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Tﬁz i-nvention relates to a circuit arrangenent for the magnetic or
magnglo-opti cal recording of data on to a data carrier with a series -
connection consisting of an inductance and a current source. Such circuit.y
arrangenents are e.g. used in magneto-optical recording and reproducing
devices, in order to reverse the directioR of magneti sation in the nagnetlcv,“
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The magneto-opticél layer is“heated-up to a temperature near
the Curie-Temperature by means of a laser beam focused onto
the disc. However, it is usually sufficient, to heat the
magneto-opticél layer only up to the compensation f
temperature, which is below the Curie-Temperature. Behind
the focus on the disc there is arranged an electro-magnet,
which magnetises the zone heated by the laser beam in one or
the other magnetisation direction. Because the heated area

St cools down beldw the compensation temperature after switching
off the laser beam, the magnetisation direction determined by
the electro-magnet remains preserved. It is so to say frozen
in. In this way the individual bits are stored in domains of
different magnetisation direction. Here e.g. the one
magnetisation direction of a domain corresponds to a logic
one, while the opposed magnetisation direction represents a
logic zero.

For reading the data the Kerr-effect is exploited. The plane
of polarisation of a linearly polarised light beam is rotated
upon reflection at a magnetised mirror by a measurable angle.
Depending on the direction of magnetisation of the mirror,
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Dependi ng on the direction of magnetisation of the mirror, 2 the pl ane

of palarisation of the reflected |ight beamis rotated to the right or to
the | eft. Because the .individual domains on the disc react |ike magnetised
mrrors, however, the plane of polarisation of a scanning |light beamis
rotate_ﬁabout a neasurable angle to the r2ght or to the left according to N
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ar c- shaped sxanmned wiomadirxt ends fromthe rimto the centre of the disc.
Because the field strength nmust reach a m ni num val ue over the entire

strip, in order to be able to reverse nmagnetise the strip , the
cr os- sect iExpmthe metation reficchecplanetaf polarisationaofyshg ﬂasy@ In.

a further oW Sof1ddey thp @Hé'di§caéhé08§€1&91tQ@aﬁﬁlh@ahe%ﬁégn' ng
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toghbher with the optlcal scanni ng device by neans of a track contr-ol :
A known solution to magnetise the magneto- optical layer 1n.jﬁ-'
‘' one or the other direction provides a circuit arrangement
‘acting like an electromagnet having a coil behlnd the h
”'magneto -optical disc. The c011 must be so d1mens1oned that
it is able to re- magnetlse the entire reglon which the '
optical scanning device covers. This region depends on the
type of recording and reproducing device e.g. a radial or
circular arc-shaped strip, which extends from the rim to the
centre of the disc. Because the field strength must reach'a :
minimum value over the entire strip, in order to be able to
reverse magnetise the strip , the cross-section and thus the
inductance of the coil are relatively large.

In a further known solution the coil is attached to the
optical scanning device. The .coil can for instance be wound
about the objective lens of the optical scanning device.
Because with this solution the coil is guided together with
the optical scanning device by means of a track control
circuit along the data tracks on the magneto-optical disc, a
reduced cross-section and thus a lower inductance are '
sﬁfficient, in order to generate the same minimum field
strength because in the magneto-optical layer there is re-
magnetised not a radial or circular arc-shaped strip but only
a small e.g. circular shaped region with a substantially
punctiform laser dot as its centre.



circuit along the data tracks on the magneto-optical disc, a reduced
crosg-section and thus a |ower inductance are sufficient, in order to
generate the same mninmnumfield strength because in the nagneto-optical
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by neans of a switching transistor. The two switching transistors are
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i nduct ance gpdrabedcinr ehe pashepulld modeppl y 'voltage, that the free
termnal of the one winding is connected via a first controllable switch

and the free termnal of the other winding via a second controllable switch
to referencBtpbsethenefand thet objectontr the ipventionh&d providenta ol | abl e
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- and rapid reversal of the magnetlc fleld is achleved

" The 1nvent10n solves thls obJect in that a c01l 1s | N
| constructed of two w1nd1ngs Wlth opposed sense of w1nd1ng 1n,;
a centre-point- c1rcu1t, that the centre p01nt of the two o
windings is connected via the series circuit consisting of
the inductance and the current source to a supply voltage,
that the free terminal of the one winding is connected via a
first controllable switch and the free terminal of the other
winding via a second controllable switch to reference
potential and that the control input of the first
i controllable switch is comnected with the first output and
the control input of the second controllable switch with the
second output of a control circuit.

The invention will now be described and explained with
reference to the embodiment shown in the Figure.

A double wound coil S is constructed of two series-connected
windings W1 and W2 having opposed sense of winding. The
common connecting point of both windings W1 and W2 having
opposed sense of winding is connected via a series circuit
consisting of an inductance L and a current source Q to a
supply voltage U. The free terminal Bl of the winding Wl is
connected to reference potential by means of a controllable



‘the control input of the second controllable switch with the second out put
of a\gontrol circuit. The invention will now be described and expl ai ned

with reference to the enmbodi ment shown in the Figure. A double wound coil S
is constructed of two series-connected wi ndings WL and W2 havi ng opposed
sense .of wi nding. The comon connecting paint of both wi ndings W and VQ
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which is to be recor I n readi Eeratlon ho contr
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.. The input E of the control circuit AS is supplied with the fffa*'
# . data signal Ds,_whlch is to be recorded. :

. In reading operation both controllable swi;ches'81-and'92:ére
' open. If, however, data are recorded on the magneto-optical
disc, either the controllable switch S1 or the controllable
switch S2 is closed by the control circuit AS depending on

whether a logic one or a logic zero is to be stored on the
magneto-optical disc. '

If for instance a logic-one is recorded, the control circuit
AS closes the controllable switch S1. Now a current flows
from the current source Q via the inductance L, the winding
W1l and the controllable switch S1 to reference potential. No
current can flow via the two diodes D1 and D2, because both
diodes are oriented in blocking direction. If there is now
to be recorded a logic zero, the control circuit AS opens the
controllable switch S1, while closing the at the same moment
the controllable switch S2. Because now with closed
controllable switch S2 a current is flowing through the
w{nding W2 to reference potential, while the winding W1 is
without current, the direction of the magnetic field
generated by the coil S is reversed.



sﬁﬁteh.SZ Is closed by the centrol circuit AS depending on whether a logic
one 8L a logic zero.is to be stored on the magneto-optical disc. If for

i nstance a logic one is recorded, the control circuit AS closes the
controllable switch S1. Now a current flows fromthe current source Qvia -
the inductance L, the mnndlng WL and the gntrollable switch SI to R
reference potentla rrent can flo 'a.the two di d D2, ~ -
because bot HUfli 5QeEhe geﬁ,% é’ﬁ‘gé‘ﬁtlaﬁcﬁ (9\¥k by wIndings %fj ?‘% %h?\ow to
be recor dedcari:egtcinethe the wdniditigsc Wic @nd AR @mtgédre:mntsmwnblﬁ '
switch S1, I t tch S2.
Because nowp'@mét Ew géggggg‘??h‘a" g[‘}l %gl\%%t cr%'mégl cur%tgﬁéﬁé@%\n t hrough

t he wnndlngan@ipbaﬁefer@h@@e§GFCn¢h§ cuxiviens ¢m;onghmnn9\Mpdu¢man¢gnh is
current, thﬁegtjrambee ebnRantagiche oflehto Ao Bwihindids g

reversed f-1 nductance w ndi 38 and

current in FﬂeaFﬁosWﬁﬂpﬁ&%raﬁ@d\AEh@n;A&@s °§nl"'§“r§ yshrqu%ecllme-
-cont roIt I ?EI oveyi Eﬁbﬁstgﬁ ta»hé Gafaﬁezgimt orew2 ftoafﬂhé)hitﬂ'fbr wih®imf oz cme
curren r ance .S cons 1 no en
Che o t ot Slsb EneB RRL" Bt e ndllls RHHered WRIML Hpddiy ’s’hm‘m%
chante- *ovenefwmndnng.owhiWenatnghnlsamEWZ1n@ mme(nunnenMImnrqpempuhemm._
so that thew.’i‘:ﬂ&iﬁ tlﬁéééﬁségetée%sV%'l a1’ 3 ¥ *&%1%“‘%:%&40 Itfw%:.d‘h' le

[
at the same time The current in er V\nngleay I ncreases I nal
val ue. .In tFRe¥eRE3laofaphe Wé€§F§&F Sﬂeﬂﬁelﬁa§ﬁ§i¥§QQTﬂd i s realised.

Teshs< have shown that a rapi d change of the current f|OMIfr0n1 one mAndlng

to the othe& ség evgcg 8&%@ theraPQget g%%eo%f the current flow from

.- one W1nd1ng to the other can be achzeved if the 1nductance’"
 the coil L is chosen to be five- to flfty-tlmes greater than_
‘that of the w1ndlngs wl and w2. '

The high induction voltage arising in the winding W1 when
opening the controllable switch S1 is limited to a
predetermined value by the diode D1 and the parallel circuit
consisting of the capacitor C and the Zener-diode Z.

If the controllable switch S1 is again closed by the control
circuit AS and the controllable switch S2 is simultaneously
opened, then the induction voltage arising in the winding W2
during this switching action is limited by the diode D2 and
the parallel circuit consisting of the capacitor C and the
Zener-diode Z also to a predetermined value.

The invention offers the advantage in magneto-optical
recording and reproducing devices that data already recorded
on the magneto-optical disc can readily be over-written.

In contrast, in known magneto-optical recording and
reproducing devices, the old data are first erased, before
new data are recorded. For this purpose the magneto-optical
layer is heated up by the laser to the compensation



4$he ¢oil L is chosen to be five- to fifty-tines greater than that of the.
wi ndi ngs WL and W2. The high induction voltage arising in the w nding W,
_vvhe\ﬁ/openl ng the controllable switch S1 is limted to a predet erm ned val ue -
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the Zener-diode Z |f the controllable smtch Sl i.s again closed by the:
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Accordlng to t:he jinvention on ‘the contrary,
simply over-written by the n_ew

The invention is suitable for magneto-optical dev:.ees but

also for other magnetic recording devices.



srecofding of a logical one the |aser heats up the location to be rewitten
to the conpensation tepperature so that this location can be reversely
dﬁetlsed by the coil. 1In this conplicated way the data on the R
‘nagneto-optical disc are first erased, before the new data subsequently**
‘recorded. According to the invention on ghe contrary, the old data are.
Stamply. over-witten by the new. The invention is suitable for
g eto-optical devices but -also for’ diﬁﬁﬂmﬁagnetlc recor di ng..devi ces. 7 u7
- Acircuit arrangenent for nagnetic or magneto-optical . recordlng of

data onto a data carrier with a serle% circuit of %5 tilealand a
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(S2) to rei:haenchepceamrmpoa-m heh EWH RS FHh ut” o I 1 st
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-_;( \M) Is cor‘lrri%ctae :|.t1:'ost:r %co(%lrtero&%.a?:ﬁéargﬂﬂcﬂ' & fandtthe free term:.nal. )
E ©' (B2) of the other winding (W2) via a second controllable.gi
-'; ~switch (S2) to reference potent1al and that the control 1n?u
T of the flrst controllable switch (S1) is connected to the L
first output (Al) and the control input of the second
controllable switch (S2) w1th the second output (A2) of a

control circuit (AS).

2. A circuit arrangement according to claim 1,
characterised in that the free terminal (B1) of the one
winding (W1) is connected to reference potential via a first
diode (D1) and a parallel circuit connected in series
: therewith and cons1st1ng of a capacity (C) and a Zener- -diode
N (z) and that the free term1na1 (B2) of the other winding (W2)
| is connected to reference potential via a second diode (D2)
and the parallel circuit consisting of the capacity (C) and

the Zener-diode (2).

3. A 01rcu1t arrangement according to claim 1 or 2,
characterised in that the circuit arrangement serves for the
reversal of the direction of magnetisation of the magnetic
layer of a magnetic recording medium, that during recording
of digital data the two controllable switches (S1, S2) are
opened and closed with opposed phase by the .control circuit
(aS) in dependence on the bit to be recorded.
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idi dd'e (D1) and a parallel circuit connected in series therewith and
consisting of a capacity (C) and a Zener-di ode (Z) and that the free

te}\m nal- (B2) of the other winding (W) is connected to reference potential
via a second diode (D2) and the parallel circuit consisting of the capaci ty
(O and the Zener-diode (Z) - Acirqit arrangenent according to claiim
1 or. 2, eharacterised-in- t hat:- the circuit arrant?% eéves for the -
reversal Qf the @i&%@iﬂwranﬁanmﬂ A/AGHANT ¢ %@t t. l'ayer of a
nmagnet i ¢ recor dl"{%#&,‘%(@ é%@@ g ELopEl cal odisk gis aprauidednadst wo
controll alsha are opened and cl osed w th opposed phase by
the contr glagtietdd mdo@dxngd@?@%nce on the bit tg be recorded. 4. A
circuit arrangenent according to claim3, characterized in that a

nmagnet o- optical disc is provided as ecar diagmmedi am 350r 44
circuit arEfangmr@&%’brﬁﬁwgﬁm%’%r???g*éfné €gr dLagn g

t he val ue éﬁ? J%éma{ﬁetﬂt thesvabueeqft 5h3e’-§§1§gpgﬁa§h 3}_} s%g, in that
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| nduet anp selected to %“&%&‘Qéei-“éna}i\zéne inductance of the two

w1ndings (W1, W2).
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