The hexagonal close packed cobalt       coatings and influences the
deposition of the epi- atomic structure with the (110) planes parallel to
taxially grown magnetic layer to induce a circum- the paper fit well into
the interstitial locations of the  ferential orientation of the magnetic
domain easy chromium (100) surface as shown by the broken   15  axis of
magnetization. line circles 6. Thus the formation of a chromium film with
the atomic (100) planes parallel to the  Claims exposed surface induces
epitaxial growth of the cobalt magnetic material with the (110) plane par-
1. A thin film magnetic recording medium com- allel to the media surface to
place the C axis or  20  prising: easy axis of magnetization parallel to
the media       a rigid non-ferromagnetic substrate (6, 7); surface.
a chromium underlayer (8); and It has been found that by sputtering the
chro-     a ferromagnetic thin film cobalt alloy magnetic mium underlayer
at a high rate of 100 to 400 nm       coating (9) expitaxially grown from
the chro- (1000 to 4000 angstroms) per minute and at an   25     mium
underlayer; characterised in that: elevated temperature of >150 degrees
Celsius to       the chromium underlayer has a thickness of produce a
thickness of 50 to 200 angstroms, the        between 5 and 20 nm (50 and
200 Angstroms) chromium underlayer will be deposited with the         with
the (1,0,0) plane of its body centred cubic desired (100) plane at the
underlayer surface. As      structure parallel to the recording surface;
and seen in the graph of Fig 4, the maximum amount of  30  the thin film
cobalt alloy is attached to the squareness occurs with the use of an
underlayer        underlayer by its (110) plane such that the thickness
within the 50 to 200 angstrom range.         cobalt alloy hexagonal close
packed atomic With thicker layers the chromium crystal structure
structure has its C axis substantially parallel to tends to randomize and
favour other planes in         the recording surface. addition to the
(100).                        35 The ferromagnetic cobalt alloy recording
layer  2. A thin film recording medium as claimed in is then sputter
deposited within the same apparatus    claim  1 wherein the rigid
non-ferromagnetic without exposure to the atmosphere which can alter
substrate comprises an aluminium disk (6) hav- the chromium  atomic
orientation or chemically        ing a coating of relatively harder
material (7) change the chromium underlayer by oxidization.  40     with a
surface smoothness such that asperities The sputtered ferromagnetic layer
grows epitaxially    do not exceed 4nm (40 angstroms). with the C axis, the
easy axis of magnetization parallel to the surface of the disk. Upon
completing  3  A thin film recording medium as claimed in application of
the thin film recording layer, the      claim 2 wherein the harder material
surface protective coating is also applied within the same   45  includes
substantially  concentric  circular apparatus. However, since the
protective coating       grooves not exceeding 10 nm (100 angstroms)
effectiveness is not dependent upon atomic ori-         in depth. entation,
the conditions of application are not as demanding as those of the magnetic
recording film  4. A thin film recording medium as claimed in and the
chromium underlayer.                  50       claim 2 or claim 3 where the
relatively harder In a longitudinal recording system, it is not only
material is nickel-phosphorous. beneficial that the easy axis of
magnetization be in plane and parallel to the recording surface, but also
5. A thin film recording medium as claimed in be circumferentially oriented
to optimize the re-      any of the preceding claims further comprising
cording capabilities. The circumferential orientation  55  a sputtered
protective coating (10) overlying can be enhanced by texturing the disk
recording        the ferromagnetic thin film cobalt alloy mag- surface. The
unsputtered, hard surfaced, polished      netic coating. substrate is
provided with concentric, circular mi- 4    
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will not align with the (100)   crogrooves to provide a flat polished
planar land plane of the chromium atoms to afford epitaxial    surface that
is interrupted periodically by circum- growth of the cobalt alloy crystal
structure. How-  ferential grooves. The planar surface is polished or ever,
the (110) plane of the cobalt alloy presents an  finished to a smoothness
wherein the asperities do atomic spacing almost ideally matched to the
(100)   5   not exceed 4 nm (40 angstroms). The grooves that urface of the
chromium underlayer.                 afford the texturing have a depth not
exceeding 10 Fig. 3 is a schematic showing of the interface  nm (100
angstroms), with the average depth less between the thin film chromium
underlayer and the  than 9 nm (90 angstroms). cobalt alloy magnetic thin
film. The chromium          The texturing that affords other benefits also
atoms (solid line circles 5) at the underlayer sur-  10  forms a part of
the surface that is replicated by the face, have a pattern as shown when
the (100) is    sputtered chromium and thin film magnetic media presented.
The hexagonal close packed cobalt       coatings and influences the
deposition of the epi- atomic structure with the (110) planes parallel to
taxially grown magnetic layer to induce a circum- the paper fit well into
the interstitial locations of the  ferential orientation of the magnetic
domain easy chromium (100) surface as shown by the broken   15  axis of
magnetization. line circles 6. Thus the formation of a chromium film with
the atomic (100) planes parallel to the  Claims exposed surface induces
epitaxial growth of the cobalt magnetic material with the (110) plane par-
1. A thin film magnetic recording medium com- allel to the media surface to
place the C axis or  20  prising: easy axis of magnetization parallel to
the media       a rigid non-ferromagnetic substrate (6, 7); surface.
a chromium underlayer (8); and It has been found that by sputtering the
chro-     a ferromagnetic thin film cobalt alloy magnetic mium underlayer
at a high rate of 100 to 400 nm        coating (9) expitaxially grown from
the chro- (1000 to 4000 angstroms) per minute and at an   25     mium
underlayer; characterised in that: elevated temperature of >150 degrees
Celsius to        the chromium underlayer has a thickness of produce a
thickness of 50 to 200 angstroms, the        between 5 and 20 nm (50 and
200 Angstroms) chromium underlayer will be deposited with the         with
the (1,0,0) plane of its body centred cubic desired (100) plane at the
underlayer surface. As      structure parallel to the recording surface;
and seen in the graph of Fig 4, the maximum amount of  30  the thin film
cobalt alloy is attached to the squareness occurs with the use of an
underlayer        underlayer by its (110) plane such that the thickness
within the 50 to 200 angstrom range.         cobalt alloy hexagonal close
packed atomic With thicker layers the chromium crystal structure
structure has its C axis substantially parallel to tends to randomize and
favour other planes in         the recording surface. addition to the
(100).                        35 The ferromagnetic cobalt alloy recording
layer  2. A thin film recording medium as claimed in is then sputter
deposited within the same apparatus    claim  1 wherein the rigid
non-ferromagnetic without exposure to the atmosphere which can alter
substrate comprises an aluminium disk (6) hav- the chromium  atomic
orientation or chemically         ing a coating of relatively harder,
material (7) change the chromium underlayer by oxidization.  40     with a
surface smoothness such that asperities The sputtered ferromagnetic layer
grows epitaxially    do not exceed 4nm (40 angstroms). with the C axis, the
easy axis of magnetization parallel to the surface of the disk. Upon
completing  3. A thin film recording medium as claimed in application of
the thin film recording layer, the      claim 2 wherein the harder material
surface protective coating is also applied within the same   45  includes
substantially  concentric  circular apparatus. However, since the
protective coating       grooves not exceeding 10 nm (100 angstroms)
effectiveness is not dependent upon atomic ori-       in depth. entation,
the conditions of application are not as demanding as those of the magnetic
recording film  4. A thin film recording medium as claimed in and the
chromium underlayer.                  50       claim 2 or claim 3 where the
relatively harder In a longitudinal recording system, it is not only
material is nickel-phosphorous. beneficial that the easy axis of
magnetization be in plane and parallel to the recording surface, but also
5. A thin film recording medium as claimed in be circumferentially oriented
to optimize the re-      any of the preceding claims further comprising
cording capabilities. The circumferential orientation  55  a sputtered
protective coating (10) overlying can be enhanced by texturing the disk
recording        the ferromagnetic thin film cobalt alloy mag- surface. The
unsputtered, hard surfaced, polished      netic coating. substrate is
provided with concentric, circular mi- 4    



7                 EP 0 330 356 B1                    8 6. A thin film
recording medium as claimed in          coating comprises the application
of a nickel- any preceding claim wherein the thin film co-      phosphorous
layer to the surface of the alu- balt alloy coating is
cobalt-platinum-chromium     minium substrate. including at least 70 atomic
percent cobalt. 5   PatentansprUche 7. A method of making a thin film
magnetic re- cording medium comprising                       1. Ein
magnetisches DUnnschicht-Aufzeichnungs- preparing a non-ferromagnetic
substrate (6, 7)     medium, das folgendes umfaft: to provide a
substantially smooth surface;         ein starres, nicht ferromagnetisches
Substrat sputter depositing a chromium layer (8) of 5 to  io  (6, 7); 20 nm
(50 to 200 angstroms) thickness on said      eine Chrom-Unterschicht (8);
und substrate surface at a rate of from 100 nm         eine
ferromagnetische  mit Kobalt legierte (1000 angstroms) to 400 nm (4000
angstroms)        Dannschicht-Magnetbeschichtung (9), die epi- per minute
and at a temperature in excess of       taxial aus der Chrom-Unterschicht
gezachtet 150 degrees Celsius; and without exposing the   is  wurde;
dadurch gekennzeichnet, daB: chromium layer to the atmosphere,
die Chrom-Unterschicht eine Dicke zwischen 5 sputter depositing a
ferromagnetic thin film       und 20 nm (50 und 200 Angstrom) aufweist,
coating of cobalt alloy (9) that is epitaxially    und die Ebene (1,0,0)
ihrer raumzentrierten grown from said chromium layer with the easy
kubischen Struktur parallel zur Aufzeichnungs- axis of magnetisation
parallel to said surface.    20  flAche liegt; und die
DUnnschicht-Kobaltlegierung an der Unter- 8  A method of making a thin film
magnetic re-         schicht mit ihrer Ebene (110) angelagert wird, cording
medium as claimed in claim 7, wherein      so daB die C-Achse der
hexagonalen dicht the step of sputter depositing a chromium lay-
gepackten atomaren Struktur der Kobaltlegie- er and the step of sputter
depositing a fer-  25   rung im wesentlichen parallel zur Aufzeich-
romagnetic thin film coating occur as consecu-     nungsflAche ausgerichtet
ist. tive steps in a single sputtering apparatus. 2. Ein
DOnnschicht-Aufzeichnungsmedium  nach 9. A method of making a thin film
magnetic re-         Anspruch 1, in dem das starre nicht ferroma- cording
medium as claimed in claim 8 further  30   gnetische Substrat eine
Aluminiumplatte (6) comprising the step of sputter depositing a        mit
einer Beschichtung aus einem relativ hArte- protective coating (10) over
said ferromagnetic    ren Material (7) umfa~t, mit einer Oberfilchen- thin
film coating within said single sputtering    gate, deren Rauhtiefe 4 nm
(40 Angstr6m) apparatus whereby said three sputter deposi-       nicht
Oberschreitet. tion steps occur within said apparatus without  35 removal
of the substrate from the atmosphere   3. Ein
DUnnschicht-Aufzeichnungsmedium  nach of the sputter processing chamber.
Anspruch 2, bei dam die hArtere Materialober- flache im wesentlichen
konzentrische kreisfdr- 10. A method of making a thin film magnetic re-
mige Rillen aufweist, deren Tiefe 10 nm (100 cording medium as claimed in
any of claims 7   40  Angstr6m) nicht Uberschreitet. to 9 wherein said step
of preparing a substrate comprises applying a harder material coating   4.
Ein DOnnschicht-Aufzeichnungsmedium  nach (7) to an aluminium substrate (6)
and polishing    Anspruch 2 oder Anspruch 3, bei dem das said harder
material coating to a surface finish   relativ hArtere Material
Nickel-Phosphor ist. with a maximum roughness of 4 nm (40 ang-  45 stroms)
RMS.                                   5. Ein
DOnnschicht-Aufzeichnungsmedium  nach einem der vorangehenden AnsprUche,
watches 11. A method of making a thin film magnetic re-        desweiteren
eine gesputterte Schutzbeschich- cording medium as claimed in claim 10
further      tung (10) Uber der ferromagnetischen mit Ko- comprising the
step of texturing the finished   so  bait leglerten
D~nnschicht-Magnetbeschich- surface of said harder material coating by im-
tung aufweist. parting substantially concentric grooves that are radially
spaced and which do not exceed    6. Ein DUnnschicht-Aufzeichnungsmedium
nach 10 nm (100 angstroms) in depth.                    einem der
vorangehenden AnsprUche, in dam 66      die mit Kobalt legierte
DUnnschichtbeschich- 12. A method of making a thin film magnetic re-
tung aus Kobalt-Platin-Chrom besteht und min- cording medium  as claimed in
claim  10,           destens 70 Atomprozent Kobalt entholt. wherein the
step of applying a hard material    9                 EP 0 330 366 B1
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;  :      *  ~~~~C   L  M   S* 7. Eine Methode zur Herstellung eines
magneti-       trischen Rillen, die einen radialen Abstand zu- schen
Dannschicht-Aufzeichnungsmediums,         einander aufweisen, und deren
Tiefe 10 nm die folgendes umfaBt:                             (100
Angstrom) nicht Uberschreitet. Vorbereiten eines nicht ferromagnetischen
Substrats (6, 7) zur Bildung einer im wesentli-   6   12. Eine Methode zur
Herstellung eines magneti- 'h..)  chen glatten Oberflache;
schen    D~nnschicht-Aufzeichnungsmediums Aufsputtern einer Chrom-Schicht
(8) von 5 bis      nach Anspruch 10, bei der der Schritt des 20 nm (50 bis
200 Angstrom) Dicke auf der         Auftragens einer Hartmaterialschicht
das Auf- genannten Substrat-Oberflache mit einer Ge-       tragen elner
Nickel-Phosphor-Schicht auf die schwindigkeit von 100 nm (1000 Angstr6m)
bis  10   Oberflache des Aluminium-Substrats umfalt. 400 nm (4000 Angstr8m)
pro Minute und einer Temperatur Ober 150 Grad Celsius und ohne
Revendlcatlons die Chrom-Schicht der Atmosphare auszuset- zen;
1. Support d'enregistrement A film mince com- Aufsputtern einer
ferromagnetischen, mit Ko-  15   prenant: bait legierten
Dannschicht-Beschichtung (9),         - un substrat non forro-magn~tique
rigide die epitaxial aus der genannten Chrom-Schicht          (B. 7);
gezUchtet wird, deren bevorzugto Magnetisie-         - une couche
sous-jacente (8) de chrome: rungsrchtung parallel zu der genannten Ober-
et flfche liegt.                             20         - une couche
magn~tique d'alliage de co- bait en film mince ferro-magndtique (9) 8. Eine
Methode zur Herstellung eines magneti-             obtenue par croissance
epitaxiale & partir schen    DUnnschicht-Aufzeichnungsmediums
d'une couche sous-jacente de chrome nach Anspruch 7, bei der das
Aufsputtern einer         caract6risee en ce que: Chrom-Schicht und das
Aufsputtern einer for-  26  la couche sous-jacente de chrome a une
romagnetischen DUnnschicht-Beschichtung als       dpaisseur comprise entre
6 et 20 nm (50 et aufeinanderfolgende Schritte in einer einzigen    200
angstroms) et dont le plan (1, 0, 0) de sa Sputtereinrichtung erfolgen.
structure cubique centr~e soit parallble & la surface d'enregistrement ; et
9. Eine Methode zur Herstellung eines magneti-  so    I'alliage de cobalt
en film mince est attache & schen    DOnnschicht-Aufzeichnungsmodiums
la couche sous-jacente solon son plan (110) de nach Anspruch 8, desweiteren
den Schritt des      sorte quo la structure atomique hexagonale
Aufsputterns elner Schutzbeschichtung (10)        trbs condensde d'alliage
de cobalt ait un axe C Uber  der  genannten  ferromagnetischen
pratiquement parallble & la surface d'enregis- DUnnschicht-Beschichtung
innerhalb der go-  35    trement. nannten einzelnen Sputtereinrichtung
umfas- send, wodurch die drei genannten Aufsputte-    2. Support
d'enregisterment & film mince solon la rungsschritte in der genannten
Einrichtung        revendication 1 dans lequel le substrat non ohne
Herausnahme des Substrats aus der At-        forro-magnetique rigide
comprend un disque mosphare der Sputterkammer stattfinden.   40
d'aluminium 6 recouvert d'une couche de ma- t~riau plus dur (7) dont la
surface lisse pr~sen- 10. Eine Methode zur Herstellung eines magneti-
to des asp~ritds no d~passant pas 4 mn (40 schen
D~nnschicht-Aufzeichnungsmediums         angstroms). nach einem der
Anspr~che 7 bis 9, be! der der genanntb Schritt der Vorbereitung eines Sub-
s   3. Support magn6tique A film mince solon la re- strats des Aufbringen
einer harteren Material-    vendication 2 dans loquel la surface de mat6-
schicht (7) auf ein Aluminium-Substrat (6) und     riau plus dur comporte
des rainures circulaires das Polieren der genannten harteren Material-
concentriques dont la profondeur ne d~passe schicht umfaft, bis eine
Oberfilchengato mit       pas 10 nm (100 angstroms). einer maximalen
Rauhtiefe von 4 nm (40 Ang-  Bo strom) RMS erreicht ist.
4. Support d'enregistrement magndtique solon la revendication 2 ou 3 dont
ledit matdriau plus 11. Eine Methode zur Herstellung eines magneti-
dur est constitue par du nickel phosphoreux. schen
Dannschicht-Aufzeichnungsmediums nach Anspruch 10, die desweitbren den
Schritt  65  5. Support d'enregistrement magndtique solon der Texturierung
der fertigen Oberfl~che der      l'une quelconque des revendications
prdcdden- genanntbn harteren Materialschicht umfaot,        tes comprenant
en outre une couche protectri- durch Ausstattung mit im wesentlichen
konzen-     ce pulvdrisde (10) recouvrant la couche ma- 6    
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gn6tique d'alliage de cobalt en film mince    11. Proc~d4 do fabrication
d'un support d'enregis- forro-magn6tique.
troment magn~tique & film mince solon la re- vendication 10 comprenant on
outre l'6tape de 6. Support d'enregistrement magnetique a film
realisation a la surface de ladite couche de mince solon 'une quelconque
des revendica-   6    matdriau plus dur, de rainures concentriques tions
pr~c~dentes dans loquel la couche d'al-     espacees les unes des autres et
dont la pro- liage de cobalt en film mince est constitude      fondeur no
ddpasse 10 nm (100 angstroms). par du cobalt platine et chrome comprenant
au moins 70 % d'atomes de cobalt.                12. Proced6 de fabrication
d'un support d'enregis- 10     trement magn~tique a film mince solon la re-
7. Proc~d4 de fabrication d'un support d'enregis-    vendication 10, dans
loquel l'6tape d'applica- trement magndtique a film mince comprenant:
tion d'une couche de matdriau dur comprend preparation d'un substrat non
ferro-magnetique    l'application d'une couche de nickel au phos- (6, 7)
permettant d'obtenir une surface prati-    phore  l la surface du substrat
d'aluminium. quement lisse;                            15 dep8t par
pulverisation d'une couche de chro- me (8) de 5 a 20 nm (50 a 200
angstroms) d'epaisseur, sur ladite surface du substrat & un taux de 100 nm
(1000 angstroms) a 400 nm (4000 angstroms) par minute et a une temp6-  20
rature d~passant 150 degr~s Celsius ; sans exposition de la couche de
chrome a l'atmos- phere, d~p8t par pulverisation d'une couche de film mince
ferro-magn6tique en alliage de cobalt  26 (9) obtenue par croissance
6pitaxiale a partir d'une couche de chrome et dont 'axe de facile
aimantation est parallble a ladite surface. a  Proced4 de fabrication d'un
support d'enregis-  30 trement magn6tique a film mince solon la re-
vendication 7, dans lequel l'Ntape de d6p8t par pulvdrisation d'une couche
de chrome et l'6ta- pe de d6p8t par pulverisation de la couche de film
mince ferro-magn~tique se produisent  35 cons6cutivement dans un m8me
dispositif de pulv6risation. 9. Proc~d4 de fabrication d'un support
d'enregis- trement magn6tique a film mince solon la re-  40 vendication 8
comprenant en outre l'6tape de ddp8t par pulv~risation d'une couche
protectri- ce (10) sur ladite couche de film mince ferro- magn~tique dans
ledit dispositif de pulv6risa- tion les trois etapes de ddp8t par
pulverisation   45 6tant realisdes dans un m~me dispositif sans enlevement
du substrat de l'atmosphbre de la chambre de pulverisation. 10. Prood4 de
fabrication d'un support d'enregis-  50 trement magn6tique a film mince
solon l'une des revendications 7 a 9 dans loquel ladite etape de
prdparation du substrat comprend l'application d'une couche de materiau
plus dur (7) sur un substrat d'aluminium (6) et le  56 polissage de ladite
surface de mat~rdau plus dur, pour obtenir une surface dont la rugosite no
d~passe pas 4 nm (40 angstroms). 7    


