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(57) Circuit permettant de lire des données €crites sur un
disque, qui filtre les fréquences respectives de données
de différentes bandes. Ledit circuit comporte une unite
de filtres (24) composce d'une pluralit¢ de filtres
correspondant chacun a la fréquence d'une bande
différente et un controleur (25) de sélection de filtre
dstin¢ a commander la fréquence fournie a I'unite (24) de
filtres, ce qu1 permet le filtrage selon les fréquences des
différentes bandes. Il est ainsi possible d'écrire des
données a haute densite sur le disque, et le filtrage des
donneées est optimise, s1 bien que la qualité de signal du
circuit de lecture des donné€es du disque s'en trouve
amelioree.
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(57) A circuit for reading out data written on a disk filters
respective frequencies of data of different bands. The
circuit has a filter unit (24) consisting of a plurality of
filters each corresponding to the frequency of a different
band and a filter selection controller (25) for controlling
the frequency supplied to the filter unit (24) to thereby
filter with respect to the frequencies of different bands.
Thus, high density data can be written on the disk, and
filtering of the data 1s optimized, so that the signal quality
of the disk read-out circuit 1s enhanced.
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ABSTRACT

A circuit for reading out data written on a disk filters réspective frequencies of
data of different bands. The circuit has a filter unit (24) consisting of a plurality of
filters each corresponding to the frequency of a different band and a filter selection
controller (25) for controlling the frequency supplied to the filter unit (24) to thereby
filter with respect to the frequencies of different bands. Thus, high density data can be
written on the disk, and filtering of the data is optimized, so that the signal quality of

the disk read-out circuit is enhanced.
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1
DISK READ-OUT CIRCUIT

Techmcal Field
The present invention relates to a circuit for reading out data from a disc in a
disc drive, and more particularly to a disc read-out circuit capable of filtering

corresponding to respective frequencies of data of different bands.

Background Art

Disks of a magnetic recording mode are generally adopted for reading and
writing data in various apparatuses such as personal computers and word processors.

However, owing to limited disk size, the data written on the disk has to be compressed,
to thereby increase the volume of data storable within the allotted disk area.

To meet this requirement, an apparatus which can read and write data having
different periods onto one disk has been developed to heighten the volume of data. The
apparatus is a disk drive capable of reading and writing data while using plural density
modes, which is introduced in U.S. Patent No. 4,805,047 entitled "Read/Write
Magnetic Disk Apparatus Operable in Plural Density Modes. "

Reterring to Figure I, the data read-out circuit in the disk drive of the above
patent includes: a head 10 for reading out data stored on a disk 1; a gain controlled
amplifier 11; a first filter 13 for filtering servo data in the data supplied from head 10
via gain-controlled amplifier 11; a second filter 14 for filtering information data also
in the data supplied from head 10 via gain-controlled amplifier 11; a signal controller
|5 for recognizing the trequencies corresponding to the servo data and information data
having different bandwidth from each other, and generating a signal for activating one

filter corresponding to the recognized frequency; a differentiator 16 for ditterentiating
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the signal filtered in first and second filters 13 and 14; a differential comparator 17 for
eliminating a distorted signal; and a pulse generator 18 for producing one-shot pulse
from the servo and information data. Here, gain controlled amplifier 11 amplifies the
servo and information data supplied from head 10, and then supplies the amplified data
to first and second filters 13 and 14. At this time, one filter is selected to filter the data
by generating a servo signal, so that signal controller 15 activates either first filter 13
when the signal supplied from head 10 corresponds to the servo data or second filter 14
when the signal from head 10 corresponds to the information data.

Meanwhile, the frequency bands employed in the servo and information data
may be identical to each other, but the frequency band of the information data is
generally higher, so that much more data can be written in this section. Currently, a
zone bit recording mode is utilized to maximize the recording density of the information
data, wherein the servo data has the same frequency throughout every zone on a disk,
but the data on the region where the information data is recorded, is recorded and
reproduced as frequencies having different bands for the respective zones.

Therefore, in the conventional disk drive, the greater difference between the
frequency band corresponding to the data written in the servo and information data
sections induces greatly different signal qualities of the servo and information data. As

a result, the function of the filter is lowered which affects the quality of the disk drive.

Disclosure of the Invention

In order to solve the above-described problem, the object of a present invention
1S to provide a disk read-out circuit including means capable of filtering respective
frequencies of different bands, thereby providing a signal of high quality.

To achieve the object of the present invention, there is provided a circuit for
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reading out servo and information data from a disk having a pluralitv of tracks forming
concentric circles partitioned into a plurality of sectors, each sector consisting of a first
region recorded with the servo data of the same frequency and a second region to be
recorded with information data of different frequencies, the data read-out circuit
comprising:

pickup means for picking up the data written on the disk as an electrical signal;

first filter means for filtering a signal corresponding to the servo data only in the
picked-up electrical signal;

second filter means consisting of a plurality of filters for filtering a signal
corresponding to each frequency band of the information data in the picked-up electrical
signal; and

filter selection control means having signal control means for recognizing each
frequency of the data of different bands to supply the recognized data to corresponding
filter, whereby a servo signal is generated to allow the first filter means to be active
when the picked-up electrical signal corresponds to the servo data, and a corresponding
filter in the second filter means to be active by recognizing each data frequency band
corresponding to data having different bands when the electrical signal corresponds to
the information data.

Also, there is provided a data read-out circuit for reading out servo and
information data from a disk having a plurality of tracks forming concentric circles
partitioned into a plurality of sectors, each sector consisting of a first region having the

4
servo data of the same frequency and a second region having the information data of

different frequencies, the data read-out circuit comprising:
pickup means tor picking up the data written on the disk as an electrical signal;

first filter means for filtering a signal corresponding to the servo data in the



5

10

15

20

23

2120509

picked-up electrical signal;

second filter means for filtering a signal corresponding to the information data
in the picked-up electrical signal; and

filter selection control means for generating a servo signal to allow the first filter
means to be active when the picked-up electrical signal corresponds to the servo data,

and the second filter means to be active when the electrical signal corresponds to the

information data.

Brief Description of the Drawings

The present invention can be further understood with reference to the following
description in conjunction with the appended drawings, wherein like elements are
denoted by the same reference numerals. In the drawings:

Figure 1 1s a block diagram showing a disk read-out circuit of a prior art:

Figure 2 illustrates the process for converting data written on the disk into a
digital signal;

Figure 3 illustrates the pattern of servo data:

Figure 4 illustrates the formation of individual data sectors recorded on a disk;

Figures 5A, 5B and 5C show the frequency bandwidth of data written in

respective zones according to the zone bit recording mode: and

Figure 6 1s a block diagram of a disk read-out circuit according to the present

Invention.

Best Mode for Carrying out the Invention

Referring to Figure 2, a reference numeral 31 denotes a waveform of the signal

supplied from a head; 32 is a waveform of the signal obtained by amplitying signal 31
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supplied from the head; 33 is a waveform of the signal obtained by filtering the
amplified signal 32; and 34 is a waveform of the signal obtained by digitizing the
filtered signal 33. Here, a disk drive detects data such that it filters signal 31 supplied

from the head to thereby eliminate distortion, and then converts the filtered signal into

the digital data.

As shown 1n Figure 3, servo data written on a disk has position data (gray code)
for indicating the inherent position of a track, data (A and B) for placing the head on
the center of the track and data (postamble) for synchronization, and is different from
information data which is actually utilized by a user. The frequency of each of the two
types of data 1s different from each other, and the servo data is written and read out by
means of a circuit called a servo writer. Also, the section of the disk on which the
servo data is written is distinct from the data section actually utilized by the user, i.e.,
the information data section.

Generally, in the zone bit recording mode, the disk track with data has zones and
sectors, with each sector being divided into two regions: a region for writing the servo
data written during the manufacturing process and a region for writing information data.
Here, the number of sectors is different for each zone. In more detail, referring to
Figure 4, the disk is partitioned into zones forming concentric circles around the center
of the disk, and each zone consists of sectors. Also, the sector is then divided into
regions for writing servo data and information data. The circumference of each zone
becomes shorter as the center of the disk is neared, which decreases the number of
sectors. Whereas, the number of sectors increases when moving outward from the
center of the disk.

At this time, in view of the relation between frequency and time, since the

read/write time of the data is the same in each zone, the read/write frequencies differ
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in the data region of each zone.

Due to this reason, as shown in Figure S, the frequency bandwidth of the data
ditfers in each zone, and especially, the frequency in a zone 3 is extremely different
from that of the corresponding servo data. Moreover, when a zone has more sectors,
the frequency difference becomes more severe.

In order to solve the foregoing problem, a disk drive according to the present
invention shown in Figure 6 comprises: a pickup 20 for picking up written data from
a disk 1 as an electrical signal; a gain controlled amplifier 21 for gain-control-
amplifying the data supplied from pickup 20; a first filter unit 23 for filtering a signal
corresponding to servo data in the picked-up electrical signal; a second filter unit 24
consisting of a plurality of filters for filtering a signal corresponding to information data
having respective frequencies of different band in the picked-up electrical signal; a filter
selection controller 25 for recognizing each data frequency, and generating a servo
signal for allowing one filter corresponding to the recognized frequency to be active;
a differentiator 26 for differentiating the filtered signal in first and second filter units
23 and 24; a differential comparator 27 for eliminating distortion; and a pulse generator
28 for producing one-shot pulse from the data. Here, gain-controlled amplifier 21
supplies the electrical signal supplied by means of pickup 20 to filter selection controller
25. Also, filter selection controller 25 allows first filter unit 23 to be active when the
picked-up electrical signal corresponds to the servo data. Meanwhile, when the
electrical signal corresponds to information data, filter selection controller 25 recognizes
each frequency and generates the servo signal for allowing one filter corresponding to
the recognized frequency band to be active in second filter unit 24, thereby filtering the
signal. Thereatfter, the signal filtered in accordance with the above-described method

1 differentiated in ditferentiator 25 and then is output. The distortion in the
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differentiated signal 1s eliminated in differential comparator 26, so that a distortion-free
coded data signal i1s produced, to be thus output via pulse generator 28.

That 1s, 1n the disc drive constructed as above according to the present invention,
the filtering is carried out such that, if a control command is input or command to read
out the servo data occurs, filter selection controller 25 selects one filter corresponding
to the frequency of the servo data. Meanwhile, upon occurrence of a command to read
out information data, a filter of the corresponding frequency band is selected.

As another embodiment of the disk drive according to the present invention, in
place of second filter unit 24, a programmable filter capable of altering bands is
employed. Otherwise, the filtering can also be carried out using passive devices, i.e.,
resistors, inductors and capacitors, to control the filtering of the frequency band of the
corresponding data.

Therefore, the readout circuit in the disk drive according to the present invention
allows the data having different frequencies of multiple bands to be read and written on
the same track of a disk. Thus, the data can be stored in high density. Also, the
filtering 1s carried out with respect to respective frequencies corresponding to the data.
As a result, the filtering of the signal is optimized and the signal quality of the disk
drive is remarkably enhanced.

The foregoing has described the principles, preferred embodiments and modes
of operation of the present invention. However, the invention should not be construed
as limited to the particular embodiments discussed. Instead, the above-described
embodiments should be regarded as illustrative rather than restrictive, and it should be
appreciated that variations may be made in those embodiments by persons skilled in the

art without departing from the scope of the present invention as defined by the following

claims.
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Industnal Apphcability

As described above, the present invention is applied to a data filtering circuit for
reading out data on a disk, capable of filtering respective frequencies of different bands
In a disk drive, but is not necessarily limited thereto. Instead, it should be appreciated

that the present invention can be applied to any disk read-out circuit in a disk drive.
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CLAIMS:

1. A circuit for reading out data from a disk having a plurality of tracks
forming concentric circles partitioned into a plurality of sectors, each sector consisting
of a first region recorded with servo data of the same frequency and a second region
recorded with information data of different frequencies, said circuit comprising:

pickup means for picking up said data written on said disk and converting said
data into an electrical signal,

first controllable filter means for filtering signal frequencies corresponding to
the frequencies of said servo data in said picked-up electrical signal so that only the
signal frequencies corresponding to the data are passed,;

second controllable filter means consisting of a plurality of filters for filtering
signal frequencies corresponding to each frequency of said information data in said
picked-up electrical signal so that only the signal frequencies corresponding to the
data are passed; and

filter selection control means responsive to the outputs of said first and said
second filter means for recognizing each of the different frequencyv bands of said data
and for providing a servo signal to said first filter means to allow said first filter means
to be active when said picked-up electrical signal corresponds to said servo data and
to allow a corresponding one of said filters in said second filter means to be active by

recognizing each data frequency corresponding to data having different frequency
bands when said signal corresponds to said information data.

2. A circuit for reading out data from a disk having a plurality of tracks

forming concentric circles partitioned into a plurality of sectors, each sector consisting
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of a first region having servo data of the same frequency and a second region having
information data of different frequencies, said data read-out circuit comprising:

pickup means for picking up said data written on said disk as an electrical
signal,;

first controllable filter means for filtering signal corresponding to said servo
data in said picked-up electrical signal so that only the signal corresponding to the
data is passed;

second controllable filter means for filtering signal corresponding to said
information data in said picked-up electrical signal so that only the signal
corresponding to the data is passed; and

filter selection control means responsive to the outputs of said first and said
second filter means for generating a servo signal to allow said first filter means to be
active when picked-up electrical signal corresponds to said servo data, and said
second filter means to be active when said electrical signal corresponds to said
information data; and

wherein said second filter means includes means for programming the
frequency band of said second filter means to a frequency band corresponding to the

frequency band of said information data in said picked-up signal.

RIDOUT & MAYBEE
Toronto, Canada
Patent Agents
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