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Noise component reduction in the data signal and optical 
scanning device 

The invention relates to a method and a device for the reduction 
of the noise components 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 radiates light onto 
the . record carrier and the light reflected from the record 
carrier is guided in dependence on its direction of polarisation 
onto a first photo detector or onto 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 occU:r even with magneto optical discs in which the i tem_s 
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 cf the record 
carrier from the difference of the photo electric voltages. of 
the first and second photo detectors and to extraci: the data 
signal representing the items of data stored in the pits of the 
record carrier from the sum of the photo e2.ectric voltages of 
the first and second photo detectors c.f. DE-OS 37 32 874 Al. To 
this end, optical scanning devices are used which include a 
summing amplifier and a differential arnolif ier whereby the data 
signal representing the items of data stor~d in the p:cs of the 
!'."eco!'."d car!'."ier at the output oE the si..:...-:-.minq am;?lifier is 
suppli~d either via an amplitude and phase =~mpensatinq network 
and a modulator to the laser dri•1er or, ~:: a:10cher embodiment, 
co a divLde::- Eor the separatLon 1J: the dat:.l s.:.1na.Ls. r::-i .1 r~cord 
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carrier hav~rrg both magnetic domains as well as pl:s, :he 

intensi:y cf the refle~:ed light would constantly fluctuate and 

be superimposed as interference on the da':a signal. E\:ir the 

avoidance of this superimposition, 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 is 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 pi ts, one also refers to this method as a laser feedback 

process. Therein however, the adjustment of the laser feedback 

amplification is particularly di(ticult 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 

utilis~s 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 wr.ich however, has 

superimposed thereon the items of data stored in the pits in the 

for:m of an amplitude modulation. Due to the '..:.se of a divider, it 

is so, that basically, the data signal stc::-ed in the pits is 

separated from the data signal stored in t£:e magnetic domains 

but noise components occurring in particula::- in conr-ection with 

the edges of the pits remain in the data s~;~al of the magnetic 

domains. 

Since, in c::::ncrast to the data signal sto:.:::!. in thi: pits, the 

data signal stored in the magnetic domains ~s alterable by a new 
reco:cding, the data. siqnal stored in the ::-.aqnetic domains is 

also referred to as a 8.AH sLqnal and the . .::!...1-:a sLqnaL stoi:-~d in 

the pi.ts is r-~ferr~d to as a ROM siqnaL. T:-:-= ::::1..!tL.l'f L3 or c::;~.:.:s-= 
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reduced due to che elect:r~m.!..::: separat:.!.cn o:: t:ie ?.CM at~d ~'1 

signals but, at the same time, the noise components coming for 

examp!.e fr::Jm the p.:.ts are inc:::-eased in t=-.e data S ; .~ ..... -1 
*":11 ... c..- the 

magnetic domains. 

For the reduction of the noise components in the data signal, it 

is k~own 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 Br. The reduction of the noise 

components is achieved exclusively by way of the laser feedback 

which demands a heavy outlay. 

Therefore, it is 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 is 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 for th~ reduction of the noise components in 

the data signal. For the provision of the electrical signal, 

there can be used either, a photo detecto:?:" with which the light 

reflected from the record carrier is detec~ed or, the two photo 

detectors, which are utilised for the detection of the 

polarisation components of the light reflec'::ed from the record 

carrier and whose output signals are comb~ned by addition in a 
summing amplifier can be used. The use of t~e electrical signal 

for the reduction of the noise components ensues in that the 

differentiated electrical signal is combi::aC. in a differential 

amplifier with the signal from the magnet~~ ~omains detected by 

the ·first and second photo detector: as we:.:. as a differential 

amplifier. 

For car:rying out the method, optical 3~a~n1ng deVices are 

pr:ovided which include a differ:~ntia::.:-.1 cil'."::::uit Ol'." 

diffecent.ial amplifier: and a 

electr:ico3.l .:3iqna.l ~quivali:n'.: to 

di E fer:e:-. .: :..:-.q amp L i E i. -= :- . 
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9pt.i.cal r~co:::-d carrier, which is ~rovided ei:her by a 9hcto 

detector or by suni:rtling of the two photo detectors de:ecting the 

polarised light, is supplied to the differentia~i~g circuit. For 

the reduction of the noise components in the data signal :made 

available from the magnetic domains, 

applied to a known differential 

the electrical signal is 

amplifier to which the 

differentiated signal is supplied so that a da.ta 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 known 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 RAl.'4: 

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. The=ein 

Fig. 1 shows a basic circuit diagram of an optical sca:ming 

device having direct noise component reduct:o~, 

Fig. 2 a basic circuit diagram of an opt:c:al scanning device 

having indirect noise component reduction. 

For the reduction of the noise components in the data 

detected from a record carrier in which ite~3 oE da:a a~e 

• 1 s1gna ... 

s':ored 

both in pits as well as in magnetic dcrna~ns, an eLeccrical 

signal E corl'."espondinq to the liqht refle.::-::d tcom the optical 

l'."ecol'."d carl'."iel'." 5 is used. The siqna: :s 3uppLLad to a 

d.Lffenrntiatin•J c::Lccuit 14 whose output :.:5 .:::H'.n~.::~d t•) .i 
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am~ li f Le.r which the da:.3. s i gr:..::. l. :iat. 

·rresponds to t=:t; items of da :a s t:.ored iri. :he mag:iet ic domains 

•. d which is detected by two photo detectors and a diffe::ential 

.-,amplifier is supplied. A data signal having reduced noise 

components whose amplitude modulation is then separated out i~ a 
divider is then available at the output of the differential 

amplifier 15. For carrying out this method, an a.:-rangement in 

accordance with Fig. 1 which includes a light source l in the 

form of a laser whose light is focused on the record carrier 5 

by 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 is 

reflected from the record carrier 5 which contains items of data 

stored both in pits as well as i!h magnetic domains and reaches a 

polarisation beam splitter 7 via the second lens 4 as well as 

the first prismatic beam splitter 3 and a A./2 plate 6. The 

reflected light is directed according to the directions of 

polarisation by the polarisation beam splitter 7 via 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 5 is directly available at the output of the 

summing amplifier 13, the data signal MS, wr-ich is available at 

the output of the differential amplifier 12 a~d which represents 

in essence the items of data stored in the magnetic domains of 

the record carrier 5, has an amplitude modu~ation caused by the 

pits of the record carrier 5 as well as ncise components coming 
in partic:..J.la!:" from the edges of the pi-:s. p._ differentiating 

circuit i4 which is preferably formed by a differentiating 
amplifier i.;>. connected to t_he summing ampl:..fier 13 especially 

for the reduction of the noise components i~ the data signal MS. 

The electrical signal E corresponding tc :~e light reflected 

from the optical record carrier 5 at the o~-:put of the summing 

amplifier i3 is differentiated by the dif fere~tiati~g circuit 14 

and supplied to a differe~tial amplifier 15 :~at is con~ected to 
th8 diEf-=centia.tinq cLccuit 14 and w!"-.,;.s-e othe::- i:1put is 

connected t0 the output of the first diff~=e~tial amplifL~r L2. 

A dat.J sL,JnaL M:.5 that aLr:~ady has re<i.ucei.'.! ~ .. :L3-= .:·Jrnponen':.3 but 



tch still has an amplitude :modulation :modulated by ::he data 

·gnal ROM is available at the output of the second differential 

, plifier 15. Fo= the pro•1i.sion ·~f the da':a signa.:. ~.M-·JUT 

(.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 RAl.'1-0UT 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 light. 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 cf data stored in the 

magnetic domains can also be used in an adva~tageous manner for 

the reduction of the noise components. 

An optical scanning 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 accoi:dar.::e with Fig. 2 has 

additionally a second prismatic beam S?l~tter 19, a third 

pi:Lsmatic bi:am splittei: 21, a fifth l~ns 2:), a si.xth lens 23 as 

well as a thii:-d photo detector 22 and a :.:·..:::-th photo det-:<:tor:: 

24. E"ur::thei:mor::e, an amplLfi~r:: 25 and a ca?a.:itor 20 f0::: dLr~ct 

cui:r:~nt Lso!.atLon and . ampLLficati.-)n ar;~ ;;!:"011~d~d. Ti:'.e ia.ta 
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siqr..a.l · com.:. ::1.g f rem t:t-le i terns · o: data s :o red i.n the p.:. :s is 

./detected by the third photo detector 22 to which light re~lected ' . . 
from the record ca.::::ie:: 5 is supplied v:.a the fi.::st prismatic 

beam splitter 3, the second prismatic beam splitter i9, 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 photo 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 pr..oto 

detector 22 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 differentia~ed 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 is a subtracting amplifier, contains the 

polarisation interference or the polarisation noise of the pit 

edges. This noise, which is very similar to 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 differen~ial amplifier 15. 

With this type of noise signal reduction wt~ch is re:erred t0 as 

indirect noise signal reduction of the data signal, the 

electrical signal E' used for the reductio~ c: noise signals is 

not detected directly by the first and secc~d photo detector 9, 

11 but rather a third photo detector 22 is ~sed which is usable 

simultaneously however fo!'.:" the detection ~= the tracking e!'."ror 

signal. The sLxth lens 23 and the four:~ photo detecto::: 24 

a.rranq~d at:::e:::- the thi::-d prismatic beam s;:i:..ittet" 2!. in E':..·;. 2 

serve in pa:ticular f0r the control of the f=cusinq of the liJ~: 

beam on th~ r~cord carri~r 5. With this ty~e of reduction cE the 

nois1= comp1)n·=nL; in the ddt.1 sLgnaL dnd ::3-::!~~ra:Lon ct the da:.3. 

r 
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gnals which come from the items of data scored ir. ::::.a p.:. :s 3.nd 

'e items of data stored in the. magnetic dcmains, feedback or 

influencing of the light source 1 is also not required. The ways 

/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. 
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Method for the -:::-eduction of ':!:"le noise componer.ts in the data 
signal for an optical scanning det;ice for the reading and/or 
writing of a magneto optic record carrier wherein a light source 
(1) radiates light onto the record carrier (5) and wherein the 
light reflected from the record carrier (5) is guided in 
dependence on its direction of polarisation via a first photo 
detector (9) o= onto a second photo detector (11), characterised 
in that, the light reflected from' the record carrier ( 5) is 
converted by a~ least one photo detector (22 or 9 and 11) into 
an electrica:.. s:.gnal ( E) which is differentiated by a 
differentiati::.g circuit (14) _ and is used after the 
differentiatic::. for the reduction of the noise components in the 
data signal. 

2. Method i~ a==ordance with Claim 1, characterised in that, the 
electrical s:.;:-_a:. {E) which is used for the reduction of the 
noise compc::.e::.~s in the data signal is provided by summing the 
photo detec~~= si;nals from two photo detectors (9, 11) each of 
which detec~s =::.e direction of polarisation. 

3. Method ... - a=cordance with either o: Claims 1 and 2, 

character:.se.:: .:..::. ~hat, noise components in the data signal are 
reduced :::.y· s·...:...=-:=a=tion of the differentia::ed electrical signal 
(E 1

) in - .::.:.:::::-:=e:ltial amplifier ( 15) to w~ich the difference 
signal c::: ~~-= =~=::.als detected by the firs~ a:ld the second photo 
detecto= .·?, :..s Supplied. 

4. Opti=a: 5:~::.::..:..:lg device for carrying cut the method in 

accorda~=s ~.:..-=~ ::aim 1, wherein the ligh~ ~earn produced by t~e 

light s=~==s shines through a firs: !ens (2), a first 
prismati:: .::-:=-=. =:;:::..itter (3) and a seconC. lens (4) o~to the 
record ==-==.:..s.:­
record ·::.=.:::-:::-.:..-:.:-

- I wherein the light bea:::i. reflected fr0m the 
r:e tu!'."ns via the second :.e:-.s ( 4; to the E i !'."St 

prismat.:.:: :::-:=..:: .=;-:..:tter: {3i wher~ it is g~.:...:::.-:d 11La at leas:: Or'.e 

polarLsa::..::-. =-==---=-- splitter (7i and via a ::::..:-ct le:--.s (~1 o:L::o a 
Eirst pi:-. .::: ::.-=:-:::::c (9) as welL as ·ii.a a :.:·.:i:-th L~ns :1 1;; on'.:o 

a. Secor...::. 
~ ... - - - :.--=-:~cto:::- ( Ll) and the outt=·.:: 'JC th~ 

.1 
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( 9} is connect:ed to a subtracting input o: a : i ::st 

amplifier ( 12) and the output of the second photo 

teeter {l:) is connected to an adding input of the first 

.'differential amplifier (12) and wherein a data signal (MS), 

,·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 J 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 amplifie::::- (13}, 

characterised in that, a differentiating circuit (14) whose 

output is 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. 

the method in 5. Optical scanning device for carrying out 

accordance with Claim 1, wherein the light beam produced by the 
lens (2), a first 

lens (4) onto the 

light source 
prismatic beam 

record carrier 

( 1} shines 
splitter 

through .a 
( 3} and a 

first 

second 
( 5} I wherein the light beam reflected from the 

record carrier (5) returns via the second le~s (4) to the first 
prismatic beam splitter (3) where it is gt:ided ~,;ia at least one 
polarisation beam splitter (7) and via a t:!:.:rd lens {8) onto a 
first photo detector (9) as well as via a fcurth lens (10) onto 
a second photo detector (11) and the outpi;.:. of t!"le first photo 
detector (9) is connected to a subtracti:-:g input of a first 
differential amplifier (12) and the outpu: ~= the $econd photo 
detector (lli is connected to an adding input of the first 
differential amplifier 112! and wherein a data signal (MS), 

which cor.tai..:-i.s i::ems of da:a stored in t!-:e :nagr.et:is domai.ns of 
the recoi:-d ..::a.::-rLer (51, is deci~rable at th.: "Jut;::u::. oE the first: 

difcerential ampliEier (12i, a second pr:-~s:::atL: beam s9Li.'.:ter 

( 19) is ai:-raaq"=•.i betw~en the /..../2 plat-= :-5; :l:'.•i th~ fLrst 

I lllJlll llJlll 1111111111 111111 
* C L M S * 

) 

r 



.. ,. 
:.· 

··.:. ·,. 

ll 

~vided to ·which the iight beam reflected f=om the record 
·carrier (5) is sunolied via at least a fi:t:i. lens (20) and the 

/second prismatic beam splitter (19}, and also an amplifier (25) 
and a capacitor (26) are connected to the third photo detector 
(22), characterised in that, a differentiating circuit (14) is 
provided to which an electrical signal (E) provided by the third 
photo detector (22) is supplied arid the output 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 is connected to the output of the second 
differential amplifier (15) and to the input 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, the signal demodulator (16) is a 
divider or splitter. 
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