
EP 0 312 143 B1 Description The invention relates to a magneto-optical
recording apparatus for recording an information signal on a
magneto-optical record carrier, which recording apparatus comprises a field
coil for generating a magnetic 5 field in the record carrier, an energizing
circuit for energizing the field coil, and a control circuit for
controlling the energizing circuit depending on the information signal in
order to modulate the generated magnetic field in conformity with the
information signal. The invention further relates to an energizing circuit
for use in such a magneto-optical recording apparatus. 10     For recording
in magneto-optical materials it was customary until now to magnetise the
magneto-optical material in a specific direction prior to recording and
subsequently during recording to expose the material to a magnetic field
whose direction is opposite to the direction of the previously applied
magnetization and at the same time to heat the material locally by means of
an intensity-modulated laser beam to a temperature near the Curie point, to
produce a pattern of magnetic domains corresponding to the 15 modulation
pattern and having a direction of magnetization which differs from the
surrounding area. This method has the drawback that the previously recorded
part must be erased before a new recording can be made. A recording
technique which mitigates this drawback is already known from Philips
Technical Review, Vol. 42, no. 2, August 1985, page 41. In this recording
technique the magnetic field is modulated instead of 20   the laser beam.
However, this recording technique using magnetic-field modulation is not
utilised in practice because no satisfactory solution has been found for
the circuit for energizing the field coil. The problem then encountered is
that as a result of the strong magnetic field (approximately 200-300
oersted) the energy stored in the magnetic field is so high that the
magnetic field can only be reversed rapidly enough by applying a large
voltage difference across the magnetic coil, which in principle can be
realised by means of 25 voltage sources having a high output voltage
(approximately 100 V). The field coil can then be energized via a series
resistor to limit the steady-state current. In conventional magneto-optical
recording apparatuses, in which the remainder of the electronic circuitry
operates with a supply voltage of 5-15 V, magnetic-field modulation
therefore means that an additional 100-V voltage source has to be used,
which makes magneto- optical recording with a modulated magnetic field
impracticable, the use of the series resistor has the 30 disadvantage that
a substantial amount of heat (approximately 10 W) is dissipated in the
series resistor. Further IBM Technical Disclosure Bulletin Vol. 11, No. 10,
March 1969 page 1365 discloses a circuit for effecting rapid current
reversals in an inductive load. The circuit comprises a series arrangement
of a first transistor, a first diode, a second diode and a second
transistor which are connected between the terminals of a dual power
supply. The inductive load is included in a parallel resonant circuit which
is connected 35 between the node between the first and second diode and a
terminal with earth potential. It is the object of the invention to provide
a magneto-optical recording apparatus which requires a substantially lower
supply voltage and which can be delivered by a single power supply and
which apparatus has an energizing circuit with minimal dissipation.
According to the invention this object is achieved by means of an apparatus
as defined in the opening 40 paragraph and which is characterized in that
the field coil is arranged in a parallel resonant circuit, in that the
energizing circuit comprises switches controlled by the control circuit for
alternately closing a first and a second current path in order to energize
the field coil via said current paths alternately with a positive and a
negative current, and current-inhibiting means constructed to inhibit after
interruption of one of the current paths, the current supply to the field
coil via the other current path for a lime interval corresponding to 45
substantially half the resonant period of the resonant circuit, a high pass
filter being arranged in a common part of the current paths, a first one of
said current paths being adapted to connect, when closed, said common part
to a d.c. source, so as to connect said parallel resonant circuit to the DC
via the high pass filter, and a second one of said current paths is adapted
to short-circuit, when closed, said common part, so as to short-circuit
said parallel circuit via the high pass filter. so     Since the field coil
is arranged in the resonant circuit an oscillation will arise in the
resonant circuit after blocking of a current path so that the current
through the field coil will be sinusoidal. The current direction is then
reversed. After half a resonant period the current reaches an extreme
value, whose absolute value is substantially equal to the absolute value at
the instant of uncoupling of the terminal but whose sign is opposite to the
sign at the uncoupling instant. By energizing the field coil via the other
current path at the 55 instant at which the extreme value is reached the
current can be maintained at said extreme value. Since for maintaining this
current it is merely required to compensate for the voltage drop across the
resistance of the field coil, the voltage across this coil need only be a
few volts, enabling a low-voltage source already 



needed for the other electronic circuitry to be employed for the power
supply of the magnetic-field 2    EP0312143 B1 modulator. Further this
embodiment is based on the recognition of the fact that in the case of d.c.
free information signals the use of a high-pass filter in the power-supply
circuit has no influence on the strength of the magnetic field produced by
the energizing current, so that it is possible to energize the field coil
from a 5 single power supply. The object of the invention is also achieved
by a second embodiment of the apparatus as described in the opening
paragraph and which is characterized in that the field coil is arranged in
a parallel resonant circuit, in that the energizing circuit comprises
switches controlled by the control circuit for alternately closing a first
and a second current path in order to generate the field via said current
paths alternately with a positive and a negative current, and
current-inhibiting means constructed to inhibit after 10  interruption of
one of the current paths, the current supply to the field coil via the
other current path for a time interval corresponding to substantially half
the resonant period of the resonant circuit, the energizing circuit
comprising a bridge circuit which has one of the switches arranged in each
of its bridge arms, the resonant circuit being connected between two
diagonally opposed nodes of the bridge, the first current path comprising
two diagonally opposed bridge arms and the second power current path
comprising the two 15 other bridge arms. A further embodiment of the
invention is characterized in that the switches are transistors of the FET
type. This embodiment has the advantage that a type of switch is used,
which is capable of withstanding the high reverse voltages produced across
the switches when the current paths are opened, uncoupled, so that 20  very
short switching times can be obtained. Moreover, for the currents required
in magneto-optical recording, which are of the order of magnitude of 1
Ampere, the switching times of FET-transistors are substantially smaller
than those of bipolar transistors which can handle both high reverse
voltages and the desired large currents. If the field coil is energized by
means of a bridge circuit comprising FET-transistors the prevailing reverse
voltage is divided between two 25 transistors, which renders the circuit
even more immune to these reverse voltages. In conventional FET transistors
the heat dissipation in p-channel FETs is substantially higher than in n-
channel FETs, so that it is desirable to use energizing circuits comprising
only FET-transistors of the same channel type. An embodiment of the
magneto-optical recording apparatus comprising an energizing circuit which
30 meets this requirement is characterized in that the energizing circuit
comprise a series arrangement to be connected to a d.c. source, which
series arrangement comprises, in this order, a first rectifying element, a
first FET-transistor, a second rectifying element, and a second FET
transistor of the same channel-type as the first FET-transistor, the
high-pass filter being connected to the junction point between the first
rectifying element and the first FET-transistor and to the junction point
between the second rectifying element and the 35 second FET-transistor, the
energizing circuit further comprising an impedance for coupling the
junction point between the first FET-transistor and the second rectifying
element to a point of fixed potential. Embodiments of the invention will
now be described more in detail, by way of example, with reference to
Figures 1 to 7, of which Figure 1 shows an embodiment of a magneto-optical
recording apparatus in accordance with the 40   invention, Figure 2, 4, 5,
6 and 7 show magnetic-field modulators for use in a magneto-optical
recording apparatus in accordance with the invention, Figure 3 shows a
number of signal waveforms occurring in the magneto-field modulator. Figure
1 shows an embodiment of a magneto-optical recording apparatus 1 in
accordance with the 45 invention. A record carrier 4 is rotated by a drive
means comprising a turntable 2 and a motor 3. The record carrier 4 is
provided with a recording layer 5 of a magneto-optical material of a
customary type. By means of an optical head 6 a radiation beam 7, for
example a laser beam, is aimed at the recording layer 5. The
magneto-optical material is then heated to a temperature near the Curie
point. By means of a magnetic-field modulator 8 the heated portion of the
magneto-optical material is exposed to a magnetic field of adequate 50
strength to magnetize the heated portion in a direction which depends on
the direction of the magnetic field. The magnetization persists after
cooling. The magnetic modulator 8 modulates the magnetic field in 



conformity with a control signal Vs which Is derived from an information
signal VI by an encoding circuit 9, for example EFM encoder. Thus, a
pattern of magnetic domains representative of the information signal is
formed in the recording layer 5. 55     Figure 2 shows an example of a
magnetic-field modulator. A series of arrangement of an electronic switch
11 and a diode 12 is arranged between a terminal 10 at a positive potential
Vp and a node 13. A series arrangement of an electronic switch 15 and a
diode 16 is connected between the node 13 and a terminal 14 at a potential
Vn opposite to Vp. The node 13 is connected to one (17) of the terminals of
a field 3    EP 0 312143 B1 coil 18 for generating the magnetic field. The
other terminals 19 of the field coil 18 is connected to a terminal 20 at
earth potential. A capacitor 21 is arranged in parallel with the magnet
coil 18. The magnet coil 18 and the capacitor 21 together constitute a
parallel resonant circuit. The capacitance of the capacitor 21 is selected
in such a way that the resonant period of the resonant circuit is smaller
than the maximum 5  permissible switching time required for the reversal of
the magnetic field. In an apparatus for recording standard EFM signals a
capacitance of 1 nF is suitable in conjunction with an inductance of 5
[err] A control circuit 22 derives the control signal for the electronic
switches 11 and 15 from the control signal Vs. The relationship between the
states of the switches 11 and 15 and the logic values of the control signal
Vs is given in Table 1. 10 Table 1 Vs   switch 11   switch 15 15
0     open        closed 1     closed     open The operation of the
magnetic-field modulator 8 will now be explained with reference to Figure
3. At the instant t0 the magnetic-field modulator is in a stable state in
which the logic value of control 20   signals Vs is "1", which means that
the switch 11 is closed and the switch 15 is open. The voltage Vm across
the field coil 18 is then equal to the potential difference (Vp) between
the terminal 10 and the terminal 20. The current Im through the coil
depends on the resistance of the field coil 18. In the case of a resistance
having a customary value of [err] and a customary desired current strength
of 1 A the required 25 potential difference can be as low as a few volts.
In response to the "1 "-"0" transition of the control signal Vs at the
instant t1 the switch 11 is opened, so that the resonant circuit comprising
the field coil 18 and the capacitor 21 is uncoupled from the terminal 10.
In the resonant circuit this gives rise to a transient effect in the form
of a sinusoidal variation of the current Im and the voltage Vm. Although
the switch 15 is now closed the coupling of the terminal 17 is inhibited by
the diode 16 as a result of the high negative voltage 30 (50-100 V) induced
in the field coil 18. At the instant t2 the diode 16 is turned on, so that
the potential on the terminal 17 becomes equal to the negative potential
Vm. This instant t2 is situated substantially half a resonant period after
the instant t1 at which the switch 11 is opened. At this instant the
current has decreased to a value Im, whose absolute value is equal to the
absolute value of the current at the instant t1 but whose sign is opposite
to the sign of the current at the instant t1. As from the instant t2 the
terminal 17 is coupled to the terminal carrying the 36 negative potential
Vn, the current value remains equal to In until at the instant t3 the logic
value of Vs again changes from "0" to "1", so that the switch 11 is closed
and the switch 15 is opened again, the direction of the current Im being
consequently reversed. In the embodiment shown in Figure 2 the parallel
resonant circuit comprises a parallel arrangement of the field coil 18 and
the capacitor 21. In practice, it is found that in many cases it is not
necessary to arrange a capacitor across the magnet coil 18 because the
parasitic capacitance of the field coil, the switches and wiring is
adequate for a correct operation of the magnetic-field modulator 8. Further
it is to be noted that the diodes 12 and 16 are not needed if the switches
are controlled in such a way that after one of the switches has been opened
the other switch is not closed until expiry of half a 45 resonant period.
However, because of its simplicity and immunity to resonant-frequency
variations the embodiment comprising the diodes is to be preferred. Figure
4 shows an embodiment of the magnetic-field modulator 8 which can be
powered by means of a single direct voltage supply. Elements corresponding
to those in the embodiment shown in Figure 2 bear the same reference
numerals. The switch 11 comprises a transistor of the p-FET type, which is
available for 



example under the type number BST 100. The switch 15 comprises a transistor
of the n-FET type, which is available for example under the type number BST
70A. FET transistors are very suitable for use as switches in the present
magnetic-field modulator, because these transistors are capable of
withstanding the high reverse voltages arising during change-over of the
switches. This is in contra distinction to bipolar transistors, which can
handle only substantially lower reverse voltages and which in practice are
therefore suitable only for recording signals of comparatively low
frequency. Moreover, bipolar switching transistors which can handle the
required large currents and high reverse voltages have substantially larger
switching times than FET-transistors. The control circuit 22 comprises two
buffer amplifiers 30 and 31, which suitably form part of the same
integrated circuit, for example a circuit of the type 74HC125. This has the
advantage that the delay times of the amplifier circuits 30 and 31 are
substantially equal to each other, so that the 4    EP 0 312 143 B1
instants of opening and closure of the switches are well adapted to each
other. The embodiment shown in Figure 4 differs from that shown in Figure 2
in that a capacitor 32 is arranged between the node 13 and the terminal 17
of the coil 18. The capacitor 32 together with the resonant circuit
constitutes a high-pass filter to eliminate the d.c. component. This has
the advantage that a 5  single power supply can be used. The embodiment
shown in Figure 4 is very suitable for recording d.c.-free encoded signals,
such as for example EFM modulated signals. In such d.c.-free encoded
signals the average time during which the signal has the logic value "1 "
is equal to the time that the logic value is "0". For the embodiment of
Figure 4 this means that the current in the coil is the same for both
current directions, which is desirable for 10   magneto-optical recording
because the strength of the magnetic field should be the same for both
directions of magnetization. Figure 5 shows an embodiment of the
magnetic-field modulator which can also be powered by means of a single
power supply and which is also adapted to record signals which are encoded
in a non-d.c.-free manner. 15    In Figure 5 elements corresponding to the
elements in Figure 2 and Figure 4 bear the same reference numerals. In the
present embodiment the node 13 and the terminal 19 constitute two
diagonally opposite nodes of a bridge comprising a first branch which
comprises the switches 11 and 15 and the diodes 12 and 16 and a second
branch which is identical to the first branch and which comprises the
switches 11a, 15a and the diodes 12a, 1 6a. The switches 11 and 15 are
controlled in the manner described above by a control 20  circuit 22, which
derives the control signals for the switches 11 and 15 from the control
signal Vs. The switches 11a and 15a are controlled in a similar way by a
control circuit 22a which is identical to the control circuit 22. The
control signals for the switches 11a and 15a are derived from the signal Vs
which is derived from the signal Vs by means of an inverter circuit 40. In
this embodiment of the magnetic-field modulator two diagonally opposite
switches are closed while the other two switches are open depending on the
logic 25 value of the control signal Vs, so that the polarity of the
voltage across the field coil depends on the logic value of the control
signal Vs. Apart from the afore-mentioned advantage the embodiment of
Figure 5 has the advantage that the high induction voltage produced during
uncoupling is divided between two switches, so that very high induction
voltages can be handled. 30     Fig. 6 shows another example of the
magnetic-field modulator 8. Between the terminal 10 and the terminal 14 a
series arrangement is situated, which comprises, in this order, a diode 60,
an n-channel FET 61, a diode 62, and an n-channel FET 63. Together with the
capacitor 32 the parallel resonant circuit comprising the field coil 18 and
the capacitor 21 again constitutes the high-pass filter, which is arranged
between a junction point 64 (between the diode 60 and the transistor 61)
and a junction point 65 (between 35 the diode 62 and the transistor 63). A
non-inverting amplifier 69 and an inverting amplifier 70 derive the drive
signals A and A for the transistors 61 and 63 respectively from the signal
Vs. These drive signals drive the FETs 61 and 63 in such a way that
alternately only one of these transistors 61 and 63 is turned on. When the
transistor 63 conducts and the transistor 61 is cut off the field coil 18
is energized via the current path comprising the diode 60, 40 the field
coil 18, the capacitor 32 and the transistor 63. If subsequently the
transistor 63 is turned off and the transistor 61 is turned on a transient
effect is produced in the resonant circuit comprising the field coil 18 and
the capacitor 21, so that for a time interval corresponding to half the
resonant period of the resonant 



circuit an induction voltage is produced, which keeps the diode 62 in the
cut-off state. At the end of said transient interval the current in the
field coil 18 is reversed and the diode is turned on again, causing the 45
capacitor 32 to discharge via the circuit comprising the diode 62, the
transistor 61 and the field coil. The capacitance of the capacitor 32 is
selected in such a way that it may be regarded as a short-circuit for the
frequencies with which the transistors 61 and 63 are switched. If the drive
signals A and A are d.c.-free as in the case that EFM-signals are recorded,
this means that the voltage across the capacitor 32 is always substantially
equal to half the voltage difference between the terminals 10 and 14, so
that the current 50 through the field coil continually varies between a
negative value and a positive value, and positive and negative currents
being equal in absolute value. This is essential for magneto-optical
recording because during recording the magnetic fields thus produced should
have the same strength for both possible directions. The magnefic-field
modulator shown in Fig. 6 comprises two n-channel FETs instead of one
p-channel 55  FET and one n-channel FET, as in the magnetic-field modulator
shown in Fig. 4. As the heat dissipation in the currently available
p-channel FETs is substantially higher than in n-channel FETs the heat
dissipation in the circuit for energizing the field coil in the embodiment
shown in Fig. 6 will be substantially lower than in the embodiment shown in
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EP 0 312 143 B1 For a reliable operation of the circuit shown in Fig. 6,
however, it is desirable to couple the junction point 66 between the
transistor 61 and and the diode 62 to a point 68 of constant potential via
an impedance 67. This is because it is necessary that, in order to turn on
the transistor 61, the gate-source voltage of the transistor should have a
well-defined value. In the absence of the impedance 67 the gate- 5   source
voltage would not be well-defined during the time interval in which the
diode 62 is cut-off. Moreover, it is to be noted that the circuit shown in
Fig. 6 may also be equipped with p-channel FETs if the polarity of the
voltage between the terminals 10 and 14 is reversed and, in addition, the
cathodes and anodes of the diodes 60 and 62 are interchanged. Further, it
is to be noted that in principle the capacitor 21 may be replaced by two
capacitors, one of 10 these capacitors being connected between the junction
point 64 and the terminal 14 and the other capacitor being connected
between the terminal 14 and the junction point 71 between the field coil 18
and the capacitor 32. It is alternatively possible to arrange the capacitor
21 between the junction points 64 and 65. This is because the capacitor 32
may again be regarded as a short-circuit for the prevailing switching
frequencies. 75     Fig. 7 shows a field-coil energizing circuit comprising
four n-channel FETs 72, 73, 74 and 75 and a bridge circuit. The parallel
arrangement of the field coil 18 and the capacitor 21 is connected between
two diagonally opposed bridge nodes. The two other nodes of the bridge are
connected to the terminals 10 and 14. A diode 78 is arranged between the
transistor 72 and the junction point 76 and a diode 79 between the
transistor 74 and the junction point 77 in order to inhibit the current
supply from the d.c. source connected to the terminals 10 and 14 during the
reversal of the current in the field coil 18. The use of low-dissipation
n-channel FETs again ensures a minimal dissipation in the circuit. Claims
25  1. A magnet-optical recording apparatus for recording an information
signal on a magneto-optical record carrier, which recording apparatus
comprises a field coil (18) for generating a magnetic field in the record
carrier, an energizing circuit (8) for energizing the field coil, and a
control circuit (9) for controlling the energizing circuit (8) depending on
the information signal (Vi) in order to modulate the generated magnetic
field in conformity with the information signal, characterized in that the
field coil 30     (18) is arranged in a parallel resonant circuit (18,21),
in that the energizing circuit comprises switches (11,15; 61, 63)
controlled by the control circuit (9) for alternately closing a first and a
second current path in order to energize the field coil (18) via said
current paths alternately with a positive and a negative current, and
current-inhibiting means (12,16; 61,62) constructed to inhibit after
interruption of one of the current paths, the current supply to the field
coil (18) via the other current path for a time 35     interval
corresponding to substantially half the resonant period of the resonant
circuit, a high pass filter (32) being arranged in a common part of the
current paths, a first one of said current paths being adapted to connect,
when closed, said common part to a d.c. source, so as to connect said
parallel 



resonant circuit (18,21) to the DC via the high pass filter (32), and a
second one of said current paths is adapted to short-circuit, when closed,
said common part, so as to short-circuit said parallel circuit via 40
the high pass filter (32). 2. A magneto-optical recording apparatus for
recording an information signs on magneto-optical record carrier, which
recording apparatus comprises a field coil (18) for generating a magnetic
field in the record carrier, an energizing circuit for energizing the field
coil (18), and a control circuit (9) for 45     controlling the energizing
circuit depending on the information signal (Vi) in order to modulate the
generated magnetic field in conformity with the information signal,
characterized in that the field coil (18) is arranged in a parallel
resonant circuit (18,21), in that the energizing circuit comprises switches
(11,1 a,16,16a; 72,73,74,75) controlled by the control circuit for
alternately closing a first and a second current path in order to generate
the field via said current paths alternately with a positive and a 50
negative current, and current-inhibiting means (12,12a,16,16a; 78,79)
constructed to inhibit after interruption of one of the current paths, the
current supply to the field coil (18) via the other current path for a tide
interval corresponding to substantially half the resonant period of the
resonant circuit, the energizing circuit comprising a bridge circuit which
has one of the switches arranged in each of its bridge arms, the resonant
circuit (18,21) being connected between two diagonally opposed nodes 55
(13,19; 76,77) of the bridge, the first current path comprising two
diagonally opposed bridge arms (11,1 6a; 72,75) ad the second power current
path comprising the two other bridge arms (11 a,1 6; 73,74). 6    EP 0 312
143 B1 3. A magneto-optical recording apparatus as claimed in Claim 1,
characterized in that the high-pass filter comprises a capacitor (32)
arranged in series with the field coil (18). 4. A magneto-optical recording
apparatus as claimed in Claim 3, characterized in that the switching means
5      comprise a series arrangement to be connected to a d.c. source,
which series arrangement comprise, in this order, a first rectifying
element (60), a first FET transistor (61), a second rectifying element
(62), and a second FET transistor (63) of the same channel type as the
first FET transistor (62), the series arrangement of the high-pass filter
(32) and the parallel resonant circuit (18,21) being connected to the
junction point (64) between the first rectifying element (60) and the first
FET transistor (61) ad to the 10    junction point (65) between the second
rectifying element (62) ad the second FET transistor (63), the energizing
circuit further comprising an impedance (67) for coupling the junction
point (66) between the first FET transistor (61) and the second rectifying
element (62) to a point (68) of fixed potential. 5. A magneto-optical
recording apparatus as claimed in Claim 4, characterized in that the FET
transistors 15     (61,63) are n-channel FET transistors. 6. A
magneto-optical recording apparatus as claimed in Claim 1, 2 or 3,
characterized in that the switches (72,73,74,75) are FET transistors. 20
7. A magneto-optical recording apparatus as claimed in any one of the
preceding Claims, characterized in that the current-inhibiting means
comprise rectifying elements (12,16; 60,62; 78,79) arranged in the current
paths. PatentansprUche 25 1. Magnetooptische Aufzeichnungsvorrichtung zur
Aufzeichnung eines Informationssignals auf einem magnetooptischen
Aufzeichnungstrager, die eine Feldspule (18) zur Erzeugung eines
Magnetfeldes in dem Aufzeichnungstrager enthalt, sowie elne
Erregerschaltung (8) zur Erregung der Feldspule und eine Steuerschaltung
(9) zur Steuerung der Erregerschaltung (8) In Abhingigkeit von dem
Informationssignal 30     (Vi), um das erzeugte Magnetfeld dem
Informationssignal entsprechend zu modulieren, dadurch ge- kennzeichnet,
daB die Feldspule (18) in einem Parallelschwingkreis (18,21) angeordnet
ist, daB die Erregerschaltung von der Steuerschaltung (9) gesteuerte
Schalter (11,,15;61,63) fUr das abwechselnde Schlie8en eines ersten und
eines zweiten Strompfades enthalt, um die Feldspule fIber die genannten
Strompfade abwechselnd mit einem positiven und einem negativen Strom zu
erregen, sowie Strom- 35     sperrmittel (12,16;61,62), die so aufgebaut
sind, daB sie nach Unterbrechung eines der Strompfade die Stromzuffhrung zu
der Feldspule (18) Ober den anderen Stromptad fUr ein Zeitintervall
sperren, das im wesentlichen der halben Resonanzperiodendauer des
Schwingkreises entspricht, wobei ein HochpaB (32) in einem gemeinsamen Teil
der Strompfade angeordnet ist, ein erster der Strompfade, im geschlossenen
Zustand, geeignet ist, diesen gemeinsamen Tell mit einer Gleichstromquelle
zu verbin- 



40     den sowie den Parallelschwingkreis (18,21) Ober den HochpaB mit der
Gleichstromquelle zu verbinden, und ein zweiter der genannten Strompfade,
im geschlossenen Zustand, geeignet ist, den gemeinsamen Tell
kurzzuschliefen sowie den genannten Parallelkreis fiber den Hochpal (32)
kurzzuschlieBen. 2. Magnetooptische Aufzeichnungsvorrichtung zur
Aufzeichnung elnes Informationssignals auf einem 45     magnetooptischen
Aufzeichnungstrager, die eine Feldspule (18) zur Erzeugung elnes
Magnetfeldes in dem Aufzeichnungstrager enthalt, sowie eine
Erregerschaltung (8) zur Erregung der Feldspule und eine Steuerschaltung
(9) zur Steuerung der Erregerschaltung (8) in Abhangigkeit von dem
Informationssignal (Vi), um das erzeugte Magnetfeld dem Informationssignal
entsprechend zu modulieren, dadurch ge- kennzeichnet, dag die Feldspule
(18) in einem Parallelschwingkreis (18,21) angeordnet ist, daB die 50
Erregerschaltung von der Steuerschaltung gesteuerte Schalter
(11,11a,16,16a;72,73,74,75) fOr das abwechselnde SchlleBen eines ersten und
eines zweiten Strompfades enthalt, um das Feld Ober die genannten
Strompfade abwechselnd mit elnem positiven und einem negativen Strom zu
erzeugen, sowie Stromsperrmittel (12,12a,16,16a;78,79), die so aufgebaut
sind, daB sie nach Unterbrechung eines der Strompfade die Stromzuffhrung zu
der Feldspule (18) Oiber den anderen Strompfad fOr ein 55     Zeitintervall
sperren, das im wesentlichen der halben Resonanzperiodendauer des
Schwingkreises entspricht, wobei die Erregerschaltung eine
Brflckenschaltung enthAlt, in der in jedem der Brilckenzwei- ge einer der
Schalter liegt, der Schwingkreis (18,21) zwischen zwei diagonal
gogenfiberliegende Knotenpunkte (13,19;76,77) der BrUcke geschaltet ilt,
der erste Strompfad zwei diagonal gegenfiberlie- 7    gende BrUckenzweige
(11,16a;72,75) umfaft und der zweite Strompfad die beiden anderen Brtcken-
x<,.    zweige (1I a,16;73,74) umfaBt. 3. Magnetooptische
Aufzeichnungsvorrichtung nach Anspruch 1, dadurch gekennzeichnet, daB der
Hoch- 5      pal3 einen mit der Feldspule (18) in Feihe geschalteten
Kondensator (32) umfaBt. 4. Magnetooptische Aufzeichnungsvorrichtung nach
Anspruch 3, dadurch gekennzeichnet, daB die Schalt- mittel eine mit einer
Gleichstromquelle zu verbindende Reihenschaltung umfassen, welche Reihens-
chaltung in der angegebenen Reihenfolge folgendes umfailt: ein erstes
Gleichrichterelement (60), einen 10     ersten Feldeffekttransistor (61),
ein zweites Gleichrichterelement (62) und einen zweiten Feldeffekttran-
sistor (63) vom gleichen Kanaltyp wie der erste Feldeffekttransistor (62),
wobei die Reihenschaltung aus dem Hochpal3 (32) und dem
Parallelschwingkreis (18,21) mit dem Verbindungspunkt (64) zwischen dem
ersten Gleichrichterelement (60) und dem ersten Feldeffekttransistor (61)
und dem Verbindungspunkt (65) zwischen dem zweiten Gleichrichterelement
(62) und dem zweiten Feldeffekttransistor (63) verbun- 15     den ist und
die Erregerschaltung aulerdem elne Impedanz (67) zur Kopplung des
Verbindungspunktes (66) zwischen dem ersten Feldeffekttransistor (61) und
dem zweiten Gleichrichterelement (62) mit elnem Punkt (68) auf festem
Potential enthalt. 5. Magnetooptische Aufzeichnungsvorrichtung nach
Anspruch 4, dadurch gekennzeichnet, daB die Feldel- fekttransistoren
(61,63) n-Kanal-Feldeffekttransistoren sind. 6. Magnetooptische
Aufzeichnungsvorrichtung nach den Anspr~chen 1, 2 oder 3, dadurch
gekennzeich- net, daB die Schalter (72,73,74,75) Feldeffekttransistoren
sind. 25  7. Magnetooptische Aufzeichnungsvorrichtung nach einem der
vorhergehenden AnsprUche, dadurch ge- kennzeichnet, daB die
Stromsperrmittel in den Strompfaden angeordnete Gleichrichterelemente
(12,16;60,62;78,79) umfassen. Revendications 30 1. Appareil
d'enregistrement magneto-optique pour enregistrer un signal dOinformation
sur un support d'enregistrement magnrto-optique, comportant une bobine de
champ (18) pour engendrer un champ magnetique dans le support
d'enregistrement, un circuit d'excitation (8) pour exciter la bobine de
champ et un circuit de commande (9) pour commander le circuit d'excitation
(8) en fonction du signal 35     d'information (Vi) pour moduler selon le
signal d'information le champ magndtique (Vi) engendre, caract6rise en ce
qua la bobine de champ (18) est disposde dans un circuit rdsonnant
parallble (18, 21), en ce que le circuit d'excitation comporte des
commutateurs (11, 15; 61, 63) commandes par le circuit de commande (9) pour
fermer alternativement un premier et un second trajet de courant afin
d'exciter la bobine de champ (18) alternativement par des courants positif
et n6gatif par ces trajets de @4o    courant, et des moyens de blocage du
courant (12, 16; 61, 62) congus pour bloquer, apres l'interruption de lun
des trajets de courant, I'alimentation en courant de la bobine de champ
(18) par l'autre trajet de 



courant, et cela pendant un intervalle de temps correspondant a peu pres a
la moitie de la periode resonnante du circuit r6sonnant, un filtre
passe-haut (32) 6tant dispose dans une partie commune aux trajets de
courant, un premier desdits trajets de courant 6tant congu pour raccorder,
a l'etat ferm6, 45     ladite partie commune a une source de courant
continu de fagon A raccorder ledit circuit resonnant parallele (18, 21) au
courant continu & travers le filtre passe-haut (32) et un second desdits
trajets de courant etant congu pour court-circuiter, a l'6tat ferme, ladite
partie commune de fagon a court-circuiter ledit circuit parallele A travers
le filtre passe-haut (32). so  2. Appareil d'enregistrement magn6to-optique
pour enregistrer un signal d'information sur un support d'enregistrement
magneto-optique, comportant une bobine de champ (18) pour engendrer un
champ magnetique dans le support d'enregistrement, un circuit d'excitation
(8) pour exciter la bobine de champ et un circuit de commande (9) pour
commander le circuit d'excitation (8) en fonction du signal d'information
(Vi) pour moduler selon le signal d'information le champ magn6tique (Vi)
engendre, 55     caracterisX en ce qua la bobine de champ (18) est dispos6e
dans un circuit r6sonnant parallele (18, 21), en ce qua le circuit
d'excitation comporte des commutateurs (11, 11, 16, 16A; 72, 73, 74, 75)
commandos par le circuit de commande pour fermer alternativement un premier
et un second trajet de courant afin d'engendrer le champ alternativement
par des courants positif et negatif par lesdits trajets 8    de courant, et
des moyens de blocage du courant (12, 12a, 16, 16a; 78, 79) agenc6s pour
bloquer, apres l'interruption de lun des trajets de courant, I'alimentation
en courant de la bobine de champ (18) par l'autre trajet de courant, et
cela pendant un intervalle de temps correspondant A peu pres a la moitie de
la periode resonnante du circuit rdsonnant, le circuit d'excitation
comportant un circuit en 5      pont ayant l'un des commutateurs dispos6
dans chacun de ses bras de pont, le circuit r6sonnant (18, 21) 6tant
connect6 entre deux noouds diagonalement opposes (13, 19; 76, 77) du pont,
le premier trajet de courant comportant deux bras de pont diagonalement
opposes (11, 16a; 72, 75) et le second trajet de courant comportant les
deux autres bras de pont (1la, 16; 73, 74). lo 3. Appareil d'enregistrement
magneto-optique selon la revendication 1, caract&eis en ce que le filtre
passe-haut comporte un condensateur (32) dispos6 en serie avec la bobine de
champ (18). 4. Appareil d'enrogistrement magneto-optique solon la
revendication 3, caract6ris6 en ce que les moyens de commutation comportent
un montage serie devant Otre raccord6 A la source de courant continu et 16
comportant, dans cot ordre, un premier element redresseur (60), un premier
transistor TEF (61), un second 6l6ment redresseur (62) et un second
transistor TEF (63) du m~me type de canal que celul du premier transistor
TEF (62), le montage serie du filtre passe-haut (32) et du circuit
resonnant parallble (18, 21) 6tant reli6 au point commun au premier 6lment
redresseur (60) et au premier transistor TEF (61) ainsi qu'au point commun
(65) au second 6l6ment redresseur (62) et au second transistor TEF 20
(63), le circuit d'excitation comportant en outre une imp6dance (67) pour
coupler le point commun (66) au premier transistor TEF (61) et au second
element redresseur (62) b un point de potentiel fixe (68). 5. Appareil
d'enregistroment magn6to-optique solon la revendication 4, caract6ris6 on
ce que les transis- tors TEF (61, 63) sont des transistors TEF & canal n.
25 6. Appareil d'enregistrement magn6to-optique selon la revendication 1, 2
ou 3, caract6ris6 en ce que les commutateurs (72, 73, 74, 75) sont des
transistors TER. 7. Appareil d'enregistrement magneto-optique selon l'une
quelconque des revendications precedentes, 30     caracteris6 en ce que les
moyens de blocage du courant comportent des dlements redresseurs (12, 16;
60, 62; 78, 79) dispos~s dans les trajets de courant. 35 40 45 50 55    


