
SERVO CONTROL LOOP 



BACKGROUND OF THE INVENTION         The invention concerns a servo
regulation circuit       (servo control loop) for an optical scanning means
for       focusing a light beam onto a recording medium or for
guiding the light beam along the data tracks of the       recording medium,
which reflects the light beam onto       several photodiodes; a servo
signal is generated from       the output signals of these (photodiodes)
through sub-       traction (formation of differences) and this is overlaid
by a high frequency oscillation due to the data recorded 



on the recording medium.         A CD player is equipped with, for example,
two       servo control loops, one focus regulation circuit and       one
track regulation circuit. In a CD player, which       scans the recording
medium, the compact disk, accord-       ing to the so-called three-beam
technique, the light       beam of a laser is directed onto the disk by
means of       lenses and a prism beam splitter. An optical grating is
located in the beam path so that the light beam gener-       ated by the
laser is divided into the main beam and the 



diffracted beams.         The main beam is reflected from the disk onto a
four       quadrant photo detector with four photodiodes A, B, C       and
D, while the positive first order diffracted beam is       reflected onto a
photodiode. E and the negative first       order diffracted beam is
reflected onto a photodiode F.       The focusing error signal
FE=(AS+BS)-(DS+CS)       for the focus regulation circuit is formed from
the out-       put signals AS, BS, CS and DS of photodiodes A, B, C
and D of the four quadrant photo detector. The track 



error signal TE = ES -FS for the track regulation cir-       cuit is
generated from the output signals ES and FS of       photodiodes E and F.
Due to the data recorded on the       disk, not only the focusing error
signal but also the track       error signal is overlaid by undesired high
frequency       components which aggravate the focus and track regu-
lation.               SUMMARY OF THE INVENTION        Therefore, it is the
object of the invention to form a 



servo control loop in such a way that high frequency      overlays in the
servo signal no longer have a disturbing      effect on the regulation.



2  The invention solves this task in that the high fre-          quency
oscillations are short-circuited before the sub-          traction
(formation of differences) by means of a capaci-          tor.
BRIEF DESCRIPTION OF THE DRAWINGS            The drawings show in
FIG. 1 an arrangement consisting of a four quadrant 



photo detector and the photodiodes of a track regula-          tion
circuit,            FIG. 2 a circuit arrangement for generating the fo-
cusing error signal,            FIG. 3 a circuit arrangement for generating
the fo-          cusing error signal according to another embodiment,
FIG. 4 a circuit arrangement for generating the track          error
signal,            FIG. 5 a circuit arrangement for generating the track
error signal according to another embodiment, 



FIG. 6 the state-of-the-art focusing error signal,            FIG. 7 the
state-of-the-art track error signal.                 DESCRIPTION OF THE
PREFERRED                            EMBODIMENTS            FIG. 1 shows
the customary arrangement in CD          players of the four quadrant photo
detector onto which          the main beam L is reflected from the disk,
the photodi-          ode E onto which the positive first order diffracted
beam L1 is reflected, and the photodiode F onto which 



the negative first order diffracted beam L2 is reflected.          The four
quadrant photo detector and the photodiodes          E and F are mounted on
a common support.            The circuit arrangement shown in FIG. 2
illustrates,          as an example, how the focusing error signal FE is
generated for a focus regulation circuit.            The state-of-the-art
focusing error signal is illustrated          in FIG. 6. It has a sine wave
response and is superim-          posed by a high frequency oscillation
which aggravates          the focus regulation. 



In the focus regulation circuit according to the inven-          tion shown
in FIG. 2, the first interconnected elec-          trodes of the four
photodiodes A, B, C and D are con-          nected to a voltage U. The
other electrodes of the pho-          todiodes A, C are connected with the
first input of a          differential amplifier V, while the other
electrodes of          the photodiodes B and D are connected with the other
input of the differential amplifier V. A capacitor K is   



3  provided between the two inputs of the differential amplifier V which
short-circuits the high frequency 



overlays in the output signals of the photodiodes A, B, C and D. Therefore,
the focusing error signal FE no longer contains high frequency overlays
which disturb and aggravate the regulation.   In the focus regulation
circuit illustrated in FIG. 3, the anodes of the diodes A, B, C and D are
each con- nected to ground via a capacitor K1 and K2. The capac- itor K
between the inputs of the differential amplifier V is therefore no longer
necessary.   The state-of-the-art sine wave track error signal TE is 



shown in FIG. 7 which, like the focusing error signal, is superimposed by
high frequency oscillations.   The circuit arrangement represented in FIG.
4 is used to illustrate how the focusing error signal TE is gener- ated.
A voltage U is applied to the first electrodes of the photodiodes E and F,
while a capacitor K is provided between the other electrodes which are
connected to the inputs of a differential amplifier V. As the capacitor K,
like in the arrangement shown in FIG  2, short-cir- 



cuits the high frequency components in the output sig- nals of the
photodiodes, the track error signal TE no longer contains high frequency
overlays which aggra- vate track regulation with the present
state-of-the-art.   Instead of providing the capacitor K between the two
photodiodes E and F, the anodes of the two photodi- odes E and F for the
track regulation circuit shown in FIG. 5 are connected to ground each via a
capacitor K1 and K2.   The invention is suitable for optical recording and 



playback devices which focus a light beam onto a re- cording medium by
means of a focus regulation circuit and guide the light beam along the data
tracks of the recording medium by means of a track regulation cir- cuit.
Examples of this are CD players, video disk play- ers, DRAW disk players
and magneto-optical devices.     



4    We claim:   1. A servo control arrangement in combination with an
optical scanner for focusing a light beam onto a recording medium or for
guiding the light beam along 



data tracks of said recording medium, comprising: a plurality of
photodetectors having photodiodes receiv- ing light reflected from said
recording medium; a differ- ential amplifier with inputs connected to said
photodi- odes for taking differences of output signals from said
photodiodes to generate a servo signal having superim- posed high frequency
oscillation components from data recorded on said recording medium, said
high fre- quency oscillation components being noise components on said
output signals from said photodiodes; and capac- 



itor means connected between said inputs of said differ- ential amplifier
for eliminating by short-circuiting said noise components on said output
signals from said pho- todiodes, so that said inputs of said differential
amplifier are free of said high frequency oscillation components.   2. A
servo control arrangement for focus regulation as defined in claim 1,
wherein said plurality of photode- tectors comprise a four quadrant
photodetector with four photodiodes having first electrodes connected
together; a source of voltage connected to said first 



electrodes of said four photodiodes; said four photodi- odes having a first
pair of photodiodes with second electrodes connected together at a first
junction, and a second pair of photodiodes with second electrodes con-
nected together at a second junction; said capacitor means being connected
between said first junction and said second junction.   3. A servo control
arrangement for track regulation as defined in claim 1, wherein said
reflected light com- prises a positive first order diffracted beam
reflected 



from said recording medium onto a first photodiode, and a negative first
order diffracted beam reflected from said recording medium onto a second
photodiode; said first and second photodiodes having first electrodes
connected together at a first junction; a source of volt- age connected to
said first junction, said photodiodes having second electrodes connected to
said inputs of said differential amplifier, and capacitor means con nected
between said second electrodes.   4. A servo control arrangement in
combination wit 



an optical scanner for focusing a light beam onto a recording medium or for
guiding the light beam along data tracks of said recording medium,
comprising: a        



5  plurality of photodetectors having photodiodes receiv- ing light
reflected from said recording medium; a differ- ential amplifier with
inputs connected to said photodi- odes for taking differences of output
signals from said photodiodes to generate a servo signal having superim-
posed high frequency oscillation components from data recorded on said
recording medium, said high fre- 



quency oscillation components being noise components on said output signals
from said photodiodes; first ca- pacitor means connected between one input
of said differential amplifier and ground potential; and second capacitor
means connected between another input of said differential amplifier and
ground potential.   5. A servo control arrangement as defined in claim 4,
wherein said plurality of photodetectors comprise a four quadrant
photodetector with four photodiodes having first electrodes connected
together; a source of 



voltage connected to said first electrodes of said four photodiodes; said
four photodiodes having a first pair of photodiodes with second electrodes
connected together at a first junction, and a second pair of photodiodes
with second electrodes connected together at a second junc- tion; said
first capacitor means being connected be- tween said first junction and
ground potential, and said second capacitor means being connected between
said second junction and ground potential.   6. A servo control arrangement
for track regulation 



as defined in claim 4, wherein said reflected light com- prises a positive
first order diffracted beam reflected from said recording medium onto a
first photodiode and a negative first order diffracted beam reflected from
said recording medium onto a second photodiode, said first and second
photodiodes having first electrodes connected together at a first junction;
a source of volt- age connected to said first junction, said photodiodes
having second electrodes connected to said inputs of said differential
amplifier; said first capacitor means 



being connected between ground potential and the sec- ond electrode of said
first photodiode, and said second capacitor means being connected between
ground po- tential and the second electrode of said second photodi- ode.






