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[57] ABSTRACT

Large characters and numerals of a lapse time, a musical
program title, or the like of a musical program under the
performance recorded on a photomagnetic disc can be
displayed, and an inadvertent erase of a musical program can
be prevented. The TNO and lapse time of each musical
program during the performance are displayed on a display
unit as shown in FIG. 3 at (f). Under this condition, when a
title key is depressed, the title for the TNO is displayed for
a predetermined time period on the display unit as shown in
FIG. 3 at (g). After the predetermined time period, the lapse
time for the TNO is displayed as shown in FIG. 3 at (h).
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OPTICAL DISC PLAYER HAVING
PROGRAM TITLE DISPLAY

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an optical disc player for
playing a musical program having additional information
recorded on an optical disc. More particularly, the invention
relates to a method of displaying additional information of
a musical program during its performance and a method of
erasing a recorded musical program, suitable for a mini disc
recording/reproducing apparatus (MD apparatus).

2. Related Background Art

There is known a mini disc (MD) which is one type of
rewritable photomagnetic discs. A mini disc is formed with
a pit information record area at the central area of the disc
and a recordable area at the outer area. The recordable area
includes a user’s TOC (Table of Contents) area (U-TOC) and
a program area. The recordable area has no pit, but a groove
is engraved for the guidance to trucks. Information is
recorded in the recordable area along the groove.

The groove sways like wobble. The rotation of the disc is
controlled by a signal having an average frequency of 22.05
kHz and generated based on the wobble. Absolute times
(address information) relative to the record start position are
FM-modulated and recorded in the wobble.

Data record is achieved by magnetizing a magnetic film.
Namely, the magnetic film is heated to a Curie point or
higher by a laser spot while applying a magnetic field which
reverses its polarity depending upon an input signal. The
signal is therefore recorded in the magnetic film as a change
in the magnetization direction. Such data record can be
performed even on an already recorded area, i.e., data
overwrite is possible.

The record position is managed by the information
recorded in U-TOC. Recorded in the program area is infor-
mation including a start time, end time, title, and the like for
each truck number (TNO) which is a natural number begin-
ning with “1” and assigned to each musical program. If TNO
and its additional information is erased from U-TOC, the
corresponding recordable area is handled as an unrecorded
area.

When an MD disc is loaded on an optical disc player,
U-TOC information recorded in the MD disc is read and
copied to a RAM. Thereafter, data recording/reproducing is
managed by the U-TOC information stored in RAM. Each
time a musical program is recorded or erased, the contents
of RAM are updated and recorded-in U-TOC before the disc
is unloaded from the apparatus.

Additional information as well as the start time, end time,
and the like of each musical program is also recorded in
TOC area of a reproduction-only mini disc formed with pit
trains over the whole area of its information record area.

Address information can be read from such a mini disc
during the performance of a musical program. Therefore, it
is possible to display a total time from the start address of
TNO 1 to the address of TNO under the performance, on a
display unit. The start time of TNO under the performance
can also be known from TOC information, it is possible to
display a single time from the start address of TOC under the
performance to the current address, on the display unit. The
additional information in TOC area includes a title of each
TNO so that the title of each musical program under the
performance can also be displayed.

20

25

30

35

45

55

60

65

2

Conventionally, in an optical disc player such as a CD
player, a selective display between a total time, a single time,
and the like has been realized by designating a display mode.
Such a selective display has been used because the screen of
a display unit is too small to display all information on it and
characters displayed become too small.

While playing an optical disc recorded with address
information and additional information such as the title of
each TNO, if a mode of selectively displaying a title is set,
the lapse time is not displayed. In such a case, a user
accustomed with a screen display of a conventional optical
disc player such as a CD player feels something restless. In
addition, it is not convenient for the user to be unable to
know the remaining time of the musical program under the
performance.

In erasing a musical program recorded in such a mini disc,
TNO of the program is keyed in to display it on a display
screen and an erase key is depressed to delete TNO infor-
mation from U-TOC area. This method is unsatisfactory,
however, in that if a user keys in a different TNO inadvert-
ently, the musical program not intended to be erased, is
deleted.

SUMMARY OF THE INVENTION

The present invention has been made in consideration of
the above circumstances. It is an object of the invention to
provide an optical disc player in which a lapse time is
displayed in a usual case, a title or other information of a
musical program under the performance, if necessary, can be
displayed by a user key operation.

It is another object of the invention to provide a photo-
magnetic disc recording/reproducing apparatus capable of
erasing a musical program reliably without failure.

According to one aspect of the present invention, there is
provided an optical disc player for reproducing a musical
program recorded on an optical disc having a TOC area
storing the start and end times of each musical program and
additional information, wherein a lapse time is displayed on
a display unit in a vsual case during the performance of a
musical program, and when a title key is depressed, the
additional information such as the title of a musical program
is displayed on the display unit for a predetermined time
period.

According to the optical disc player of the invention, the
lapse time of a musical program under the performance, or
the lapse time from the start address of TNO 1 is displayed
in a usual case. Accordingly, the performance like an ordi-
nary CD player can be ensured.

If the additional information such as the title of a musical
program under the performance is to be known, this infor-
mation can be displayed for the predetermined time period
upon depression of the title key, making it easy to confirm
the additional information such as the title. Since the lapse
time and program tile can be selectively displayed, large
characters can be displayed on the display screen allowing
an easy recognition.

According to another aspect of the present invention,
there is provided a photomagnetic disc recording/reproduc-
ing apparatus for reproducing a musical program recorded
on a rewritable photomagnetic disc of the type that an
absolute time is FM-modulated and recorded on a wobble of
a groove in a program area of a record/reproduction area for
each musical program and the start and end times of each
recorded musical program are recorded in a user TOC area,
wherein record information of an optional musical program
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stored in the user TOC area and including the start time is
erased by depressing an erase key during the performance of
the optional musical program so that user TOC information
of the optional musical program stored in a RAM of the
recording/reproducing apparatus is erased, and that the con-
tents of the RAM are recorded in the user TOC before the
photomagnetic disc is ejected out from the recording/repro-
ducing apparatus.

In the photomagnetic disc recording/reproducing appara-
tus, two consecutive musical programs may be combined as
having a single musical program number by depressing a
cancel key during the performance of the later musical
program of the two consecutive musical programs, and an
optional musical program may be divided into two musical
programs by depressing an insert key during the perfor-
mance of the optional musical program.

According to the photomagnetic disc recording/reproduc-
ing apparatus of the invention, in erasing an optional musical
program among a plurality of musical programs recorded on
a disc, the erase key is depressed to erase the information of
the program from the user TOC area while listening to the
program by using a rapid advance function or a search
function, preventing an inadvertent erase of a musical pro-
gram.

If the information of a musical program is erased from
user TOC information stored in a RAM of the apparatus by
depressing the erase key, the record area for that program is
thereafter treated as an unrecorded area. Therefore, a new
program can be overwritten at that area.

Since the contents of RAM are recorded in the user TOC
area before the photomagnetic disc is ejected out from the
apparatus, the user TOC information is stored in RAM when
the disc is again loaded while maintaining the previous
erased conditions.

Dividing a program or combining programs is executed
while the subject program is being performed, thereby
preventing a different program to be divided or combined.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing an embodiment of an
MD recording/reproducing apparatus according to the
present invention.

FIG. 2 is a front view of a front panel of the apparatus
shown in FIG. 1.

FIG. 3 is a diagram showing examples of displayed
representations on the display unit of the apparatus shown in
FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

An embodiment of the optical disc recording/reproducing
apparatus according to the present invention will be
described with reference to the accompanying drawings.
FIG. 1 is a block diagram showing an embodiment of an MD
recording/reproducing apparatus according to the invention.
Reference numeral 1 represents an MD mechanism for
rotating a mini disc 1a to read and write information from
and to the mini disc. The MD mechanism 1 includes a disc
motor 1d for rotating the mini disc 1a loaded by a loading
mechanism (not shown) and placed on a turntable, a light
pickup 1b and its feeding mechanism for heating the mini
disc 1a to read and write information from and to the mini
disc 1a, and a magnetic head 1c and its loading mechanism
for applying a magnetic field as record information to the
heated area of the mini disc 1a.
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Reference numeral 2 represents an MD record/reproduc-
tion. For the data record, the MD record/reproduction unit 2
controls the operation of the MD mechanism 1, compresses
voice digital data sent from an A/D converter 10 by an
ATRAC (adaptive transform coding) scheme, and stores the
compressed data in a RAM 4. When a predetermined
amount of data is stored in RAM 4, the compressed voice
data is read and encoded in a CD-ROM format, added with
an error correcting code by an ACIRC scheme, and inter-
leaved to apply an FM-modulated signal to the magnetic
head 1c.

For the data reproduction, the MD record/reproduction
unit 2 FM-demodulates a signal read by the optical pickup
1b, ACIRC-demodulates it to obtain a signal of a CD-ROM
format which is decoded and stored in RAM 4 as the
compressed voice data. The compressed voice data stored in
RAM 4 is read to recover the original voice data by the
ATRAC scheme which is transferred to a D/A converter 9.

The MD record/reproduction unit 2 also decodes infor-
mation recorded on the disc, sends the decoded data to a
controller 3, and adds sub-code information to the record
information on the disc in response to an instruction from the
controller 3.

The controller 3 receives mechanism control information,
address information stored in RAM 4, and address informa-
tion and record information written in the disc, from the MD
record/reproduction unit 2, and generates mechanism con-
trol information, address control information for RAM 4,
and information to be recorded in the disk to send the
generated information back to the MD record/reproduction
unit 2.

The controller 3 also generates disc management infor-
mation and disc additional information to store the generated
information in a RAM 8, receives signals from a key matrix
6 or an infrared ray remote controller 7 to control associated
circuits and send display information to a display unit 5.

RAM 4 temporarily stores information read from the disc
and information to be written on the disc. The display unit
5 displays information sent from the controller 3 on its
screen. The key matrix 6 is operated by a user to send an
operation instruction to the controller 3. The infrared ray
remoter controller 7 has the same function as that of the key
matrix 6.

RAM 8 is controlled by the controller 3 and temporarily
stores disc management information and disc additional
information. The D/A converter 9 converts a digital voice
signal into an analog voice signal, the digital voice signal
sent from the MD record/reproduction unit 2 having been
sampled at a frequency of 44.1 kHz and having a quantiza-
tion number of 16 bits. The A/D converter 10 converts a
voice signal sent from the analog circuit into a digital voice
signal sampled at the frequency of 44.1 kHz and having the
quantization number of 16 bits, and sends the digital voice
signal to the MD record/reproduction unit 2.

FIG. 2 shows the front pamel of the MD recording/
reproducing apparatus. In FIG. 2, reference numeral 12
represents a tray on which a disc is loaded, and reference
numeral 11 represents a power switch. Reference numerals
13 to 20 represent keys of the key matrix 6.

Reference numeral 13 represents a tray open key for
alternately opening and closing the tray 12 each time this
key is depressed and for initiating the disc unload/load
operation. Reference numeral 14 represents a title key for
displaying the title of a musical program under the perfor-
mance.

Reference numeral 15 represents a TNO forward key for
the advance of TNOs, and reference numeral 16 represents
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a TNO backward key for the retreat of TNOs. Reference
numeral 17 represents a play key for playing the disc.

Reference numeral 18 represents an erase key for erasing
a musical program under the performance. Reference
numeral 19 represents a truck number insert key for insert-
ing a new truck number. Reference numeral 20 represents a
truck number cancel key for canceling a truck number to
combine two trucks.

Next, the operation of the apparatus will be described with
reference to FIGS. 2 and 3. First, the tray open key is
depressed to open the tray 12. When the tray open key 13 is
again depressed after the disc is placed on the tray 12, the
disc is loaded in the apparatus and the disc management
information and additional information (such as titles,
record dates, and the like) written in U-TOC area of the disc
are read and stored in RAM 8.

At this condition, the optical pickup 1b rests on the start
position of TNO 1 of the disc. Displayed on the display unit
5 is the lapse time (single time) “00:00” of TNO 1 as shown
in FIG. 3 at (a).

When a user depresses the title key 14 or a corresponding
key of the infrared ray remote controller 7, the controller 3
reads the title of TNO 1 from RAM 8 and displays it on the
display unit 5 as shown in FIG. 3 at (b).

When the user depresses the forward key 15 or a corre-
sponding key of the infrared ray remote controller 7, the
controller 3 reads the title of the truck next to TNO 1 from
RAM 8 and displays it on the display unit 5 as shown in FIG.
3 at (¢).

‘When the user depresses the play key 17 or a correspond-
ing key of the infrared ray remote controller 7, the controller
3 initiates the reproduction of the musical program from the
start position of TNO 2, and calculates the lapse time of
TNO 2 from the address data read from the disc and displays
it on the display unit § as shown in FIG. 3 at (d).

During the performance of the musical program of TNO
2, if the user depresses the erase key 18 or a corresponding
key of the infrared ray remote controller 7, the controller 3
makes the MD record/reproduction unit 2 enter a pose state,
and flushes TNO 2 and its title as shown in FIG. 3 at (e).

Under this condition, if the user depresses again the erase
key 18 or the corresponding key of the infrared ray remote
controller 7, the controller 3 erases the disc management
information and additional information of the flushing TNO
from RAM 8, renumbers other TNOs consecutively from
“1”, updates the contents of RAM 8§, searches TNO next to
the erased TNO, and displays the lapse time of the searched
TNO as shown in FIG. 3 at (f).

Under this condition, if the user depresses the title key 14
or the corresponding key of the infrared ray remote control-
ler 7, the controller 3 reads the title of the renumbered TNO
under the performance and displays it for a predetermined
time period on the display unit 5§ as shown in FIG. 3 at (g).
After the title has been displayed for the predetermined time
period, the lapse time for the subject truck is displayed as
shown in FIG. 3 at (h).

If the insert key 19 is depressed, the controller 3 rewrites
the management information and additional information
stored in RAM 8 so that a new TNO is added having as its
start position the truck area at the time when the insert key
19 is depressed during the performance, and displays the
lapse time of TNO under the performance as shown in FIG.
3 at (j).

Under this condition, if the user depresses the title key 14
or the corresponding key of the infrared ray remote control-
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ler 7, the controller 3 reads the title of the renumbered TNO
under the performance from RAM 8, and displays it for the
predetermined time period on the display unit 5 as shown in
FIG. 3 at (j). In this case, since the title of the new TNO has
not been entered, the title is left blank. After the predeter-
mined time period, the lapse time for the TNO is displayed
as shown in FIG. 3 at (k).

If the user depresses the cancel key 20, the controller 3
updates the management information and additional infor-
mation for the TNO stored in RAM 8 by erasing the start
position information for the TNO, and displays the lapse
time for the TNO under the performance as shown in FIG.
3 at ().

Under this condition, if the user depresses the title key or
the corresponding key of the infrared ray remote controller
7, the controller 3 reads the title of the TNO under the
performance from RAM 8, and displays it on the display unit
5 for the predetermined time period as shown in FIG. 3 at
(m). When the tray open key 13 or the corresponding key of
the infrared ray remote controller 7 is depressed, the con-
troller 3 instructs the MD record/reproduction unit 2 to stop
the reproduction and copy the management information and
additional information for TNOs stored in RAM 8§ to RAM
4. The contents of RAM 4 are then recorded in U-TOC area
of the mini disc 1, and thereafter the MD record/reproduc-
tion unit 2 ejects the disc cartridge. During this operation,
the display unit 5 displays a flushing representation as
shown in FIG. 3 at (n).

In the above embodiment, the additional information for
TNO may include a record date and the like as well as the
program name (title). Obviously, the invention may be
applied to reproduction-only optical disc reproducing appa-
ratuses.

According to the optical disc player, the lapse time of a
musical program under the performance, or the lapse time
from the start address of TNO 1 is displayed in a usual case.
Accordingly, the performance like an ordinary CD player
can be ensured.

If the additional information such as the title of a musical
program under the performance is to be known, this infor-
mation can be displayed for the predetermined time period
upon depression of the title key, making it easy to confirm
the .additional information such as the title. Since the lapse
time and program tile can be selectively displayed, large
characters can be displayed on the display screen allowing
an easy recognition.

Like the erase key 18, the insert key 19 and the cancel key
20 may be depressed twice for achieving the function of
each key.

According to the photomagnetic disc recording/reproduc-
ing apparatus of the invention, erasing a musical program on
a rewritable photomagnetic disc and adding or erasing TNO
can be executed during the performance of the musical
program. Accordingly, the musical program to be deleted
can be confirmed by listening to it, preventing an inadvertent
erase of a musical program.

What is claimed is:

1. An optical disc player for reproducing a musical
program recorded on an optical disc having a TOC area
storing the start and end times of each musical program and
additional information, wherein a lapse time is displayed on
a display unit in a usual case during the performance of a
musical program, and when a title key is depressed, the
additional information such as the title of a musical program
is displayed on the display unit for a predetermined time
period, and after the title display for the predetermined time
period the lapse time display is resumed.
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2. A photomagnetic disc recording/reproducing apparatus
for reproducing a musical program recorded on a rewritable
photomagnetic disc of the type that an absolute time is
FM-modulated and recorded on a wobble of a groove in a
program area of a record/reproduction area for each musical
program and the start and end times of each recorded
musical program are recorded in a user TOC area, wherein
atitle display is flickered by operating the first depression of
an erase key during the performance of an optional musical
program and record information of the optional musical

8

program stored in said user TOC area including the start and
end times is erased by operating the second depression of the
erase key during the flickering display of the title so that user
TOC information of said optional musical program stored in
a RAM of the recording/reproducing apparatus is erased,
and that the contents of said RAM are recorded in said user
TOC before said photomagnetic disc is ejected out from the
recording/reproducing apparatus.
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