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gated domains, for recording encoded data is not shown. This invention
relates to magneto-optic data      The present invention provides high
linear bit Storage devices, more particularly, to writing new  density,
substantial immunity to domain size vari- encoded data over old data in
devices of that kind.   5   ation and good erasability in a magneto-optic
data Presently, most magneto-optic data storage de-    storage system. In
addition, since data may be vices require one rotation of the disk to erase
old  directly overwritten, overall system speed is en- data before new data
can be written. This arrange-  hanced. ment is used because of the
difficulty to switch the  According to the present invention, data may
polarity of the magnetic field rapidly enough to  10  be directly
overwritten in a magneto-optic medium correspond to the new data stream to
facilitate   by locally heating a domain in the active layer of directly
overwriting old data.                    the medium with a short pulse of
laser light in the USP 3,676,867 teaches an arrangement and       presence
of a periodically alternating magnetic field interaction of a laser and
magnetic-field-producing  produced by a high frequency resonant coil. By
coil for magnetizing a thin film in an easy direction   15  selecting the
duration of the laser pulse to be a of magnetization normal to the
substrate on which  small fraction of the period of the alternating mag-
the thin film is deposited. The magnetic field, being  netic field and
controlling the timing of the pulse weaker than the coercive force of the
film, is used  with respect to the phase of the alternating mag- for
erasing and creating reversed domains in the   netic field, encodable
circular and variable-length [err]  at points which are simultaneously
heated by a   20  elongated magnetic domains can be written in the laser
beam.                                       medium. When the locally heated
domain cools, USP 4,340,914, USP 4,495,530 and USP          that domain in
the medium is magnetized in either 3,778,791 disclose methods in which the
magnetic  up or down direction normal to the plane of the field is
controlled or modulated by a signal repre-  substrate in which the medium
is deposited as senting data. USP 4,495,530 actually teaches away   25
determined by the phase of the alternating mag- from using a electromagnet
for producing a bi-polar  netic field. magnetic field because of perceived
high frequen-    In the present invention, pulse-width modula- cy
limitations of such an arrangement. Instead, two  tion (PWM) Is used to
encode data. Such modula- other systems configurations for processing
infor-  tion is produced by controlling the distance be- mation recorded on
a magneto-optic medium are  3o  tween the walls of magneto-optically
polarized do- described. In one configuration, described for ex-  mains
along a track in the medium. Such domains, ample in 'Erasable
Magneto-Optical Recording'     according to the present invention, may be
control- Philips Technical Review Vol. 42, No. 2, August   lably elongated
by overlapping circular domains 1985, pages 37-47, a pulsed laser is used
with a  produced by firing the laser synchronously with the steady-state DC
magnetic field. In the other, the   35  oscillating magnetic field. The
overlapped circular magnetic field is driven by the data signal which
domains form  continuous domains of variable- interacts with a continuous
wave laser. Finally, in  length. [err] 4,472,748 describes a system  in
which a        Fig. 1 is a schematic cross-sectional view of a nstant
erasing light beam and a modulated re-   magneto-optic recording system
according to the cording light beam are focused on adjacent tracks  40
principles of the present invention. and a reversible external magnetic
field is applied   Fig. 2 is a timing diagram showing the timing to the
recording medium. The polarity of the      of laser pulses with respect to
the phase of applied erased tracks alternates every other track. The
magnetic field for the system of Fig. 1. magnetic field is reversed by
switching the direct   Figs. 3A, 3B and 3C are schematic diagrams of
current supplied to the magnetic-field-generating   45  resonant circuits
for producing a magnetic field for coil at each revolution of the disk.
the system of Fig. 1. USP 4,466,004 discloses a technique whereby
Fig. 4 is a timing diagram showing the forma- a continuous laser heating
source Interacts with a  tion of encodable variable-length magnetic domains
data modulated magnetic field. Data is recorded in  for the system of Fig.
1. the magneto-optic medium when the polarity of the   50  Fig. 5 is a
timing diagram showing the encod- applied magnetic field corresponds to the
polarity  ing of data for the system of Fig. 1. of the code for the desired
data.                     Fig. 6 is a track diagram showing the immunity
The forming of circular domains with a laser   to spot-size variation for
the system of Fig. 1. beam in magnetically coercive materials is known
Referring to Fig. 1, a magneto-optic recording from, for example USP
3,786,452, 3,836,895,  55  system according to the principles of the
present 3,787,825 and 3,836,897; however, use of patterns  invention,
comprises recording medium 10 having of such domains, including overlapping
of succes-  active layer 12, a source of laser light 13, under the sive
circular domains to form variable-length elon-  control of laser controller
19, for producing pulsed 2    
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focussed on active layer 12 by    Fig. 4 illustrates a method of encoding
data lens 18, and a source of alternating magnetic field  which is
compatible with the high frequency mag- 14 for producing an alternating
magnetic field at    netic field direct-overwrite system  of the present
megahertz frequencies in the vicinity of the area in  invention. The
distance between magnetic domain active layer 12 at which laser beam 16 is
focussed.   5   walls formed in active layer 12 is used to encode Laser
beam 16 is used to locally heat a domain in    the data which is a form of
PWM encoding. Con- active layer 12 in the presence of alternating mag-
tinuous elongated domains are formed in active netic field 20 to form a
magnetized domain of     layer 12 by activating laser source 13 several
either up or down direction normal to the plane of  times, once per period
during corresponding medium  10. Detector 15, which includes well-  10
phases of the alternating magnetic field. Each laser known optics and
electronic circuitry for detecting  pulse forms a circular domain. For a
high enough laser light reflected back from layer 12, produces a  laser
pulse rate and low enough disk velocity, readback signal therefrom which
represents record-  successively formed circular magnetic domains of ed
data.                                          the same magnetization
direction may be disposed As shown in Fig. 2, the laser beam is applied
15  in overlapping relationship to form continuous elon- to active layer 12
in short pulses the duration of  gated domains of variable-length. which
being a small fraction of the period of al-     Referring now to Fig. 4, if
the frequency of ternating magnetic field 20. When the medium      magnetic
field 20 is [err] and the radius of a single cools after the laser pulse
terminates, the medium  domain formed in active layer 12 is r, successively
is magnetized in the direction of applied magnetic  20  formed circular
domains will overlap if d is less field at the time the laser pulse was
applied. For  than 2r, where d is the maximum distance between example, if
laser pulse 16 were applied to active  successive circular domains. layer
12 during time [err], the polarity of the mag-    For good erasability and
low signal noise, a netized domain in the active layer is in the down  high
percentage of overlap of one domain over direction with respect to the
plane of active layer  25  another is desirable. Even so, the edges of the
12. Similarly, if laser beam 16 were applied to   resulting elongated
domain are not straight, tending active layer 12 during time [err], the
magnetization  to be "scalloped". The fraction of unwritten area, u, at the
domain would be in the up direction with   compared to an idealized domain
with straight respect to the plane of active layer 12.         edges may be
approximated by Magnetic field 20 may be produced any num-  30 ber of ways.
According to the present invention,  [err] however, to achieve megahertz
frequencies, a reso- nant coil circuit is used. Three embodiments of
If d = r, then u is 6.0%, which is a measure of resonant coil circuits are
shown in Figs. 3A-3C. In  overlap imperfection. Imperfect overlap and
result- Fig. 3A, a parallel resonant circuit provides a high   35  ing
unwritten area may cause high frequency noise input impedance which can be
matched to a 50      to be present in the detected signal. However, ohm
driver by a step-up transformer. In Fig. 3B, a  noise can be negligible if
the value of 1/d is near series resonant circuit, having low input
impedance  the spatial frequency cutoff of the optical detection can be
matched to driver impedance using a step-  system or if the domain width is
substantially larger down transformer. In Fig. 3C, a parallel resonant  40
than the optical beam size. In addition, the mag- circuit with a tapped
coil provides impedance     netic properties of the medium may act to
smooth matching and required resonant magnetic fields.   out the submicron
domain width variations leading Component values are determined by the
desired    to further reduction in noise. The overlap imperfec- operating
frequency of magnetic source 14.        tion can also be reduced by making
d smaller. For Employing the circuit of Fig. 3C, an alternating   45
example, if d = 0.5r, the u is reduced to 1.6%. magnetic field of 200 gauss
peak-to-peak can be      The requirement for good domain overlap sets
produced by a coil wound on a rod-like ferrite core.  a limitation on disk
velocity. If d=r is the desired When driven at approximately 25 watts of
input    overlap parameter, then disk velocity is given by power, the
circuit, which had a Q of approximately 30 and an input impedance of 50
ohms, resonated   50  v = rfB. at a frequency of 2.3 megahertz. With such a
circuit acting as magnetic source 14 disposed ap-    In converting user
data to encoded data, pulse proximately one millimeter away from active
layer  crowding and clock synchronization must be con- 12, encodable
magnetic domains are produced in    sidered. In magnetic recording, these
consider- active layer 12 with 40 nanosecond duration pulses  55  ations
are characterized by the concept of (d,k) from laser light source 13. Laser
light source 13  parameters in run length limited (RLL) codes. The may be
any commonly available laser, such as a    same parameters are applicable
to the magneto- gallium arsenide diode laser.                     optic
direct overwrite recording system  of the 3    



5                 EP 0 243 656 B1                   6 present invention if
further constrained by requiring  Claims that the number of consecutive
zeroes in (d,k) codes be even.                                    1.
Apparatus for direct overwriting of encoded Referring to Fig. 5, laser
source 13 under the    data along a track in a magneto-optic record-
control of laser controller 19 may be activated   5   ing medium, said
apparatus comprising means twice during the period of the magnetic field.
Thus,  (14) for producing a high frequency magnetic the frequency of clock
pulses is [err]. Up-oriented     field having periodically alternating
magnetic domains may be formed by activating a laser on        polarity
near the track; and pulsed heating odd clock pulses, and down- oriented
domains may      means (13,19) coupled to the magnetic field be formed on
even clock pulses. Therefore, down-  10  producing means, for selectively
applying heat to-up transitions may be formed only at odd clock     to said
medium to form successively overlap- pulses. Similarly, up-to-down
transitions may be      ping magnetically polarised domains repre- formed
only at even odd clock pulses.                 senting encoded data along
the track, heat Since a change in magnetic orientation at do-     being
selectively applied at such times when main walls within a clock period
represents a bi-  15  the instantaneous polarity of the magnetic field nary
1 while no such change during a clock period     at said domains
corresponds to the polarity of represents a zero, an already "up" oriented
domain   the code for the data to be recorded thereat. must be changed to a
"down" oriented domain to produce a binary 1 (and conversely). Thus, as
2. Apparatus as in claim 1, wherein the magnetic shown in Fig. 5.,
transitions are necessarily sepa-  20  polarity of the magnetic field
alternates at fre- rated by an even number of clock pulses, and
quency [err] and the pulsed heating means may binary 1's in (d, k)
constrained RLL codes ap-        be activated at a frequency of
approximately plicable to the present invention are separated by    [err]
an even number of zeroes. The size of a basic circular domain found in  25
3. Apparatus as in claim 2, wherein the pulsed magneto-optic media can vary
as a result of many      heating means may be activated at least once
factors including laser power, media sensitivity,     during each period of
the alternating magnetic ambient temperature, magnetic field strength, fo-
field. cussing error and contamination on the substrate and in the optical
subsystem. Referring now to  30  4. Apparatus as in claim 2, wherein: each
of said track (a) of Fig. 6, in traditional pulse width modula-
successively overlapping domains is substan- tion encoding, the domains are
formed using a         tially circular; and the relative velocity, v, of
the single orientation of magnetic field. If the diameter  track with
respect to the magnetic field produc- of the basic circular domain
increases for some       ing means and the pulsed heating means is reason,
then the length of the encoded domain  35     given by the relation [err],
where r is the undesirably elongates along the recording track. If  radius
of one of said overlapping domains. the length change is large enough in a
high density storage device, detection errors will arise during  5.
Apparatus as in claim 4, wherein the maximum data decoding.
distance between successive domains is less In the present invention, the
distance between   40  than 2r. domain transitions along the recording
track is sub- stantially unaffected by a change in the diameter of  6.
Apparatus as in claim 5, wherein the distance the basic circular domains
comprising the elon-       between successive domains is approximately
gated domains as shown at track (b) of Fig. 6. If     equal to r. the
diameter of the basic circular domains  45 changes, the overlapping
relationship of adjacent  7. Apparatus as in claim 6, wherein the distance
up-and down-oriented domains formed in active         between successive
domains is approximately layer 12 according to this invention tends to
cancel  equal to 0.5r. elongation of such domains along the recording
track. See, for example, that [err] does not equal. [err]    50  8
Apparatus as in claim 1, wherein: the magnetic in track (a) domains, but
[err] substantially equals [err]  field producing means includes a resonant
coil; in track (b). Thus, the distance between transitions  and the pulsed
heating means includes a se- will be insensitive to variations in the size
of the  lectively controllable source of laser light. basic circular
domains. 55  9. Apparatus as in claim 1, wherein said succes- sively
overlapping domains form a series of selectively variable-length,
substantially con- tinuous, elongated magnetically polarized do- 4    
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1111111111111111111 *C  L  M  S present invention if further constrained by
requiring  Claims that the number of consecutive zeroes in (d,k) codes be
even.                                    1. Apparatus for direct
overwriting of encoded Referring to Fig. 5, laser source 13 under the
data along a track in a magneto-optic record- control of laser controller
19 may be activated   5   ing medium, said apparatus comprising means twice
during the period of the magnetic field. Thus,  (14) for producing a high
frequency magnetic the frequency of clock pulses is[err]. Up-oriented
field having periodically alternating magnetic domains may be formed by
activating a laser on        polarity near the track; and pulsed heating
odd clock pulses, and down- oriented domains may      means (13,19) coupled
to the magnetic field be formed on even clock pulses. Therefore, down-  10
producing means, for selectively applying heat to-up transitions may be
formed only at odd clock     to said medium to form successively overlap-
pulses. Similarly, up-to-down transitions may be      ping magnetically
polarised domains repre- formed only at even odd clock pulses.
senting encoded data along the track, heat Since a change in magnetic
orientation at do-      being selectively applied at such times when main
walls within a clock period represents a bi-  15  the instantaneous
polarity of the magnetic field nary 1 while no such change during a clock
period     at said domains corresponds to the polarity of represents a
zero, an already "up" oriented domain    the code for the data to be
recorded thereat. must be changed to a "down" oriented domain to produce a
binary 1 (and conversely). Thus, as    2. Apparatus as in claim 1, wherein
the magnetic shnown in Fig. 5., transitions are necessarily sepa-  20
polarity of the magnetic field alternates at fre- rated by an even number
of clock pulses, and          quency [err] and the pulsed heating means may
binary 1's in (d, k) constrained RLL codes ap-       be activated at a
frequency of approximately plicable to the present invention are separated
by    [err] an even number of zeroes. The size of a basic circular domain
found in  25  3. Apparatus as in claim 2, wherein the pulsed magneto-optic
media can vary as a result of many      heating means may be activated at
least once factors including laser power, media sensitivity,     during
each period of the alternating magnetic ambient temperature, magnetic field
strength, fo-     field. cussing error and contamination on the substrate
and in the optical subsystem. Referring now to  30  4. Apparatus as in
claim 2, wherein: each of said track (a) of Fig. 6, in traditional pulse
width modula-  successively overlapping domains is substan- tion encoding,
the domains are formed using a         tially circular; and the relative
velocity, v, of the single orientation of magnetic field. If the diameter
track with respect to the magnetic field produc- of the basic circular
domain increases for some       ing means and the pulsed heating means is
reason, then the length of the encoded domain  35     given by the relation
[err], where r is the undesirably elongates along the recording track. If
radius of one of said overlapping domains. the length change is large
enough in a high density storage device, detection errors will arise during
5. Apparatus as in claim 4, wherein the maximum data decoding.
distance between successive domains is less In the present invention, the
distance between  4o  than 2r. domain transitions along the recording track
is sub- stantially unaffected by a change in the diameter of  6. Apparatus
as in claim 5, wherein the distance the basic circular domains comprising
the elon-       between successive domains is approximately gated domains
as shown at track (b) of Fig. 6. If     equal to r. the diameter of the
basic circular domains   45 changes, the overlapping relationship of
adjacent  7. Apparatus as in claim 6, wherein the distance up-and
down-oriented domains formed in active         between successive domains
is approximately layer 12 according to this invention tends to cancel
equal to 0.5r. elongation of such domains along the recording track. See,
for example, that [err] does not equal [err]  50  8. Apparatus as in claim
1, wherein: the magnetic in track (a) domains, but [err] substantially
equals [err]  field producing means includes a resonant coil; in track (b).
Thus, the distance between transitions  and the pulsed heating means
includes a se- will be insensitive to variations in the size of the
lectively controllable source of laser light. basic circular domains. 55
9. Apparatus as in claim 1, wherein said succes- sively overlapping domains
form a series of selectively variable-length, substantially con- tinuous,
elongated magnetically polarized do- 4   
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S mains for encoding data in pulse width modu-      tance apart of less
than 2r. lation codes. 18. A method as in claim 17, wherein the step of 10.
Apparatus as in claim 9, wherein the encoded      forming successive
domains includes the step data represented by said elongated domains is   5
of forming successive domains having a dis- substantially unaffected by
variation in the size  tance apart of approximately r. of said successively
overlapping domains. 19. A method as in claim 18, wherein the step of 11.
Apparatus as in claim 10, wherein each of said   forming successive domains
includes the step successively overlapping domains is substan-  10  of
forming successive domains having a dis- tially circular; and the length of
said elongated  tance apart of approximately 0.5r. magnetically polarized
domains along the track is substantially unaffected by variation in the
20. A method as in claim 13 further including the diameter of each of said
successively overlap-    step of forming a series of selectably variable-
ping substantially circular domains.      15      length  substantially
continuous, elongated, magnetically polarized domains for encoding 12.
Apparatus as in claim 9, wherein the pulse        data in pulse width
modulation codes. width modulation code is run length limited; and the
number of consecutive zeroes in said   21. A method as in claim 20 further
including the code is even.                             20      step of
encoding data represented by said elongated domains which is substantially
un- 13. A method for direct overwriting of encoded        affected by
variation in the size of said succes- data along a track in a magneto-optic
record-     sively overlapping domains. ing medium, said method comprising
the steps of providing a high frequency magnetic field  25  22. a method as
in claim 21 further including the having periodically alternating magnetic
polar-   steps of: forming successively overlapping, ity near the track;
and selectively applying heat  substantially circular domains; forming
elon- to said medium to form successively overlap-      gated magnetically
polarized domains, the ping magnetically polarized domains repre-
length of which along the track being substan- senting encoded data along
the track, heat  3o    tially unaffected by variation in the diameter of
being selectively applied at such times when      each of said successively
overlapping, sub- the instantaneous polarity of the magnetic field
stantlally circular domains. at said domains corresponds to the polarity of
the code for the data to be recorded thereat.  23. A method as in claim 20
further including the 35      steps of: encoding data in pulse width
modula- 14. A method as in claim 13, wherein the step of     tion code
which is run length limited; and fur- providing a magnetic field includes
the step of   ther constraining said code so that the number alternating
the polarity of the magnetic field at  of consecutive zeroes in said code
is even. frequency [err] and the step of selectively heat- ing includes the
step of selectively heating   40  PatentansprUche domains at a frequency of
approximately [err]. 1. Vorrichtung zum direkten Oberschreiben co- 15. A
method as in claim 14, wherein the step of      dierter Daten lungs einer
Spur sines magneto- selectively heating includes the step of selec-
optischen Aufzeichnungsmediums, wobel die tively heating domains at least
once during   45  Vorrichtung sin Mittel (14) zur Erzeugung eines each
period of the alternating magnetic field.    hochfrequenten Magnetfeldes
mit sich perio- disch andemder magnetischer Polaritat nahe 16. A method as
in claim 14 further including the     der Spur besitzt, sowie ein
gepulstes, mit dem steps of: forming successively overlapping,       das
Magnetfeld erzeugenden Mittel gekoppel- substantially circular domains; and
moving the   5o  tes Heizmittel (13, 19) zum selektiven Aufbrin- track with
respect to the first and second        gen von Wdrme auf das Medium, urn
aufeinan- means at a relative velocity, v, given approxi-   derfolgend
Uberlappende, magnetisch polari- mately by the relation [err], where r is
the    sierte Domrnen zu bilden, welche lRngs der radius of one of said
domains.                    Spur codierte Daten darstellen, wobel die War-
55      me selektiv zu solchen Zeiten aufgebracht 17. A method as in claim
16, wherein the step of     wird, zu denen die augenblickliche Polaritdt
forming successive domains includes the step      des Magneffeldes an
diesen Domlnen der Po- of forming successive domains having a dis-
laritAt des Codes fUr die darauf aufzuzeichnen- 5   
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sierten Dom~nen entlang der Spur durch eine Anderung des Durchmessers jeder
der aufein- . Vorrichtung nach Anspruch 1, bei welchem
anderfolgend Uberlappenden, im wesentlichen sich die magnetische Polaritit
des Magnetfel-      kreisformigen Domanen im wesentlichen nicht des mit der
Frequenz fB Indert und das ge-   5     beeinflult wird. pulste Heizmittel
mit einer Frequenz von etwa 2fB aktiviert werden kann.
12. Vorrichtung nach Anspruch 9, bei welchen der Pulsbreitenmodulationscode
lauflangenbe- 3. Vorrichtung nach Anspruch 2, be! welcher das       grenzt
ist und die Anzahl aufeinanderfolgender gepulste Heizmittel zumindest
einmal wihrend   10  Nullen in diesem Code gerade ist. jeder Periode des
Magnetwechselfeldes akti- viert werden kann.
13. Verfahren zum direkten Oberschreiben codier- ter Daten langs einer Spur
elnes magnetoopti- 4. Vorrichtung nach Anspruch 2, be! weicher jede
schen Aufzeichnungsmediums, wobei das Ver- der einander aufeinanderfolgend
Uberlappen-  is   fahren folgende Schritte aufweist: Liefern eines den
Dominen im wesentlichen kreisformig 1st        hochfrequenten Magnetfeldes
mit sich perio- und die Relativgeschwindigkeit v der Spur be-      disch
Andernder magnetischer Polaritit nahe zUglich des das Magnetfeld
erzeugenden Mit-        der Spur und selektives Aufbringen von War- tels
und des gepulsten Heizmittels durch die       me auf das Medium, um
aufeinanderfolgend Beziehung v I rfB gegeben ist, wobel r der  2o
Uberlappende magnetisch polarisierte Doma- Radius einer der Uberlappenden
Domrinen ist.       nen zu bilden, welche langs der Spur codierter Daten
darstellen, wobel die Wirme selektiv zu 5. Vorrichtung nach Anspruch 4, be!
welcher der       solchen Zsiten aufgebracht wird, zu denen die maximale
Abstand zwischen aufeinanderfol-          augenblickliche Polaritdt des
Magnetfeldes an genden Dominen klelner als 2r let.        25       diesen
Domdnen der Polaritt des Codes ftr die darauf aufzuzelchnenden Dateq
entspricht. 6. Vorrichtung nach Anspruch 5, bei weicher der Abstand
zwischen aufeinanderfolgenden Do-      14. Verfahren nach Anspruch 13, be!
welchem der minen etwa gleich r ist.                       ,  Schritt des
Lieferns eines Magneffeldes den 30      SchriHt beinhaltet, daB die
PolaritIt des Ma- 7. Vorrichtung nach Anspruch 6, bei weicher der
gnetfeldes mit der Frequenz fe geindert wird, Abstand zwischen
aufeinanderfolgenden Do-          und der Schritt des selektiven Erwirmens
den manen etwa gleich 0,5 r ist.                       Schritt beinhaltet,
daB die Domanen mit elner Frequenz von etwa 2 fB selektiv erwirmt wer- 8.
Vorrichtung nach Anspruch 1, bei welcher das   36  den. das Magnetfeld
erzeugende Mittel eine Reso- nanzspule besitzt und das gepulste Heizmittel
1& Verfahren nach Anspruch 14, bei welchem der eine selektiv steuerbare
Laserlichtquelle be-      Schritt des selektiven Erwirmens den Schritt W&
sitzt.                                              beinhaltet, daB die
Dominen zumindest einmal 40      wahrend jeder Periode des
Wechselmagnetfel- 9. Vorrichtung nach Anspruch 1, bei welcher die       des
selektiv erwarmt werden. aufeinanderfolgenden  Dominen elne Reihe von im
wesentlichen kontinulerlichen, langli-  16. Verfahren nach Anspruch 14,
welches welters chen, magnetisch polarisierbaren Dominen mit       die
folgenden Schritte beinhaltet: Bilden auf- selektiv variabler Lange zum
Codieren von Da-  45  einanderfolgend Uberlappender, im wesentli- ten in
Pulsbreitenmodulation-Codesbilden.          chen kreisformiger Dominen und
Bewegen der Spur bezUglich des ersten und des zwelten 10. Vorrichtung nach
Anspruch 9, bei welcher die      Mittels mit elner Geschwindigkeit v, die
etwa durch die lInglichen Dominen dargestellten,        durch die Beziehung
v  rf8 gegeben ist, wobei codierten Daten durch eine Anderung der Gro-  6o
r der Radius einer der Domanen ist. Be der aufeinanderfolgend Uberlappenden
Do- minen im wesentlichen nicht beeinfluBt wer-    i7. Verfahren nach
Anspruch 16, bei welchem der den.
Schritt des Bildens aufeinanderfolgender Do- minen den Schritt des Bildens
aufeinanderfol- tt. Iorrichtung nach Anspruch 10, bei welcher  55
gender Dominen mit einem gegenseitigen Ab- jede der aufeinanderfolgend
Uberlappenden          stand von weniger als 2r beinhaltet. Domanen im
wesentlichen kreisfOrmig ist und die LAnge der lInglichen magnetisch
polari- 6   
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I S1111 18. Verfahren nach Anspruch 17, bei welchem der      chevauchement
repr~sentant des donn6es co- Schritt des Bildens aufeinanderfolgender Do-
ddes le long de la piste, la chaleur 6tant s~lec- m~nen den Schritt des
Bildens aufeinanderfol-    tivement appliqu~e & des instants tels que la
gender Dominen mit einem gegenseitigen Ab-       polarit6 instantan~e du
champ. magn~tique & stand von etwa r beinhaltet.              5
Iendroit desdits domaines correspond A la po- larite du code pour les
donnoes a enregistrer a 19 Verfahren nach Anspruch 18, be! welcheom der  .
ces endroits. Schrift des Bildens aufeinanderfolgender Do- m~nen den
Schritt des Bildens aufeinanderfol-  2. Appareil suivant la revendication
1, dans lequel gender Dominen mit einem gegenseitigen Ab-  10   la polaritd
magn6tique du champ magn6tique stand von etwa 0,5 r beinhaltet.
alteme & une frequence f% et les moyens de chauffage pulse peuvent Otre
activ~s & une 20. Verfahren nach Anspruch 13, welches welters
fr6quence de 2fB environ. den Schritt aufweist, daB eine Relhe von im
wesentlichen kontinuierlichen, langlichen, ma-  15  3. Appareil suivant la
revendication 2, dans loquel gnetisch polarisierten Domrnnen mit selektiv
les moyens de chauffage pulse peuvent etre varlabler Ldnge zum Codleren von
Daten In        actives au molns une fols pendant chaque
Pulsbreltenmodulations-Codes gebildet wird.       pdriode du champ
magndtique alternatif. w 21. Verfahren nach Anspruch 20, welches welters
2o  4. Appareil sulvant la revendication 2, dans loquel den Schritt
aufweist, daB durch die linglichen    chacun desdits domalnes
successivement en Dom~nen dargestellte Daten codiert werden,
chevauchement est sensiblement circulaire, et die durch eine Anderung der
Gr6oe der aufeln-    la vitesse relative, v, de la piste par rapport
anderfolgend Uberlappenden Domanen im we-         aux moyens de production
de champ magn~ti- sentlichen nicht beeinfluBt werden.      25       que et
aux moyens de chauffage pulsd est donn~e par la relation v S rfB ou r est
le rayon 22. Verfahren nach Anspruch 21, welches welters      d'un desdits
domaines en chevauchement. die folgenden Schritte aufweist: Bilden aufein-
anderfolgend Uberlappender, im wesentlichen   5. Apparell suivant la
revendication 4, dans loquel kreisformiger Dom~nen und Bilden lgnglicher,
0 ? Ia distance maximale entre des domalnes suc- magnetisch polarislerter
Dominen, deren LAn-      cessifs est inferieure & 2r. ge entlang der Spur
durch eine Anderung des Durchmessers jeder der aufeinanderfolgend     6.
Appareil suivant la revendication 5, dans loquel Oberlappenden, im
wesentlichen kreisformigen     la distance entre des domalnes successifs
est Domanen im  wesentlichen nicht beeinfluBt  35     approximativement
6gale a r. wird. 7. Appareil suivant la revendication 6, dans loquel 23
Verfahren nach Anspruch 20, welches wetters       la distance entre des
domalnes successifs est \@.j   die Schritte aufweist: Codieren von Daten in
approximativement: gale a 0.5 r. einem  Pulsbreitenmodulationscode mit
Lauf-  40 langenbegrenzung und wetters Beschranken      8. Apparell sulvant
la revendication 1, dans lequel des Codes so, daB die Anzahl
aufeinanderfol-     les moyons de production de champ magn~ti- gender
Nullen in dem Code gerade ist.             que comprennent un enroulement
rdsonnant et les moyens de chauffage puls6 comprennent Revendlcations
4s      une source h commande selective de lumire laser. 1. Apparell pour
la sur6criture directe de donn6es codeos le long d'une piste d'un support
d'en-  9. Appareil suivant la revendication 1, dans lequel registrement
magneto-optique. ledit appareil     lesdits domaines successivement en
chevau- comprenant des moyens (14) de production   5o     chement forment
une sdrie de domaines ma- d'un champ magn~tique de haute fr~quence
gn6tiquement polarisds, allong~s, sensiblement ayant une polarite
magnetique qui alterne p6-    continus et de longueur selectivement varia-
riodlquement prbs de la piste, et des moyens      blepour le codage des
donn~es en codes a de chauffage pulsd  (13,19) couples aux
modulation de largeur d'impulsion. moyens de production de champ
magnetique,  58 pour appliquer s~lectivement de la chaleur au  10. Apparell
suivant la revendication 9, dans loquel dit support afin d'engendrer des
domalnes ma-    les donnees cod~es repr~sentdes par lesdits gnetiquement
polarisds et successivement en      domaines allongds sont sensiblement non
af- 7    



13                EP 0 243 656 B1                   14
111111111111111111111111111111 fectees par la variation de la dimension
desdits  17. Methode suivant la revendication 16, dans la- domaines
successivement en chevauchement.         quelle l'6tape de formation de
domaines suc- cessifs comprend NIetape de formation de do- Appareil suivant
la revendication 10, dans le-   maines successifs mutuellement. spares par
quel chacun desdits domaines successivement   5   une distance inf6rieure a
2r. en chevauchement est sensiblement circulaire, et la longueur des dits
domaines magnetique-  18. Methode suivant la revendication 17, dans la-
ment polarises allong~s le long de la pisteest    quelle l'etape de
formation de domaines suc- sensiblement non affectde par une variation du
cessifs comprend l'6tape de formation de do- diametre de chacun desdits
domaines sensi-  l0    maines successifs separes les uns des autres blement
circulaires successivement en chevau-     d'une distance r environ.
chement. 19. M6thode suivant la revendication 18, dans la- 12. Appareil
suivant la revendication 9, dans iequel  quelle l'etape de formation de
domaines suc- le code a modulation de largeur d'impulsion   15  cessifs
comprend l'6tape de formation de do- comporte une limitation de longueur de
s6rie      maines successifs espac~s les uns des autres et le nombre de
zeros consecutifs dans ledit      d'une distance de 0,5 r environ. code est
pair. 20. Methode suivant la revendication 13, compre- N,43. Methode pour
la surecriture directe de don-  20  nant en outre l'ktape de formation
d'une serie n6es codees le long d'une piste d'un support      de domaines
magnetiquement polarises, allon- d'enregistrement magn6to-optique, ladite
me-      ges, sensiblement continus et de longueur s6- thode comprenant les
6tapes de production         lectivement variable, pour coder les donndes
d'un champ magnetique de haute frequence          en codes a modulation de
largeur d'impulslon. ayant une polarite magn~tique qui alterne pe-  25
riodiquement pres de la piste, et d'application  21. Methode suivant la
revendication 20, compre- s~lective de chaleur audit support pour engen-
nant en outre l'6tape de codage des donnees drer des domalnes
magndtiquement polarises       represent~es par lesdits domalnes allonges,
et successivement en chevauchement qui re-        qui sont sensiblement non
affectees par une prdsentent les donnees le long de la piste, la  30
variation de la dimension des dits domalnes chaleur etant s6lectivement
appliquee a des       successivement en chevauchement. instants od la
polarite instantanee du champ magnetique a l'endroit des dits domaines cor-
22. Methode suivant la revendication 21, compre- respond a la polarit4 du
code pour les don-       nant en outre les etapes de formation de do- nees
a enregistrer a ces endrolts.       35       maines sensiblement
circulaires successive- ment en chevauchement, et de formation de 14.
M6thode suivant la revendication 13, dans la-    domaines magn6tiquement
polarises allonges quelle l'etape de production d'un champ ma-       dont
la longueur le long de la piste est sensi- v   gnetique comprend l'etape
d'altemance de la        blement non affectee par une variation du dia-
polarite du champ magnetique a une frequen-  40   metre de chacun desdits
domaines sensible- ce fB, et l'6tape de chauffage selectif corn-     ment
circulaires successivement en chevau- prend l'6tape de chauffage selectif
des domai-    chement. nes h une frequence de 2fB environ. 23. M6thode
suivant la revendication 20, compre- 15. Methode suivant la revendication
14, dans la-  46  nant en outre les Mtapes de codage des don- quelle
l'6tape de chauffage sdlectif comprend     n6es dans un code a modulation
de largeur l'etape de chauffage s~lectif des domaines au     d'impulsion
qui est llmite en longueur de sedrie, moins une fois pendant chaque periode
du          et en outre de contrainte dudit code de sorte champ magn6tique
altematif.                       que le nombre de zeros consecutifs dans
ledit so      code soit pair. 16. M6thode suivant la revendication 14,
compre- nant en outre les 6tapes de: formation de domaines sensiblement
circulaires successive- ment en chevauchement, et deplacement de la piste
par rapport aux premiers et deuxiemes  65 moyens a une vitesse relative, v,
donnee ap- proximativement par la relation v S rfe oO r est le rayon d'un
desdits domaines. 8    


