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' Noise «component reduction in the data signal and optical
scanning device '

The 1lnvention relates tc a method and a device for the reduction
of the noise components in the data signal fo an optical
scanning device for the reading and/or writing cf a magneto
optic record carrier wherein a. light source radiates light onto
the . record carrier and the 1light reflected from the record
carrier is guided in dependence on its direction of polarisation
onto a first photo detector or ontc a Second photo detector

Devices are envisaged, especially in connection with record
‘carriers on which items of data are stored by means of pits and
in magnetic domains, which make _it possible to simultaneously
read the items of data and to separate them from each other with
the least possible mutual interference  despite the
superimposition on the record carrier. However, noise components
already occur even with magneto optical discs in which the item;
of data are stored exclusively in magnetic domains since the
magneto optical discs have different optical properties, for
example different birefringence, so that the polarisation beam
splitter which can only be optimally adjusted for one type of a
magneto optic disc leads to interference components as a result
of deviations from its optimal location.

For the reading of an optical or magneto optic record carrier,
it is already known to extract the data signal representing the
items of data stored in. the magnetic domains c¢f the record
carrier from the difference of the photo electric vecltages. of
the first and second photo detectors and to extract the data
signal representing the items of data stored in the pits of the
record carrier from the sum of the cvhoto electric voltages of
3 the first and second photo detecteors c.f. DE-CS 37 32 874 Al. Te
this end, optical scanning devices are used which include a
summing amplifier and a differential amplifisr whereby the data
N signal representing the items of data storad in the pits of the
g record carrier at the output of the summing amplifier is
supplied either via an amplitude and phase zcmpensating network
and a modulator to the laser driver or, in ancrher embcdiment

to a divider for the separation oI the data sijynals. In 1 record
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cafrier having both magnetic domains as well as piIs, =the
intensity ©f the reflected light would constantly fluctuate and
pe superimposed as interference on the data signal. For the
avoidance of this superimpositicon, the reflected light is, in a
first embodiment, kept constant by means of a modulator. A data
signal which represents the items of data stored in the magnetic
domains 1is then derivable at the output of the differential
amplifier. The items of data contained in the pits are comprised
in the control signal of the modulator. Since the light output
of the light source is modulated by the data signal coming £from
the pits, one also refers to this method as a laser feedback
process. Therein however, the adjustment of the laser fesedback
amplification is particularly difficult since the laser feedback
amplification has to be readjusted to the most suitable value
for each record carrier or each pit of the record carrier. The
laser feedback system has to be implemented as a wide band
amplifier and thus tends to oscillate easily. The outlay
necessary for the separation of the items of data stored in the
magnetic domains and the pits of the record carrier is reduced
in a second embodiment of an optical scanning device which
utilises a divider for the separation of the data signals. The
light source is not modulated with the data signal from the pits
so that the modulator as well as the amplitude and phase
compensating network are not required. In essence, the
difference signal between the photo diodes is the data signal
stored in the magnetic domains but which however, has
superimposed thereon the items of data stored in the pits in the
form of an amplitudé mocdulation. Due to the use of a divider, it
is so, that basically, the data signal stcred in the pits is
separated from the data signal stored in the magnetic domains
but noise components occurring in particular in connection with
the edges of the pits remain in the data signal oL the magnetic
domains.

Since, 1in ccntrast to the data signal stor=sd
data signal stored in the magretic domains
recordinq, the data signal stored in the magn
also referred to as a RAM signal and the daza signal stored in
the pits i35 raferrad to as a ROM signal. Th=2 sutlay 15 of cocurse
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magnetic demains.

For the reduction of the roise compcnents in the data signal, it
is known to regulate the intensity of the light reflected from
the record carrier or transmitted through the record carrier at
a constant value independently of the optical properties of the
record carrier c¢.f. EP PS 310 812 BI. The reduction of the noise
components 1is achieved exclusively by way of the laser feedback
which demands a heavy outlay.

Therefore, it 1is the object of the invention to reduce noise

components in the data signal without laser feedback and also at
low cost.

In accordance with the invention, this object 1is achieved in
that, the light reflected from the record carrier is converted
by at least one photo detector into an electrical signal which
is differentiated by a differentiating circuit and is used after
the differentiation fér the reduction of the noise components in
the data signal. _Fof the provision of the electrical signal,
there can be used either, a photo detector with which the light
reflected from the record carrier is deteczed or, the two photo
detectors, which are utilised <for the detection of the
polarisation components of the light reflecied from the record
carrier and whose output signals are combined by addition in a
summing amplifier can be used. The use of the electrical signal
for the reduction of the noise components'ensues in that the
differentiated electrical signal is combined in a differential
amplifier with the signal from the magneti: domains detected by
the -first and second photo detector as well as a differential
amplifier,

For «carrvyin out the method, optical szanning devices are
provided which include a differentiazing clrcult or a
differsntial amplifisar and a differencing amplifi=r, An

alectrical signal e=quivalent to the Llighz zeflached from the
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optical record carrier, which is provided either by a pghcto

detector or by summing of the twc photo detectors dececting the
polarised light, 'is supplied to the differentiating circuit. For
the reduction of the noise components in the data signal made

“available from the magnetic domains, the electrical signal is

applied to a known differential amplifier to which the
differentiated signal is supplied so that a data signal, which
corresponds to the items of data stored in the magnetic domains
and which is reduced as regards noise components, is available
at the output of the differential ‘amplifier. This data signal
having reduced noise components is then supplied in knocwn manner
to a divider to which the ROM signal is applied.

Due to the differentiation of the electrical signal, which is
equivalent to the light reflected from the optical record
carrier, noise components coming in particular from the pits of
the record carrier are reduced without requiring for this
purpose a laser feedback or a regulation of the reflected light
at a constant value. Since the separation of the ROM and RAM
signals, and in addition, the reduction of the noise components
are realised in an electrical way and without laser £feedback,

the method and the device for carrying out the method require
only a small outlay.

The invention will be explained more fully hereinafter with the
help of two embodiments in the drawings. Therein

Fig. 1 shows a basic circuit diagram of &an optica

|

scannin
device having direct noise component reduction,

Fig. 2 a basic circuit diagram of an optical scanning device
having indirect noise component reduction.

For the reduction of the noise compcnents in the data signa
detected from a record carrier in which items of data are sktore
both in pits as well as in magnetic dcmains, an e T a
signal E corresponding to the light reflezzad from the cptical
racord carrier 5 is wused. The signa. is supplied to a
differentiating circuit 14 whoze ocuhbput 135 conneczad to A
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‘amplifier tc  which the daza signal MS :nat

to Cthe items of data stored in the magnetic dcmains
detected by two photo detectors and a differential
amplifier 1s supplied. A data signal having reduced noise

~ components whose amplitude modulation is then separated out in a

divider 1s then available at the output of the differential
amplifier 15. For éarrying out this method, an arrangement in
accordance with Fig. 1 which includes a light scurce 1 in the
form of a laser whose light is focused on the record carrier 5
py means of a first lens 2 and a first prismatic beam splitter 3
as well as by means of a second lens 4 is used. The light 1is
reflected from the record carrier 5 which contains items of data
stored both in pits as well as in magnetic domains and reaches a
polarisation beam splitter 7 wvia the second lens 4 as well as
the first prismatic beam splitter 3 and a A/2 plate 6. The
reflected 1light 1is directed according to the directions of
polarisation by the polarisation beam splitter 7 wvia a third
lens 8 to a first photo detector 9 or via a fourth lens 10 to a
second photo detector 11. The outputs of the photo detectors 9
and 11 are connected both to a first differential amplifier 12
as well as to a summing amplifier 13. While the data signal ROM-
OUT corresponding to the items of data stored in the pits of the
record carrier S5 is directly available at the output of the
summing amplifier 13, the data signal MS, which is available at
the output of the differential amplifier 12 and which represents
in essence the items of data stored in the magnetic domains of
the record carrier 5, has an amplitude modulation caused by the
pits of the record carrier 5 as well as ncise components coming
in particular from the edges of the pizs. A differentiating
circuit 14 which is preferably formed by a differentiating
amplifier is connected to the summing amplifier 13 especially
for the reduction of the noise components in the data signal MS.
The electrical signal E corresponding tc the light reflected
from the cptical reccrd carrier 5 at the cuzput of the summing
amplifier 13 is differentiated by the differsntiating circuit 14
and suppliad to a differential amplifier 13 =zhaht is conrected to
the differentiating ircuit 14 and whsss  other input  1s

connected to the output of the first diffarenti:

-l

al amplifi=r 12.
A data sijgnal MS that alr=2ady has reduced rnzise components but
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fzh still has an amplitude nodu‘aticn'ﬁodula:ed oy zhe data

;gnal ROM is available at the output of the second differential
amplifier 15. For the provision of the data signal RAM-OUT
correSponding to the items of data stored on the record carrier
5 in the magnetic domains, there is therefore connected to the
“output of the second differential amplifier 15 a divider 16 to
which the data signal ROM-OUT is simultaneously supplied and
which effects a separation of the amplitude modulation from the
data signal MS so that a data signal RAM-OUT corresponding to
the items of data which are stored in the magnetic domains of
. the record carrier 5 is available at the output of the divider
16. Thus, the optical scanning device corresponding to Fig. 1
does not have any feedback via a laser driver 18 to the light
source 1 so that data signals ROM-OUT and RAM-OUT which are
reduced as regards noise components are made available in an
advantageous manner without laser feedback. Furthermore, a A/2
plate 17 is provided in Fig. 1 but this is only required if the
light source 1 is not already .a light source 1 providing a
polarised 1light. In the illustration corresponding .to Fig.1,
information regarding the devices required for focusing and
track following was deliberately dispensed with in order to
particularly emphasise that a separation of the data signals
RAM-OUT and ROM-OUT with a simultaneous reduction of the noise
components is made possible without exercising any influence on
the light source 1. The expression, direct noise component
reduction, was chosen in respect of Fig. 1 since the devices
required for the detection of the items c¢f data stored in the
magnetic domains can also be used in an advantageous manner £for
the reduction of the noise components.

An optical scannihg device for the indirect reduction of ncise
components in the data signal is illustrated in Fig. 2. Therein,
the same references were used for objects ccrresponding to Fig.
1. The optical scanning device in accordance with Fig. 2 has
additionally a second prismatic Dpeam splitter 19,
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prismatic beam splitter 21, a fifth l2ns 29, a sizxth lens 23 as
well as a third photo detector 22 and a Zcurth photo dersctor
24. Furthermore, an amplifisr 25 and a carcazitor 24 tfor diract

current isolation and . amplification -are crovided. The data
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c
via the first prismatic
peam splitter 3, the second prismatic beam splitter 19, the
fifth lens 20 and the third prismatic beam splitter 21. The data
signal or RAM signal coming from the items of data stored in the
magnetic domains is detected, in analogy with Fig. 1, by the
first and second photc detector 9, 11 and supplied to the first

differential amplifier 12. The data signal coming from the pits
of the record carrier 5, which is ‘detected by the third crote
detector 2Z reaches a differentiating circuit 14 and the divider
16 via the amplifier 25 and the capacitor 26 which are connected
to the third photo detector 22. The differentiated ROM signal E'
is then supplied, in analogy with Fig. 1, to a second
differential amplifier 15 to which the data signal MS formed by
the first amplifier 12 is simultaneously applied. The divider
16, with which a separation of the amplitude modulated component
in the RAM signal is effected, is connected once more to the
second differential amplifier 15. The data signal RAM-OUT which
is reduced in noise components is then available at the output
of the divider 16. The output signal of the first differential
amplifier 12, which 1is a subtracting amplifier, contains the
polarisation interference or the polarisaticn noise of the pit
edges. This noise, which is very similar to6 the differential
signal of the ROM signal, is then separated from the difference
signal between the first and second photo detector 9, 11 by the
differentiating circuit 14 .and the differential amplifier 15.

ith this tyoe of noise signal reduction which is referred tc as

indirect noise signal reduction of ths data signal, the
electrical signal E' used for the reducticn ci noise signals is
not detected directly by the first and seccnd photo detector 9,

11 but rather a third phcto detector 22 is used which is usable
simultaneously however for the detzaction 2f the tracking error

signal. The sixth lens 23 anrd the four:th photo detectecr 24

arranged after the third prismatic beam splitter 21 in Fuy. 2
sarve in pazticular for the control of the fzcusing cf the lijh:
beam on the r=2cord carriz2r 5. With this tyce of reducticn of the

noise compon2nts in the data sigqnal and s=2caration <f the data
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h come from the items ¢f data stored in the gits and

data stcred 1in the magnetic dcmains, feedkback or
 ;nf1uencing of the light source 1 is also not required. The ways
I’ of implementation described merely differ as regards the manner
 of producing the data signal ROM-OUT which, in the embodiment
_corresponding to Fig. 1, is formed in the electrical'signal path
and, in the embodiment corresponding to Fig. 2, is formed in the
optical region.

I
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1. Method for the reduction of the nocise ccmponents in the data

signal for an optical scanning device for the reading and/or
writing of a magneto optic record carrier wherein a light source
(1) radiates 1light onto the record carrier (5) and wherein the
light reflected from the reccrd carrier (5) is guided in
dependence on its direction of polarisation via a first photo
detector (9) cr onto a second photo detector (1l1), characterised
in that, the 1light reflected from the record carrier (5) is
converted by at least one photo detector (22 or 9 and 11) into
an electrical signal (E) which is differentiated by a
differentiating circuit (14) _ and is used  after the
differentiaticn for the reduction of the noise components in the
data signal.

2. Method in azcordance with Claim 1, characterised in that, the
electrical signal (E) which is used for the reduction of the

cr
[

noise compcrents in the data signal is provided by summing e
photo detectcr signals from two photo detectors (9, 11) each of
which detec=s zns direction of polarisation.

3. Methecd :in =zczcordance with either of Claims 1 and 2,
characterissZ i zthat, noise components in the data signal are
reduced =y suztrzction of the differentiated electrical signal
(E') in =2 ZiZfzrsntial amplifier (15) to which the difference
signal c¢Z z=zz= sz2:nals detected by the firs: and the second photc
detector '3, 1. .5 supplied.

I
[ ¥]

4. Opticzl s:zznning device for carrying cut the method in
accordancs w1tz Zlaim 1, wherein the ligh% tesam produced by the
light scu--= - shines through a firsz lens (2), & £first
prismatiz zzz= =szlitter (3) and a second lens (4) onto the
record czrr-=- : , wherein the light beam reflected from the
record caz-r

z=- z returns via the second _zns (4; tec the £first

(3} where iz is guldsd via at lsast on

T (S
polarisazizn z=z=zx splittar (7, and via a zhird lans (3 cnzo a’
r (9 o

) as well as via a Zzzirth lens 119

0
4 secon It z=2z2ctor (ll) and the oukgpuz of the first ghots
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connected t5 a subtracting input of a

is Zl-ost
amplifier (12) and the output of the second ghoto
is ccnnectad to an adding input of the €firs

,,aifferentiai amplifier (i12) and wherein a data signal (MS),
B which contains items of data stored in the magnetic domains of
-the record carrier (5), is derivable at the output of the first
differential amplifier (12) and the output of the first and of
the second photo detector (9, 11) are connected respectively to
the one and to the other input of a summing amplifier (13},
characterised in that, a differentiating circuit (14) whose
output 1is <connected to a subtracting input of a second
differential amplifier (15) and to a signal demodulator (16), is
connected to the output of the summing amplifier (13), the
adding input of the second differential amplifier (15) is
connected to an output of the first differential amplifier (12)
carrying a data signal (MS) and the output of the second
differential amplifier (15) is connected to the signal
demodulator (16} providing the data signal having reduced noise
components. '

5. Optical scanning device for carrying out the method in
accordance with Claim 1, wherein the light beam produced by the
light source (1) shines through a first 1lens (2), a first
prismatic beam splitter (3) and a second 1lens (4) onto the
record carrier (5), wherein the light beam reflected from the
record carrier (5) returns via the second lenas (4) tc the first
prismatic beam splitter (3) where it is guided via at least one
polarisation beam splitter (7) and via a third lens (8) ontc a
first photo detector (9) as weil as via a fcurt

a second photo detector (1l) and the outpuzt of the £
detector (89} 1is connected to a subtracting iAput of
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differential amplifier (12) and the ocutpu:
detector (11) 1is ccnnected to an adding Iinput of the £first
differential amplifier (12) and wherein a data signal (MS),
which contains icems of data stored 1i:
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the magretic domains of
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differantial amplifi=r (12}, a second prismatic beam splitter
(19) 1L1s arranged between &the A/2 clate (5 and the first
e

orismati:: keam splitzer (3 and a chird ghozoy Adatacztor (22 i3
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wWwhich the Light beam reflectad from the record
is supplied wvia at least a fifth lens (20) and the
';econd prismatic beam splitter (19), and also an a mplifier (25)
and a capacitor(26) are connected to the thi:d'pnoto detector
(22), characterised in that, a differentiating circuit (14) is
provided to which an electrical signal (E) provided by the thir

photo detector (22) is supplied and the ocutput of the
differentiating circuit (14) is connected to a subtracting input
of a second differential amplifier (15) whose adding input is
connected to the output of the first differential amplifier (12)
supplying a data signal (MS) and a signal demodulator (16)
providing the data signal having reduced noise components is
provided, which 1is connected to the output of the second
differential amplifier (15) and to the ihput of the
differentiating circuit (14).

6. Optical scanning device in accordance with either of Claims 4
and 5, characterised in that, the differentiating circuit (14)
is a differential amplifier.

7. Optical scanning device in accordance with any of Claims 4 to
6, characterised in that, thé signal demodulator (16) is a
divider or splitter.
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