DESCRIPTION
MAGNETIC RECORDING APPARATUS

Technical Field

The present invention relates to a magnetic recording
apparatus which can detect a high—precisién tracking error
signal with stability, and can accurately record, reproduce or
delete information on/from a magnetic recording medium such as

a fixed magnetic disk or a floppy disk.

Background Art

Conventionaliy, in a magnetic disk system which records
information on a magnetic recording medium, a track pitch of
approximately 200 um has been employed and this is very broad
as compared with a track pitch of approximately l.6um on an
optical recording medium, and mechanically rough track
positioning has been performed using a stepping motor or the
like. However, in recent years, a track pitch of several u
m~several tens of um has been desired in order to realize
greater capacity. 1In this case, a mechanism for more accurate
"track positioning than in the conventional magnetic system is
necessitated.

Figure 3 shows a structure of a conventional magnetic

recording apparatus which detects a tracking error signal by



using light. In figure 3, the conventional magnetic recording
apparatus has an emission beam 70 (hereinafter, referred to as
a “beam” ) of linear polarized light; a semiconductor laser
light source 1 (hereinafter, referred to as a “light source” )
which outputs the beam 70; a diffraction element 16 by which
the beam 70 outputted from the light source 1 branches into three
beams; a magnetic recording medium 4 (hereiﬁafter, referred to
as a “disk” ); an objective lens 17 which condenses the beam
70 passing through the diffraction element 16 on the disk 4;
a support 21 which supports the objective lens 17 and is:able
to adjust the position of the objective lens in a Z direction
in order to accurately fix the focus position on the disk 4;
a photodetector 15 which receives the beam 70, which is
reflected and diffracted by the disk 4 to pass through the
objective lens 17 again and branches at the diffraction element
16, to output an electrical signal in accordance with the
quantity of received light; a signal processing unit 61 which
processes the electrical signal outputted.from the
photodetector 15 to output a tracking error signal; a magnetic
head 14 which receiv.es the tracking error signal outputted from
the signal processing unit 61, and performs recording and
reproduction of a tracking error signal detecting optical
system and information; an aperture 2 for narrowing the beam
70 which passes through the objective lens 17, to an appropriate

spot size on the disk 4; a base 13 where the magnetic head 14



and the aperture 2 are formed; and a drivingunit 91 which adjusts
the relative position of the disk 4 and the base 13.

In the diffraction element 16, a region 16A is formed on
the surface of the side close to the light source 1, and a region
16B is formed on the surface of the opposite side. The emission
beam of linear polarized light which is outputted from the 1ight
source 1 is incident on the region 16A of the d;Lffraction element
16, and branches into three beams, i.e., a zexo-order diffracted
beam and _ilst order diffracted beams. Three beams generated
on the region 16A further branch into plural beams on the region
16B. In an optical path which leads from the light source 1
to the objective lens 17, a grating pitch of the region 16B is
designed such that only the zero-order diffracted beam among
the diffracted beams generated on the region 16B is incident
on the aperture of the objective lens 17. Further, the beam
70, whichis reflected anddiffracted by thedisk 4 tobe incident
on the region 16B of the diffraction element 16, branches into
plural diffracted beams, and only the *1st order diffracted
beams of these beams are received by the photodetector 15.

Figure 4 shows the relationship between the disk and the

converged beam in the conventional magnetic recording apparatus.

As shown in figure 4, on the disk 4, guide grooves are formed
in the middle of the respective adjacent tracks (regions where
information is recorded or reproduced by the magnetic head 14),

and a difference in reflectivity between the guide grooves and



the other parts allows the tracking error signal to be optically
detected. In figure 4, Tn-1l, Tn, Tn+l...are tracks, and Gn-1,
Gn, Gn+l...are guide grooves. The track pitch pt and the width
of the guide grooves are set to be 20um and 2um, respectively.
Further, in order to obtain a periodic signal according to the
rotation of the disk 4, these guide grooves are intermittently
formed also in the circumferential directién. When the disk
4 rotates at 720rpm, the pitch pt' in the circumferential
direction is set so that the frequency of the periodic signal
obtained by the guide groove crossing the beam 70 in the
circumferential direction becomes 20kHz.

In the beam 70, a beam 70A is a zero-order diffracted beam
generated on the region 16A of the diffraction element 16, and
beams 70B and 70C are Xlst order diffracted beams generated
on the region 16A of the diffraction element 16. Three beams
70A-70C are spaced at pt/4 intervals to the guide groove on the
disc 4, respectively.

Figures 5(a) and 5(b) show grating patterns of the
diffraction element in the conventional magnetic recording
apparatus, and figure 5(c) shows the relationship between the
photodetector and the beams in the conventional magnetic
recording apparatus. As shown in figures 5(a) and 5(b), each
of the grating patterns formed on the regions 16A and 16B of
the diffraction element 16 is a pattern of a constant pitch.

The grating patterns on the region 16A and on the region 16B



rectangularly cross each other. As shown in figure 5(c), £
1st order diffracted beams 71 and 72 received by the
photodetector 15 comprise three beams 71A-71C and 72A-72C,
respectively. The photodetector 15 has six photosensitive
parts 15A-15F, and the beam 71A is received by the
photosensitive part 15B, the beam 71B is received by the
photosensitive part 15A, the beam 71C 1is feceived by the
photosensitive part 15C, the beam 72A is received by the
photosensitive part 15E, the beam 72B is received by the
photosensitive part 15D, and the beam 7éC is received by the
photosensitive part 15F.

As shown in figure 5(c), the light source 1 is arranged
on the photodetector 15 that is fabricated on an etched silicon
substrate. Further, a mirror 150 is formed on the silicon
substrate, and the beam 70 which is outputted from the light
source 1 is reflected at the mirror 150 to be outputted in the
z-axis direction perpendicular to an X-Y plane where the
photosensitive parts 15A-15F of the photodetector 15 are
formed.

Figure 6 is a circuit block diagram of the signal
processing unit 61 in the conventional magnetic recording
apparatus. As shown in figure 6, the photosensitive parts 154,
15B and 15C (or 15D, 15E and 15F) of the photodetector 15 are
connected to current-voltage converting units 355, 354 and 353

(hereinafter, referred to as I-V converting units for short),



respectively. Thereby, the electrical signals outputted from
the photosensitive parts 15A, 15B and 15C (or 15D, 15E and 15F)
of the photodetector 15 are converted into voltage signals by
the I-V converting units 355, 354 and 353, respectively. The
voltage signal v5 (or v6, v7) outputted from the I-V converting
units 355, 354 or 353 becomes a periodic signal of 20kHz as shown
in figure 7(a), in a state where the disk ; is rotating. At
this time, a maximum value of v5, v5'', is an output value in
a state where there is no guide groove within the beam. A
minimum value of v5, v5', is an output value in a state where
the disk 4 rotates and thereby the beam rests on the guide groove.
When the beam center coincides with the center of the guide
groove in the X direction, |v5''-v5'| takes the maximum value.

When the beam 70 is being displaced in proportion to time
t in a state where the disk 4 is rotating, v5 (or v6, v7) is
as shown in figure 7(b). On the other hand, when the beam 70
has a displacement x from the center of the guide groove (e.qg.,
Gn) of the disk 4, an envelope curve v5' (or v6', v7') of the
minimum value of the 20kHz periodic signal has such a waveform
that the envelope curves are approximately represented by
formulas (1)-(3), respectively.
formula (1)

v5'=Al*cos(2nx/pt)+Bl
formula (2)

v6'=A2-sin (2t x/pt) +B2



formula (3)

v7'=-A3'sin(2nx/pt)+B3

In formulas (1)-(3), Al-A3 are amplitudes, and B1-B3 are
DC components. Here, a ratio of the amplitude to the DC
component in each of v5'-v7', that is, Al1/Bl (or A2/B2, A3/B3)
is referred to as a modulation factor MOD. As shown in figure
6, the I-V converting units 353 and 354 afe connected to a
differential arithmetic unit 374 through variable gain
amplifying units 476, 477 and envelope curve detecting units
356, 357, respectively. Thereby, the voltage signals v5 and
v6 outputted from the I-V converting units 353 and 354 are
adjusted in the variable gain amplifying units 476 and 477 such
that the maximum amplitudes (Al+Bl shown in figure 6) of the
periodic signals become equal to each other, and then detected
as displacement signals v5' and v6' in the envelope curve
~detecting units 356 and 357, respectively. The displacement
signals v5' and v6' are subjected to differential calculation
in the differential arithmetic unit 374, and the result is
outputted as a voltage signal v8. Further, the voltage signals
v5 and v7 outputted from the I-V converting units 354 and 355
are adjusted in the variable gain amplifying units 478 and 479
such that the maximum amplitudes of the synchronous signals
become equal to each other, and then detected as displacement
signals v5' and v7' in the envelope curve detectiﬁg units 358

and 359, respectively. The displacement signals v5' and v7'
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are subjected to differential calculation in the differential
arithmetic unit 375, and the result is outputted as a voltage
signal v9.

The voltage signals v8 and v9 outputted from the
differential arithmetic units 374 and 375 have sine waves where
the respective phases differ from each other by n/2 as
represented by formulas (4) and (5), respéctively.
formula (4)

v8=A4d+sin(2n x/pt+m /4)
formula (5)

v9=Ad-sin(2zn x/pt~n /4)

In formulas (4) and (5), A4 is an amplitude. The
differential arithmetic units 374 and 375 are connected to an
arithmetic unit 433 through the variable gain amplifying units
474 and 475, respectively. Thereby, the voltage signals v8 and
v9 outputted from the differential arithmetic units 374 and 375
are adjusted to have desired amplitudes in the variable gain
amplifying units 474 and 475, respectively, and thereafter,
these voltage signals ére added in the arithmetic unit 433 to
be outputted as a voltage signal v1l0. The voltage signal v10
has a waveform as represented by formula (6) and is outputted
from an output terminal 403 as the tracking error signal.

- formula (6)
v10=K3*Ad‘sin(2xx/pt+n /4)+K4*Ad sin(2nx/pt-n /4)

=K3'Ad° sin(2nx/pt+P1l)+K3*Ad-sin(2nx/pt+=n /2+DP1)



In formula (6), K3 and K4 are gains of the variable gain
amplifying units 474 and 475, respectively, and ®1 is -=n /4.
The tracking error signal v10 becomes a signal having arbitrary
phase and amplitude by suitably selecting the gains K3 and K4.

Next, a tracking operation in the magnetic recording
apparatus so constructed will be described.

As shown in figure 3, the emission be&m 70 of the linear
polarized light outputted from the light source 1 is incident
on the region 16A of the diffraction element 16 and branches
into three beams, a zero-order diffracted beam and *1st order
diffracted beams. Three beams so generated on the region 16A
further branch into plural beams on the region 16B. However,
only zero-order diffracted beams among the diffracted beams
generated on the region 16B are incident on the aperture of the
objective lens‘17. These three diffracted beams 70A-70C are
converged on the disk 4 by the objective lens 17 (figure 5).
The beams 70A-70C, which are reflected and diffracted by the
disk 4, pass through the objective lens 17 again, are incident
on the region 16B of the diffraction element 16, and branch into
plural diffracted beams. Only *1lst order diffracted beams
71A-71C and 72A-72C of the branched diffracted beams are
received by the photosensitive parts 15A-15F of the
photodetector 15 (figure 5(c)). The photosensitive parts
15A-15F of the photodetector 15 output electrical signals

according to the quantities of the respective light beams
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received, to the signal processing unit 61 (figure 6). The
electrical signal is processed by the signal processing unit
61, and outputted as a tracking error signal to the driving unit
91. On receipt of the tracking error signal, the driving unit
91 adjusts the relative position of the base 13, which includes
the optical system and the magnetic head 14, and the disk 4.
Thereby, tracking is performed on the desifed track.

However, in the conventional magnetic recording
apparatus so constructed, since the signal separation
characteristics of the photosensitive parts 15A-15F of the
photodetector 15 are not necessarily securable enough on the
structure, crosstalk of several percent has occurred between
the output signals from the photosensitive parts 15A and 15B
(or 15D and 15E), or the photosensitive parts 15B and 15C (or
15E and 15F). Further, with miniaturization or the like of
devices in these days, opportunities where device components
are closely arranged have increased. Therefore, crosstalk
between the signals is inevitable to some extent, due to
influences of interconnections in the signal processing unit
(flexible substrate, a pattern of PCB or the like). When the
crosstalk ratio between the output signals is ¢ , the modulation
factor MOD of the above-mentioned signal v5' (or v6', v7') is
a value represented by Formula 1.

Formula 1

MOD={ /(1+ & cos@) -+ ¢ cosa } /{/(1+ & cosa) ++ ¢ cosa }



=11~

In Formula 1, @ is a phase difference of 20kHz frequency

waveforms between the output signals. When the
circumferential direction pitch of guide grooves on the disk
is pt' and the beam interval is d, & is represented by formula
(7).

formula (7)

a=27xd/pt"’

However, since the periodic signal is always constant
(20kHz) regardless of the beam position on the disk, the
circumférential direction pitch pt' of guide grooves on the disk
4 varies according to the positions of the guide grooves in the
radial direction on thé disk. 1In the case of an 3.5-inch disk
that rotates at 720rpm, the circumferential direction pitch pt’
successively varies so as to result in pt'=80u4m on the most
internal circumference of the magnetic recording region and
pt'=1604um on the most external circumference. On the other
hand, since the beam interval d is always constant, the phase
difference ¢ of the periodic signal varies on the internal and
external circumferences of the disk in inverse proportion to
the circumference pitch pt' as represented by the formula (7).

Accordingly, as shown by Formula 1, since the modulation
factor MOD is represented by a function of the phase difference,
a , themodulation factor MOD varies on the internal and external -
circumferences of the disk. Therefore, the phase difference

between the signals v8 and v9, which difference is inherently
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to be © /2, has errors to n /2, resulting in tracking errors.
The present invention is made to solve the above-
described problems and has, for its object, to provide a

magnetic recording apparatus with reduced tracking errors.

Disclosure of the Invention
A magnetic recofding apparatus according to Claim 1 of
the present invention comprises: a disk-shaped information

recording medium on which periodic physical changes providing

changesofreflectivityareformed;alightsouicewhichoutputs
a light beam; a diffraction element which receives the beam
outputted from the light source and generates thfee beams; a
light-converging optical system which converges the beams
generated by the diffraction element on the information
recording medium as a microspot; a photodetection means having
three photosensitive parts which receive beams reflected and
diffracted by the information recording medium and again
transmitted in the aperture of the light-converging optical
system, and output signals in accordance with the quantities
of received light beams, respectively; a signal processing
means which processes the signals outputted from the
photodetection means to output a tracking error signal; a
driving means which receives the tracking error signai
outputted from the signal processing means, and determines a

position of the beam on a desired track; a magnetic head which
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records information on the information recording medium, or
reproduces or deletes information from the information
recording medium; wherein the signal processing means includes
a cancel means which cancels crosstalk that occurs between the
signals outputted from three photosensitive parts of the
photodetection means.

According to the present invention, Erosstalk which
occurs between photodetection signals can be canceled, an
influence of crosstalk between signals on tracking error is
reduced, and a high-precision tracking érror signal can be
detected.

Further, according to the magnetic recording apparatus
of Claim 2, in the magnetic recording apparatus of Claim 1, the
signal processing means cancels crosstalk which occurs between
signals by the cancel means, and detects a tracking error signal
with reduced error.

According to the present invention, crosstalk which
occurs between photodetection signals can be canceled, -an
influence of crosstalk between signals on tracking error
detection is reduced, and a high-precision tracking error
signal can be detected.

Further, according to the magnetic recording apparatus
of Claim 3, in the magnetic recording apparatus of Claim 1, the
cancel means cancels crosstalk from at least a signal among the

three signals outputted from the photodetection means, to the



-14-~

other signal.

According to the present invention, crosstalk which
occurs between photodetection signals can be canceled, an
influence of crosstalk between signals on tracking error
detection is reduced, and a high-precision tracking error
signal can be detected.

Further, according to the magnetic récording apparatus
of Claim 4, in the magnetic recording apparatus of Claim 1, the
cancelmeanscompriseé:firstandsecondvoltage-dividingmeans
which perform voltage division on an output signal from a first
photosensitive part of the photodetection means; a first
differential arithmetic means which performs differential
calculation on an output signal from a second photosensitive
part of the photodetection means and an output signal from the
first voltage-dividing means; a second differential arithmetic
means which performs differential calculation an output signal
from a third photosensitive part of the photodetection means
and an output signal from the second voltage-dividing means.

According to the present invention, crosstalk which
occurs between photodetection signals can be canceled, an
influence of crosstalk between signals on tracking error
detection is reduced, and a high-precision tracking error
signal can be detected.

Further, according to the magnetic recording apparatus

of Claim 5, in the magnetic recording apparatus of Claim 4, the



-15-

first and second voltage-dividing means have voltage-dividing
ratios approximately equal to the ratio at which the output
signal from the first photosensitive part crosstalks to the
output signals from the second and third photosensitive parts.

According to the present invention, crosstalk which
occurs between photodetection signals can be canceled, an
influence of crosstalk between signals onitracking error
detection is reduced, and a high-precision tracking error
signal can be detected.

Further, according to the magnetic recording apparatus
of Claim 6, in the magnetic recording apparatus of Claim 4, the
first and second voltage-dividing means comprise resistors.

According to the present invention, crosstalk which
occurs between photodetection signals can be canceled, an
influence of crosstalk between signals on tracking error
detection is reduced, and a high-precision tracking error

signal can be detected.

Brief Description of the Drawings

Figure 1 is a diagram illustrating a structure of a signal
processing unit according to a first embodiment of the present
invention.

Figure 2 is a diagram illustrating a cancel circuit
according to the first embodiment of the present invention.

Figure 3 is a diagram illustrating a structure of a
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conventional magnetic recording apparatus.

Figure 4 is a diagram illustrating the relationship
between a conventional magnetic recording medium and a
condensed beam.

Figures 5(a) and (b) are diagrams illustrating
conventional grating patterns of diffraction elements. Figure
5(c) is a diagram illustrating the relatiénship between a
conventional photodetector and beams.

Figure 6 is a diagram illustrating a structure of a signal
processing unit of the éonventional magnetic recording
apparatus.

Figure 7 is a diagram illustrating a signal waveform in
the signal processing unit of the conventional magnetic
recording apparatus.

Figure 8 is a diagram illustrating a deformation example
of the cancel circuit according to the embodiment of the present

invention.

" Best Mode for Carrying out the Invention
(Embodiment 1)
Hereinafter, a first embodiment of the present invention
will be described with reference to figures 1, 2 and 8.
Figure 1 is a circuit block diagram of a signal processing
unit 61 in a magnetic recording apparatus of this embodiment.

The same numerals are given to the same parts as those of the
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signal processing unit 61 in the conventional magnetic
recording apparatus shown in figure 6, and an explanation
thereof is omitted.

Hereinafter, a description will be given of a point that
the signal processing unit 61 according to this embodiment
differs from the conventional signal processing unit 61. That
is, in the conventional example, an output éignal from the I-V
converting unit 353 (or 354, 355) is outputted through the
variable gain amplifying unit 476 (or 477~479) to an envelope
curve detecting unit 356 (or 357~359), as shown in figure 6.
However, in this embodiment, an output signal from the I-V
converting unit 354 is subjected to voltage division by voltage
dividing units 381 and 382, and the voltage—divided output
signals are subjected to differential calculation with the
output signals from the I-V converting units 353 and 355 by
differential arithmetic units 376 and 377, respectively, as
shown in figure 1.

Hereinafter, a description will be given of a reason why
the signal processing unit 61 so constructed of this embodiment
can cancel crosstalk between signals and detect a tracking error
signal with reduced error. Since the signal separation
characteristics of the photosensitive parts 15A-15F of the
photodetector 15 are not necessarily securable enough on the
structure, crosstalk of several percent occurs between the

output signals from the photosensitive parts 15A and 15B {or
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15D and 15E) or the photosensitive parts 15B and 15C (or 15E
and 15F). The shorter the distance between the photosensitive
parts is, the more the amount of this crosstalk increases. For
example, when the output signal from the photosensitive part
15B crosstalks to the output signal from the photosensitive part
15C (or 15A) at a ratio ¢, the I-V converting signal vé (or
v7) of the photosensitive part 15C is représented by formula
(8).
formula (8)
v6=v6,+ ¢ v5

In formula (8), v6,is an ideal signal in whichnocrosstalk
occurs between the signals. Accordingly, the amount of
crosstalk which is increased as the distance between the
photosensitive parts is shortened, can be minimized. It is
clear from formula (8) that crosstalk between signals is
canceled and an influence of crosstalk on the modulation factor
as represented by Formula 1 is prevented by subjecting the I-V
converted signal v5 from the photosensitive part 15B to voltage
division into the ratio equal to the crosstalk ratio ¢ and then
subjecting this voltage-divided output signal and the I-V
converted signal v6 from the photosensitive part 15C to
differential calculation.

In this way, éccording to this embodiment, an output
signal among three signals outputted from the photosensitive

parts of the photodetector is subjected to voltage division and
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the voltage-divided signal is subjected to differential
calculation with the other output signals, whereby crosstalk
between the signals can be canceled, and a tracking error signal
with reduced error can be detected.

Further, in the signal processing unit 61 of this
embodiment, the output signal from the I-V converting unit is
subjected to voltage division and differeﬁtial calculation.
However, wherever the voltage-dividing unit and the
differential arithmetic unit are used before the envelope curve
detectiné unit, crosstalk can be canceled.

Further, the voltage-dividing unit and the differential
arithmetic unit are not required to be independent circuits.
As shown in figure 2, in a typical differential arithmetic
amplifier, the voltage-dividing unit and the differential
"arithmetic unit are easily constructed by setting voltage gains
on an inverse input side and on a non-inverse input side at
suitable values, respectively. That is, when resistance
values (R1-R4) of resistors 501-504 satisfy a conditionm of
formula (9), &€v5 in formula (8) can be subtracted from vé6.
formula (9)

R4/ (R3+R4)=¢ R2/(R1+R2)

Further, in figure 2, a circuit structure where voltage
gains on the inverse input side and on the non-inverse input
side are determined only by the resistors is described. However,

the above-described structure can be implemented also when a
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resistor, a capacitor, a coil or the like is used singly or
combined in series or parallel to make the circuit have
appropriate frequency characteristics. Further, crosstalk
between the signals can be canceled with higher precision by
adjusting the voltage gains on the inverse input side and on
the non-inverse input side to the optimum values, employing
variable resistors or the like. Moreover,.the variable gain
amplifying unit 476 (or 479) and the differential arithmetic
unit 376 shown in figure 1 may be integrated using a digital
potentiometer or the like as R2 (a resistor 502) in figure 2,
to cancel crosstalk.

Further, as shown in figure 8, when the output signal from
the I-V converting unit 353 (or 354, 355) is amplified by an
inverse voltage amplifier composed of the differential
.arithmetic amplifier 378 (or 379, 380) and the resistors 505
and 506 (or 507, 508, 509, 510), the output signal from the
differential arithmetic amplifier 379 is inputted through the
resistor 511 (or 512) to an inverse input terminal of the
differential arithmetic amplifier 378 (or 380), whereby
crosstalk can be easily canceled. That is, a voltage gain of
the inverse voltage amplifier can be obtained by dividing the
resistance value of the resistor 506 by the resistance value
of the resistor 511. This voltage gain corresponds to the
voltage division ratio at the time when the I-V converted signal

is subjected to voltage division by the voltage-dividing units



-21-

381 and 382 shown in figure 1. Accordingly, here, a typical
adder is constituted by the differential arithmetic amplifier
378 (or 380) and resistors 505 (or 509), 511 (or 512), and 506,
and the output signal from the differential arithmetic unit 379
is inputted to the differential arithmetic amplifier 378,
whereby subtraction of ¢ v5 in formula (8) from v6 is achieved.
Further, even in the case where the résistors 505, 507,
509, 511 and 512, and a coupling capacitor are connected in
series to remove DC components of the signal, crosstalk can be

canceled by selecting an appropriaté capacitance value.

Industrial Availability

As described above, the magnetic recording apparatus
according to the present invention detects a high-precision
tracking error signal, with stability, and it is suitable for
recording, reproducing or deleting information on/from a
magnetic recording medium such as a fixed magnetic disc or a

floppy disc.
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CLAIMS

1. A magnetic recording apparatus comprising:

a disk-shaped information recording medium on which
periodic physical changes providing changes of reflectivity are
formed;

a light source which outputs a light beam:

a diffraction element which receives the beam outputted
from the light source and generates three beams;

a light-converging optical system which converges the
beams generated by the diffraction element on the information
recording medium as almicrospot;

a photodetection means having three photosensitive parts
which receive beams reflected and diffracted by the information
recording medium and again transmitted in the aperture of the
light-converging optical system, and which output signals in
accordance with the quantities of received light beams,
respectively;

a signal processing means thch processes the signals
outputted from the photodetection means to output a tracking
error signal;

a driving means which receives the tracking error signal
outputted from the signal processing means, and determines a
position of the beam on a desired track;

a magnetic head which records information on the
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information recording medium, or reproduces or deletes
information from the information recording medium;

wherein the signal processing means includes a cancel
means which cancels crosstalk that occurs between the signals
outputted from three photosensitive parts of the photodetection

means.

2. The magnetic recording apparatus of Claim 1 wherein
the signal processing means cancels crosstalk which occurs
between signals by the cancel means, and detects a tracking

error signal with reduced error.

3. The magnetic recording apparatus of Claim 1 wherein
the cancel means cancels crosstalk fromat least one signal
among the three signals outputted from the photodetection means

to the other signal.

4. The magnetic recording apparatus of Claim 1 wherein

the cancel means comprises:

first and second voltage-dividing means which perform
voltage division on an output signal froma first photosensitive
part of the photodetection means;

a first differential arithmetic means which performs
differential calculation on an output signal from a second

photosensitive part of the photodetection means and an output
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signal from the first voltage-dividing means;

a second differential arithmetic means which performs
differential calculation on an output signal from a third
photosensitive part of the photodetection means and an output

signal from the second voltage-dividing means.

5. The magnetic recording apparatus of Ciaim 4 wherein
the first and second voltage-dividing means have
voltage-dividing ratios approximately equal to the ratio at
which the output signal from the first photosensitive part
crosstalks to the output signals from the second and third

photosensitive parts.

6. The magnetic recording apparatus of Claim 4 wherein
the first and second voltage-dividing means comprise

resistors.



