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| nyrent i on. Ihe I nvention relates to a disc reproducing appar

reproduce & CD-1 ditsc on which image data and the like in addition to-audio

data are recorded. 5 _ Description of the Prior Art .There has been proposed
A CD-1(CD | nteractive) systeﬂ?$% BP RODUGiNfe ARRARATAEY ural i mage,

ani mation, “conmputer graphics, etc.), text data, programdata, and’ the like
in addl ti on to audl o dat a ar e BACKGROWND @Ft 0HP XNVENTION

1 Fleld ‘of the Invention

The invention relates to a disc reproducing
aﬁparatus which can reproduce a CD-I disc on which image
data and the like in addition to audio data are recorded.

5 Description of the Prior Art

There has been proposed a_CD-I'(CD Interactive)
system iﬁ which image.data (natural image, animation,f
cdﬁputer graphics, etc.), text.data, program data, and the
like iﬁ addition to audio data are recorded onto a CD .

10 (Compact bisc) and which can execute the operatioh in an
interactive manner.. Since such a CD-I system has a
refroducing function of charagteré, images, audio data,
computer data, etc., it can be used in AV industrial
apparatuses mainly for the purpose of audio aﬁd video

15 fields,,an electronic publishing which mainiy handles

characters, éata base services ﬁainly coﬁprisiné
information files,'education and amusement which are
mainly executed by interacti&e reséonsés, and.the like.

_ .Thus, the CD-I éystem is expected as a medium of a new

20 format.

In the CD-I system, various specifications are
predetermlned so that it can widely be spread as a home-
use system while keeping a compatibility. That is, in the
CD-T system, a CPU of the 68000 type (microprocessor of 16

25 . T
: bits developed by Motorola Inc.) is used and an operating
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10, (Conpact .Di sc) and which can execute the operation in an interactive
Since such a CD-I system has a reproducing function of characters,

audi o data, conputer data, etc2, it can be used in AV industrial-

apparatuses mainly for the purpose of audio and video 15 fields, an

“el ectroni c publishing which mainly handl es characters, data base services

mafnner .
. i mages,

mai nly conpri
mainly executed by Interactive. responses,

sl " tiisORuhihfeén CRided orN¢ianusAsENbswhish are
%ig%eh'&ﬁiéﬁil' e td¥§9 and the ﬁiﬁg§ Thus, the CD-|

systemis expgfdeRddadsa ardBidityieObper staWg2ystenf ¥hHBh- handles various

kinds of files. Two trigger buttons and an X-Y device are -
used as an input device. Two audio and video éystems are
prepared as an output system. The CD-I p1a§er‘is-7
cbnétructed so that it cén reproduce ordinary compact disc
for a music.

As mentioned above, the-CD-I player can
feproducé not only a CD-I disc but also an ordina;y
compact disc forlmusics (CD-DA disc). However, in the CD-

I player, it is determined that two trigger buttons and an

- X-Y device are used as an input device. Aall of the

operations must be performed by using at least those two

trigger buttons and the X-Y device. Therefore, in the
conventional CD-I player, even when a Cb-DA disc is
reproduced, the operations must be performed by the two”
trigger buttons and the X-Y device.

Therefore, there is considered a method wheéreby

the operation keys of PLAY, STOP,_AMS (Auto Music Scan),

and the like which are used when reproducing a compact

disc for musics are displayed on an initial screen of an

~LCD display; and when a CD-DA disc has been loaded, the

operations of the operation keys which are displayed on
the screen are executed by using two trigger buttons and

an X-Y devicé." In the case of the CD-I disc, however,

.since those operation keys which are displayed are

‘unnecessary, if the operation keys are always displayed on

Al

i
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In the CD-I

system various specifications are predeternined so that
mLaer be spread as a home- use system while keeping a conpatibilijty.
is, in the CDI

it can
That

system, a CPU of the 68900 type (microprocessor of 16 25

bits devel oped by Mdtorola Inc.) is used and an operating 2 system
Swhich is fundanental ly based on wi despread 0S9 is
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the initial screen, the vain operation keys are displayed
;o long as the Cﬁ-I disc has been loaded, so that.the user
is confused.

In the case of reproducing a CD-DA disc, since
there is no need to display on fhe screen, there is
considered a method whereby the LCD display is turned off
and an eléctric power consumption'is reduced. Howéver, in
the case.where thé,operations to reprodﬁce the.CD-DA disc
are eXecutéd by using two trigger.buttons and an X-Y

deviéé'while observing the screen, if.the LCD display is

- turned off, :an inputting operation cannot be performed.

OBJECTS AND SUMMARY OF THE INVENTION

It is, therefore, &n object of the invention to
provide a disc_reproducing apparatus_in which when a disc °
having different format has been loaded, the operability
;an be improved without making the user confused.

' Anothe¥ object of the invention is to provide a
disc reproducing apparatus which can.also execute varioﬁs
kinds of operations even.if an LCD display has been turned
off.

Accordisg to an aspect of the invention, there
is provided a disc reprodﬁcing apparatus for reproducing a
disc on which audio data has been recorded or a disc on

which at least image data iq addition to.audio data have

been :edordedv comprising:

means for reading and repréducing the audio data

This Sheet Has Been Reﬂlaced

IR




used a§'$ real -time operating system which handl es various kinds of files.
Two trigger buttons and an X-Y device are used as an input device. Two

audi o and vi deo

systens are prepared as an %utput system The CD-1. pl ayer

i's constructed so that it can reproduce ordinary conpact disc for 'a nusic.
“As nentioned_above, the CD-1 player can reproduce not only a CD-1 disc but
al so an ordi Flarf-r@snﬁhetd%ﬁcs‘c for musics (CD-DA disc). However, in the CD

| player, it is

“used as an input device. M§ansofox formin

determned that two trigger buttons and an X-Y device are
8 a video signal -on the basis of

the image data;
display means for displaying the video signal;

discriminating means for discriminating whether

the disc to be reproduced is the disc on which only the
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audio data has been recorded or the disc on which the
image data together with the:audio data have been.
récorded; |
| operating means for operaﬁing the reproduction
of the audio data and a display of the video signal; and
" means for Switching the operation of the

operating means on the basis of the result of the
discrimination by.the discfiminating means.

According to another aspect of the invention,
there is provided a disc reproducing apparatus in which a
disc is loaded into a main body and which has means for
;eproducing a plurality of audio aata recorded on the
disc, means'fqr readiﬁgiqut and displaying a plurality of
image data retofded on the disc, and an operation key for
selecting and displaying thé_plurality of image data,
comprising: | | |

‘means fof detecting whefhe: the aisc has been
loadéd or not;

means for detecfing whether=the image data has
been recor&ed'on the disc or not after the loading of the

disc had been detected; and
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operations nmust be perforned by using at |east those two trigger buttons
and“the X-Y device. Therefore, in the conventional CD- | player, even when
a CD-DA disc is reproduced, the operatigons nust be performed by the two
teigger buttons and the X-Y device. Therefore, there is considered a nethod
wher eby the operation keys of PLAY, STOP, AMS (Auto Music Scan), and the

| i ke which are used when reproduci ng a conpact disc for nusics are -
di spl ayed on an initial screen of an LCD display, .and when a CD- DA di sc has
been | oadkd, the oper amgans &5ir spEtipk e GReRabIonkeyhtard sReirdyed on

key to control the reproduction of the plurality of audio
data in the case where no image data is recorded on thé
disc. |
5 The display means comprises an LCD display, for
example. The LCD display is arrangeq on a cover portion
which is arranged on the play main body so as to the
freely opened or closed. In a state that the cover
portion.is opened, the LCD display is éxpoSgd, thereby
10 enabling the video signal to be seen and enabling the
display of the video signal to be operéted. In a state_'
that the cover portion is.closed, the audio data can be
reprodﬁced and the reproducfién of the audio data can
be operated. Further, when the driving of the LCD display
15 is stopéeé, fhe operating means functions as a special key
for opefating the audio reproductioﬁ. |
When a disc is loaded, the kind of disc is
discriminated from TOC (fable of Contents) data recorded

on the disc. When a CD-DA disc has been 16&ded, operation

20 keys of PLAY, STOP, AMS, etc. are displayed. When a cp-1
" disc has been loaded, those béeration keys a:é erased.
Therefore, when a CD-DA disc has been loaded, aﬁ audio-

réproduction can be easily perfbrmed. A si£uati$n such
that when a CD-I disc has been loaded, a‘vain display is

25

.displayed and the user is confused can be prevented.

:frurther, in the case where a CD-DPA disc or a CD-I/CD-Da

—_—
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the, screen are executed by using two trigger buttons and an X-Y device.ln
the case of the CD-1 disc, however, since those operation keys which are
di spl ayed are unnecessary, if the operatign keys are always displayed on
31 the initial screen, the vain operatjon keys:are displayed so |ong as
fhe CD-1 disc has been | oaded, so that the user is confused.

1  disc (disc in which a CD-I format and a CD-DA format
B mixedly exist) has been loaded and only an audio
reproduction is executed, two trigger buttons and an X-Y
device which gre used to reproduce the CD-I disc are made
5 function as a special key for an audio reproduction.
Thus, even,ﬁhen_the driving of an LCD display has been
stopped, §arious kinds of audié reproducing operations can-
be freely executed. |
The above, and other, objects, features ana
10 advantage of the present invention will become readil?
apparent from the following detailed description thereof
which.is to be read in connection with the accompanying

drawings.

15 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 (Figs. 1A and 1B) is a perspective view showing a whoTe:
‘construction of an embodiment 6f the invention; | |
Figs. 2A, 2B and 3 are schematic diagrams which arg :
. used in the explanation of the specifications of a CD-I;
20 | : | Fig. 4 is-a block diagram showing an internal
' construction of the embodiment of the invention;
Fig. 5 is a flowchart which is used in the -

e#plaﬁétion of the opération of the embodiment of the
invention; and .

25 Fig. 6 (Figs. 6A to 6 D) is a schematic diagram which is used in
the explanation of the indication of a display in the

- .embodiment of the invention.
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In §he case of reproducing a CD-DA disc, since 5 there is no need to

di splay on the screen, there is considered a nethod whereby the LCD displ-ay
is turned off and an el ectric power consgnption is reduced. Howeveér, in the
case where the operations to reproduce the CD-DA disc are executed by using
two trigger buttons and an X-Y-10 devi ce whil e observing the screen, if
the LCD display is turned off, an in%uttino operati on cannot be perforned.
OBJECTS ANO SUMVARYREFAILED DESERIBTHAN| OF | PREFERRER EMBODIMENTS of t he

‘invention to provide a di sc reprpducin% gaxatué,in whi ch when a disc
) An embodiment of the invention will be described

in accordance with the followihg order.
a. Construction of an embodiment
5 b. With respect to a Cﬁ-I format
bi.-Data structure |
b2..Writing of audio data
b3. Writing of video data
b4. Disc
10 bS. Hardware
c. Internal construction of';n embodiment
d. Opération of an embodiment

~e. Operation when display is unnecessary

15 a. Construction of an.embodimgnt

.'Figs. 1A and 1B are d%Fgrams showing a whole
construction of a CD-I player to which the invention has’
been apﬁlied.
| In Figs. 12 and lﬁ, reference numeral 1 denotés'
20 a who}e CD-1 playér to which the invention has been
applied. In order to enable the CD-I player 1 to be -
easily carried to the outside an LCD displaj 13 is |
integrated and the size and weight of the CD-1 player 1
are reduced by realizing an IC, using chip parts, and th;
25 like. Dimensions of the entire CD-I player 1 are set to,

for instance; a width of 140 mm, a length of 170 mm, and a

“ ~height of 60 mm.
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5 ﬂhaV|ng different format has been | oaded, the operablllty can be
|nproved wi t hout neking the user confused. Another obj ect of the invention

is to provide a disc reproduci ng appar 8t us which can al so execute various
ki nds of operations even if an LCD display has been turried 20 .~ off.
-According to an aspect of the invention, there is provided a disc

reproduci ng appar at us P gqu n é’tﬂirﬁ op shrnaudi@edpd.a has been
recorded br-a disc on f%lé%g é Q%tg?nage §gta9¥€%aghltloncto audi o data
have 25  been LRCRII8(LenCOBP! i5Hadd driving section to move the

optical head in the radial direction of the disc, and a
printed circuit board to process a reproduction signal
g  from the optical head are enclosed in the casing of the
player main body portion 2 of the CD-I player 1. TFurther,
a compnter comprising a CPU of the 68000 type is ‘enclosed
in the casing. |
| A head phones jack 3, a sound volume adjusting
10 dial 4, and a power on/off snitch 5 are arranged on a
front side surface 23 of the player main body portion 2.
An open button 6 is arranged on a front side upper edge of
the player main body portion 2.
A middle cover 7 is rotatably arranged on the
15 'player main body portion‘z of the CD-I player 1. By
depreseing the open button 6, the middle.cover 7 is opened
as shown in Fig. 1B. ‘When the middle cover 7 is opened,
the disc can be loaded/unloaded. A window portion 8 is.
formed in the middle co#er 7. A tranaparent member is
20 used as a window portion 8. The rotating state of the
| loaded disc 15 can be checked through the window portion
8. |
' An X-Y device 11 and trigger buttons 10A and 10B
are arranged on a front edge surface of the middle cover
25 7.  The X-Y device 11 can designate p051t10ns in the X and
| Y directionslby depressing'portiqns which are deviaéed

from the center in the vertical and horizontal direction,
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mearrs for reading and reproduci ng the audi o data 1 fromthe disc; neans
for*formng a video signal on the basis of the inmage data; di.splay neans
for displaying the video signal; 5 di scrimnating means for

di scrim nati ng whether the disc to be reproduced is the disc on mhrch onIy-
t he audi o data has been recorded or the disc on mhrch t he

1 respectively.
A pointing device such as track ball, mouse,
. joy-stick, or the like can be used as such an X-Y deVice
11. " |
5 " . An outer cover 12 is rotatably arranged over the
middle cover 7. The outer cover 12 can be manually
opened.
o The outer cover 12 can be opened to an
opéniné/closing angle of 90* or more, and fixed to
10 predetermined openingjclosing.angle of 6. The LCD
display 13 of a size of, e.g., 4 inches is arranged on a
back surface 12A of the outer cover 12. By opening the
outer cover 12, the LCD display 13 is exposed as shownlin
the figure, thereby enabling a picture plane of 'the LCD
15  display 13 to be seen. An LCD driving switch 14A is also
arranged od the back surface 12A of the outer cover 12.
By operating tﬁe'iCD driving switch llA, the LCD display
13 can be on/off controlled. Reference numeral 14B
denotes a switch to detect opening/closing of the outer
20 cover 12 which is arranged.on a rear side front edge
surfaCe.of the élay'main body 2. By operating the switch
148, the LCD display 13 may be on/off controlled depending
on the opening/closing state of the outer cover 12. That
is, Wheﬂ.the outer"eover 12 is opened, the-driving_of the
25 1CD display 13 is turned on. When the outer cover 12 is

* - closed, the driving of the LCD display 13 is turned off.

AT
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i mage data together with the audi o data have been recorded; 10

operating neans for operating the reproduction of the audio data and a _
di splay of the video signal; and neans for switching the operati-on of the
operating. neans on the basis of the resul® of the di scrim nation by the

di scrim nating nmeans. 15 Accordi ng to anot her aspect of the

I nvention, there is provided a disc reproducing apparatus in which a disc-

is loaded igto a main gggx {gg%é@@igg ngﬁ_qe§g§m;@r reproducing a plurality
~of audi o dat'a r ecor déd"oh ther. :
The CD-I player to which the invention has been
applied can reprodﬁce a CD-I disc, a CD-I/CD-DA disc (disc
in which a CD-I format and a CD-DA format mixedly exist),
5 and a CD-DA disc (ordinary compact disc for reproducing a

music) as discs. A data format of the CD-I will now be

describéd.

bi. Dafa structure | The CD-I records aata
in a format which is fundamentally based on'the CD-ROM. A
-]0 recording unit of the data is set to a block in a manner
similar to the CD-ROM. One bléck is set to 2352 bytes.
"In the case of the disc having a diameter of 12 cm, a
recording capacity 6f the whole CD-I disc is equal to-
15 about 640 Mbytes.
There are two_ kinds of data structures of the
CD-I of a form 1 and a form 2. Thgy.corre;pond to a mode
I‘and a mode 2 of the CD-ROM, respectiveiy.
| In the mode 1 in the CD-ROM, an error detection
20 code and an error correction code are added‘to the'data of
one block, thereby enabiing a sffong error cotreétion to
be éxecuted. In the mode 2 in the CD-ROM, none.of the
error detectibn code'aﬁd the error corregtion code is

added, thereby enablihg a large amount of user's data to

25 '.be assured.

In the CD~I, the form 1 and the form 2 can be

' 'designated every block and both of the forms 1 and 2 can
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di sc, heans for reading out and displaying a p]urality of image data
recorded on the disc, and an operation key-for selecting .and displaying the

plurality of imge data, conprising: neaii for «detecting whether the disc
has been | oaded or not; 25 nmeans for detecting whether the inage data has

been recorded on the disc or not after the |oading of the -disc had been
detected; and

1 be allowed to mixedly exist in one disc.

The CD-I format differs from the CD-ROMIformat
with respect to a point that a sub-header of eight bytes
is provided at the head of the user's data. Each block in

§ which audio data, image, and data have been fecordgd is
time-sharingly multiplexed to the sub-header on a block
unit basis, and they.are'written tQice and stored to
érocesé in a real-time manner. The sub-header comprises
four items ofla file number, a channel number, a sub-modé,

10 - and a data type. .

That is, Fig. 2A shows a st?ucture of the form
1. In the fdrm 1, a sync (12 bytes) is prévided at the
head. A header.(4 bytes) is subsequently provided.
.Further, a sub-header (8 bytes) is provided. After that,

15 user's data (2048 bytes) is provided. An error detection
- code EDC (4 bytes) and a P-parity'(172 bytes) and a Q
parity (104 byﬁes) for erfor correction are added to the
" user's data. In the form 1, the error co;recting‘
capability is enhanced. The form 1 is suitable in the
20 caselOf handling datﬁ such as character data, program
-data, or fﬂé like whose errors cannot belinterpolated.

Fig. 2B shows a structure of the form 2. 1In the
form 2, a sync (12 bytes) is pfo?ided at the head. A
header'(4 bytes) is subsequently provided. Further, a

25 gub-header-(8 bytes) is piovided. After that, user's data

».(2324 bytes) is provided and a reserve area (4 bytes) is
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ne@né for setting the operation key to a special key to control the
reproduction of the plurality of audio data in the case where no i mage data
I's recorded on the disc. 5 ) 2 The di spl ay nmeans conpr.i ses an LCD
di splay, for exanple. The LCD dispIaQ is arranged on a cover portion which
*is arranged on the play main body so as to the freely opened or closed. In

e a8 T R EbER" ' 5 YREEEH e AP hER S hahd ERF O

data such as audio data, video data, or the like which can
be interpolated.
as shown in Fig. 3, the sub-headér whith is
5 ..Addéd to thelhead of the user's data comprises a file
number (2 bytes), a channel number (2 bytes), a sub-mode

(2 bytes), and a data type (2 bytes).

b2. ﬁriting of audio data
10 . Four modes are determined when audio data in CD;
I is written.

One of the modes is based on the.same'iecording
syétem as that of the existing CD-DA in which the sampling
frequency is set to 44.1 kHz and the numﬁer of

15 quantization bits is set to 16 bits. This mode intends to
perform a super Hi-Fi reproduction. . |

In andther mode, an AbPéM (Adaptive Differential
PCM).is used as a recording méthod. The sampling
frequenéy is set to 37.8 kHz and thé.number of ﬂ

20 '~ quantization bifs is set to 8 bits. In this mode, a sound
quality which-is close to that of an LP record can be
reproduced. The reproducing time is set to two houfs in
the_étgreophonic mode and is set to four .hours in the
monaural mode. This mode intends to perform a HiLFi

25 reproduction. |

Infstill another mode, the ADPCM is used as a

recording method. The sampling frequency is set to 37.8

This Sheet Has Been Replaced :




N .

10+ enabling the video signal to be seen and enabling the display of the
vi-deo signal to be operated. In a state that the cover portion is closed,
the audi o data can be reproduced and the reproduction of the audio data can
.be operated. Further, when the driving b8 the LCD display 15 is stopped,

t he operating nmeans functions as a special key for operating the audio
reproduction. Wien a disc is |oaded, the kind of disc is discrimnated from

T bl O SRR The SR dent do i iBudhiey MGt Rt e has
; Whgn a bl In this mode, a sound quality which is close to.that of an
FM broadcasting can be reproduced. The reproducing time
is set td four hoqrs.in the stereqphonic mode and is éet..
5 to eight hours in the monaural mode. This mode intends to
perform a Hi-fi reéroduction of a long time.
| 'In further another modé, the ADPCM is used as a
recording method.. The sampling frequency is set to 18.9
kHz and the number of Quantization bits is set to 4'bits;
10 The reproducing time is set to eight hours in the

stereophonic mode and set to sixteen hours in the monaural

mode. This mode intends to perform a speech reproduction.

b3. Writing of video data
_ 'Iﬁagé data is processed as fo;lows in accordance
' with £heutype of image data.
| In the case of a natural image, the saﬁpling
.frequency .of a lumiﬁance signal Y is set to 7.6 MHz and
the sampling frequencies of color. difference signals U and
20 V are set to 3.8 MHz. The image data is sampled at ratios
of 4 i .2 : 2, Bits are compressed to four bits and
recorded. They are feturnéd to eight bits uponi
reproduction.
In the case of graphics, a CLﬁT (Colof Lookup
25 Table) ié ?sedﬁ_ The CLUT géaphics inclﬁdg three modes of
© 256 colors (8 bits), 128 colors (7 bits), and 16 colors (4

bits). Necessary colors can be selected from sixteen
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di sc has been | oaded, those operation keys are erased. Therefore, when a
CD-.DA di sc has been | oaded, an audio. reproduction can be easily performed.
A situation such that when a CD-1 disc has been |oaded, a vain dlsplay S
25 displayed and the user is confusedjgan be prevented. Further;: in the
case where a CD-DA disc or a CD-1/CD DA 6 disc (disc in which'a CD-I
format and a CD- DA for mat

1 million colors and used.

In the case of an animation, a run length code
is used. 1In this case, image data is compressed by using
color information and a length between pixels. An

5 animation on a full screen can be realized by using such a

code.

b4. Disc

Ih the CD-I disc, mgchanical dimensions such as
‘ outer diametgr'dimension, center hole dimension,

10 - thickness, and the like, optical parameters such as
refractive_index, reflectanée, and the like, recording
parameters such as disc rotating direction, recording
linear velocity, track shape, track pitch, and the like,

15 use environment situations, and the 1ike are all similarly

set those of an ordinary compact disc (cD-pDA) for a music.

The disc is constructed in a manner such that it
is possible to discriminate whether tﬁe disc is a CD-I
‘disc or not on the basis of the contents in a TOC (Table
' 20 of Contents)~of a lead-in area of the disc. That is, in
_the CD-I disc or CDjI/CD—Di disc, a PSEC is set to 10 when
(POINT = A0). On the other hand, in the other discs, the
PSEC when (POINT‘= AD0) is set to a value other than 10.
‘For example, in the CD-DA disc, the PSEC when (POINT = A0)
25 is set £0'091 Thereforg, from the PSEC wﬁén (PCINT = A0),
| . lit'is-possible to judge whether the disc is a CD-I disc or

a CD-I/CD-DA disc or another disc. Control fields of
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m xedl ¥ exi st) has been |oaded and only an audio reproduction is executed,
tvio trigger buttons and an X-Y device which are used to reproduce the CD-I
5 function as a special key for an audi o reproduction.

n the driving of an LCD di sdlbay has been stopped, various

. kinds of audi o reproduci ng operations can be freely executed. The above,
ects, features and 10 advant age of ‘the present invention
adidornappaaentalf,r aa) tée thel tovi riisdebak! €6k dsqOLPki ON,

di sc are made
Thus, even whe

and ot her, obj
wi Il becone Le
-t hereof whic

10

15

20

25

is to be read in connection with the acconpanyi ng
A control field of (POINT = A0) of the CD-I/CD-DA disc is

alﬁays set to (01 x 0) and the other control fields are

set td (00 x 0). Conseguently, from the contfol field, it

is possible to judge whether the disc is a CD-I disc or’a

CD-I/CD-DA disc.

b5. Hardware

In the CD-i; since audio d;ta is included and a
high-speed process in a real-time manner is neeéded, a
-process by a machine language is executed. As a éPU for
.such a purpose,‘a éPU of 16 bits of the 68000 type which
has been developed by Motorola Inc; is designated. A CD-
RTOS (Real-Time Operating System) which handles various
kinds of files fundamentally uses the 0S9 and the program
is assembied as an ROM into the éystem. At least an X-Y

device and two trigger buttons are prepared as an input

device. Two systems of audio and video are prepared as an

output. The CD-I player can reproduce a CD-DA for ‘musics.

c. Internal construction of an embodiment
Fig.'4.shows an internal construétion of the CD-
I player 1 to which the invention has been appliéd)
In Fig. 4, a disc 15 is rotated by a spindle
motor 21 at a CLV (constant linear velocity). The
rotation of ?helspindle motor 21 is controlled by a

_ spindle servo circuit 22 on the basis of clocks which are
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drawf ngs. BRI EF DESCRI PTI ON OF THE DRAWNGS 15 Fig. 1 (Figs. 1A and 1B) is
a perspective view showi-ng a whole, construction of an enbodi nent of the
i nvention; Figs. 2A, 26 and 3 .are schemati cigli agrans. which are used.in the
explanatlon of the specifications of a CD-I; 20 Fig. 4 is a
bl ock di agram showi ng an i nternal constructlon of the enbodi ment of the

i nvention; Fi 5is a flowchart. which [s used.in th |
operation of 19]he vxg Had tqpereproéucmg c:.rcu:I.t ezae.xp %ngﬁtl:ﬁjur{ Off tahe

system controller 20 is supplied to the spindle servo
éircuit 22. . |
A recording signal on thé-disc 15 is reproduced
5 Dby an optical héad 23. The optical head 23 is supported -
by a biéxial device. An output of a fOcusinj/tracking
sngO'circuit 25 is supplied to the biaxial device. The
output of the system controlier 20 is supplied to the
focusing/tracking servo circuit 25. The focusing/trackin§
10 servo éircuit 25 applies servo controls to two axes for
the optiéél head 23 in the foéusing'direction and the
tracking direction on £he basis of an output of a photo
defector, |
| The optical head 23.is made movable in the
15 radial direction of the disc 15 by a slide feeding
mechanism 24 using, fér instance, a linear motor. The
.siidelfeeding mechanism 24 is conﬁro;led by a threading
‘servo circuit 26. The output of the system controller 20
is supplied to the tﬁreading sexrvo circuit'ZS. The
20 Optica1 head 23 can be accessed to a desired track -
position by the slide feeding mechanism 24.
An output of the optical heaé 23 is supplied to.
a CD reproducing circuit 28 through an RF amplifier 27.
The CD reproduc1ng circuit 28 comprises a reproducing
25 circuit of bit clocks, an EFM demodulatlng circuit, a CIRC
error,correctlon circuit, and the like. The cp

reproducing circuit 28 EFM demodulates the output of the
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i nvention; and 25 Fig. 6 (Figs. 6Ato 6 D) is a schematic diagram
which is used in the explanation of the indication of a display in the .
enbodi ment of the invention. 7 DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS An enbodi nent of the lnventiPP wi || be described in accordance
with the follow ng order. :

1 optical hea& 23 and exécutes an error correcting process.
The CD reproducing circuit 28 is controlled by the system
controller 20. -

An oﬁtput of the CD reproducing circuit 28 is

5 supplied to a CD-ROM reproducing circuit 29. The CD-ROM
reproducing circuit 29 comprises a sync detecting Eircuit;
a descrambling circuit, an error correction circuit, and
the like." A sync signal is detected by the CD-ROM
-reproducing circuit 29 and_the scramble is released. A

10 header address is checked and a target bldck is accessed.
In the case of the form 1, thé error correcting process is
further execﬁted. The CD-ROM teproﬁucing circuit 29 is
controlled by the system controller 20.

An input from an input device 30 is given to the

]5 system controller. 20. The input device 30 comprises the
X-Y device 11 and two trigggr buttons 10A and 10B.

Reference numeral 3i denotes a CPU to control
the CD-I system. A CPU of the 68000 type is used as a CPU

31. A master'controller 32 is connected to the CPU 31.

?0 The CPU 31 and the system controller 20 are
-bidirectionally connected. A bﬁs 33 is led out of the CPU
31. One chip in which the CPU 31 and the master
controller 32 are assembled ¢an be also used.
The data éeproduced by the CD-ROM reproducing
25

circuit 29 is sent to the bus 33. RAMs 352 and 35B are

connected to the bus 33 through video controllers 34A and
_—
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a. Construction of an enbodinent 5 b. Wth respect to a CD-1 format
bl. Data structure b2. Witing of audio data b3. Witing of video data b4.

Disc 10 - b5. Hardware c. Internal,gonstruction -of an embodinent d.
Operation of an enbodi ment e. Operation mhén di splay i s unnecessary a.
Construction of an enbodi nent

1 34B, respectively. A sysﬁgh ROM 36 and a non~volatile RaM
37 which is backed up by batteries are bidirectionally
connected to the bus 33. An audio decoder 38 is connected
to the bus-33.' |
5 The image data in the data reproduced by the cD-
ROM reproducing circuit 29 is supplied to video
controllers 34A and 34B under control of the CPU 31,
'.Viéeo signals based on the image data are formed by the -
vidéo controllers 34A and 34B. The video signals a;e
10 supplied to a video synthesizer 3%. The video synthesizer
39 synthesizes the video signal from the video controller
34A and the video sighal from the video controller 34B.
An.output'of the video synthesizer 39 is”supplied.to the
. LCD display 13 via an LCD driving circuit 40. The driving
15 of the LCD display 13 can be turned on/off by the LCD
.driving switch 14A. The switch 14B is turned on/off
depending on an opehing or closed staée of the outer cover

12 (Fig. 1), and a signal indicatiné the on/off state of

the switch 14B is supplied_to'the system controller 20.

20 The audio data in the data réproducéd by the CD-
| ROM reﬁroducing circuit 29 is supplied to the audiq
decoder 38 under control of the CPU 31. The audio decoder
38 ADPCM decodes the audio data based on the ADPCM and the
.like. The decoded audio data is supplied to the D/A
25

converter 41 and is converted into the analog signal. The
analog signal is generated from the head phones output

‘terminal 3 thrcugh a low pass fil;er 42 aﬁd an amplifier

MMM
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15.Figs. 1A and 1B are di agrams showi ng a whol e construction of a CD-1I.

pl ayer to which the invention has beengapplied. In Figs. 1A and 1B,

ref erence nuneral 1 denotes 20 a whole CD-I player to which the _
invention has been applied. In order to enable the CD-I player 1 to be
ea5|ly carried to the outside an LCD display 13 is |ntegrated and the size

and wei ght of, the CD- | ayer IC using chip
parts, ahd t¥e 23“ auﬁs}cﬁés.l n ln%%éeﬁor%gggﬁ J?sn?é gua& p Syer 1 are set
to, head phones output terminal 3 can be set by the sound

volume adjusting dial 4.

d. Operation of an embodiment
The operation of an embodiment of the invention
will now be described. Fig. 5 shows the operation when
the LCD display 13 is turned on. 1In this state, audio
reproduction and image reproduction can be performed.

) In Fig. 5, when the power source is turned on by

v the power on/off switch 5 (Fig..l),‘a check is made to see

if a calendar and an internal clock have been set or not

(step 51).

.In the case of settlng the calendar and the
15 internal clock, the calendar and the internal clock are
set by using the X-Y device 11 and the trigger buttons 10a
and 10B (step 52). After the calendar and the internal
clock were set, a check is made to see if the éi;c has
been loaded or not (step 53).

20 If the calendar and.thé internal clock are not
set in step 51, step 53 follows and a check is Made to see
if the disc has been loaded or not.

' If the disc is not loaded, an indication of the
unloaded state of the disc is displayed by the LCD display

25 13 (step 54) That is, 1f the disc is not loaded, as
shown 1n Flg. 6A, an indication of the unloaded state of

the disc is displayed in a display area 45 of the LCD

is Sheet Has Been Replaced ;
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for'instance; a width of 140 mm a length of 170 nm and a height of 60 mm
a head driving
section to nove the optical head in the radial direction of the disc, and a

8 Adisc driving section to rotat which has been set,

printed circuit board to process a reprqﬁpctlon si gnal
*head are enclosed in the casing of the

5.

fromthe optical

1 display 13 and the calendar and the time are displayed in

a display area 46.

‘The discrimination regarding the loading of the

disc is continued (step 55).

5 If it is detected in step 53 or step 55 that the

disc has_been-loaded, the TOC of the innermost rim of the

disc is accessed (step 56).

From the data of the TOC, a check is first made

to see if the loaded disc is a CD-I/CD-DA disc or a CD-I

10 disc or a CD-DA disc (step $7). That is, in the case of

the CD-I disc or CD-I/CD-DA disc, PSEC when (POINT A0)

is set to 10. 1In the case of another dlSC, since PSEC

when (POINT = A0) has been set.to a value other thén 10,

e.g., 00 in the CD-DA disc, a check is made from the PSEC

15 _when (POINT = A0) to see if the disc is a CD-I disc or a.

CD-DA disc.

If it is decided that the disc is the CD-DA

" disc, an indication when the CD-DA disc has been loaded is

displayed in the LCD display 13 (step 58).

That is when

20 the CD-D2 dise has been loaded, as shown in Fig. 6B, a
content'indicating that the disc has been loaded is
. . displayed in the display area 45 of the LCD display 13.
. An'iﬁdication of an operation key.such as PLAY, AMS, éTOP,
etc. to operate,thé CD-DA is diéplayed in the display area
25 4.
When the opera'.ft:idn key displayed in the display
Sheet Has Been Replaced |
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playe;'nain body portfon 2 of tHe CD-1 player 1. Further, a conputer
conprising a CPU of the 68000 type is enclosed in the casing. A head phones
jack 3, a sound vol unme adjusting 10 digly 4, and a power on/off switch 5
are arranged on a front side surface 2A of the player .-main body portion 2..
An open button 6 is arranged on a front side upper edge of the player main
body portionl2. afednia@die 6paeited by uoimg ahkyx<y ravviee DI ime the pl ayer
mai.n body portion 2 of the CD-1 player 1. By depressing the open button 6,
the middl e covetrigges bpetess 10A and 10B, the CD-DA disc is reproduced
| in accordance with the above operatioﬁ (step 59). |
If it is determined in step 57 that the disc is.
5 not the CD-DA disc, a check is made to see if the disc is
a CD-I diéc.or a CD~I/CD-DA disc (step 60). Nameif,
control fields of (POINT = a0, AL, A2) of the CD-I disc
aré set to (01 x 0) and a control field of (POINT = A0) of
the CD-I/CD-DA disc is always set to (01 x 0). The bther-
- 10_ control fields are set to (00 x 0). Therefore, from tﬁe
control field, it is judged whether the disc is the CD-I
disc or the CD—I)CD—DA disc.
| 1f it is determined that the loaded disc is the
-CD~-I disc, an indichtioh-when the CD-I disc has been
15 loaded is displayed on the LCD display 13.(step 61). That |
'is, if the CD-I disc has been loaded, as.shown in.Fig. 6C, .
an indication showing that the disc has been loaded is
displayed iﬁ'the display area 45 of the LCD display 13{ a
title and the like of an appiicétion software are
20 displayed in the display aréa 47.

When operating by using tﬁe X-Y device 11 and
the trigger buttons 10A and 10B in accordance with an '
instruction of the application software, the CD-I disc is

. reproduced in accordance witﬁ the operatibn (step 62).
25 If_it is decided that the loaded disc is tﬁe CD-
- 1/CD-DA disc, an indication when the CD-I/CD-DA disc has

'ibeen loaded is displayed on the LCD display 13 (step 64).
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as shown in Fig 1B. Wen the mddle cover 7 is opened; the disc can be
| oaded/ unl oaded. A wi ndow portion 8 is formed in the nmddle cover 7. A
transparent nmenber is 20 used as a wi ndow portion 8. The rotating state of
the | oaded disc 15 can be checked throud® the wi ndow portion 8. An X-Y
device 11 and trigger buttons 10A and 10B are arranged on a front edge
surface of the mddle cover 25 7. The X-Y device 11 can designate
positions in the x and Y directions by depressing portions_which are
devi at ed fy om t Wbateka.cwhen thee CReI{GILRR aise hari bepn doadeded@S on,
' shown in Fig. 6D, an indication showing that the disc has
been loaded is displayed in the display area 45 of the LCD
. display 13. -An indication of the operation key such as
5 | PLAY, AMS, STOP, or the like to operate the CD-DA is
- displayed in the display area 46. The title and the ;ike'
of the application software are displayed in a display
area 47.
_* In the case of the_CD-I/CD-DA disc, a check is
10. made to see if only the CD-DA is reproduced or not (step
65). When the operation key displayed in the display area
46 is operated by using the X-Y device 11 and the trigger
buttons 10A and 10B, only the portion of the CD-DA area is
reproduced in accordance with the operation (step 66).
15 When operating by using the X-Y device 11 and the trigger
buttons 10A and 10B in accordarice with the instruction of
the application software, the CP-I/CD-DA is reproduced in
acéordance with the operation (step 67).
As mentioned above, according-to an embodiment
20 of the invention, in.the case of the CD-I/CD-DA disc, only -

the CD-DA area c¢an be reproduced. Thus, only the sounds

of the application software can be enjoyed.

1

e. Operation when display is unnecessary
2 ' In the case of feproducing the CD-DA disc, only
. the audio data is reproduced, so that there is no need to

- display on the LCD display 13. 1In the case of reproducing

This Sheet Has Been Reﬂlaced :

T



S el
x
o

9 1 respectively. A pointing device such as track ball, nouse, joy-stick
or the |like can be used as such an X-Y device 11 5 . An outer

cover 12 is rotatably arranged over the n1dg§e cover 7. The outer cover 12
can be manual |y opened

iR only the audio data from the CD-I/CD-DA disc as well,
there is no need to display on the LCD display 13. as
mentioned above, if the LCD display 13 is driven when the.
sCreen displaj is unnecessary, an electric power is vainly
5 consumed. In the embodiment of the inQention; therefore,
wﬁen there is no need to display é screen, by enabling the
. LCD dlsplay 13 to be turned off by the LCD driving switch
14, the electric power consumptlon can be reduced.
If the LCD display 13 is turned off, however, it
10 : is impossible to execute.the operation while lookiné at
the indication on the LCD display 13. It is also poesible
to provide speciai.keys for audio reproduction in addition
to the X-Y device 11 and the trigger buttens 10@ and 10B.
However, if such keys are provided, .the number of keys
15 . increases and the apparatus enlarges in size. 1In the
embodiment of the invention, accordingly, the X-Y device
11 and the trigger buttons'loA and 10B are ellowed to
function as special keys for audio reproduction when- the

loaded disc is the CD-DA 'disc and the driving of the LCD’

20 display 13 has been turned off or'when the loaded disc is
the CD-DA disc and only the audio reproduction is executed
and the driving 6f the LCD display 13 has been turneé off.
That is, for instance, the left direction and the right
direction of the X-Y device 11 function as an "AMS key", -

25

the trigger button 10A functions as a "PLAY/PAUSE key",
and the trigger button 10B functions as a "STOP key".
/!

Bmquimxd

T



The outer cover 12 can be opened to an opening/closing angle of 90[err] or
nmore, and fixed to 10 predet ermned opening/closing angle of [err] The’
LCD display 1.3 of a size of, e.g., 4 idkhes is arranged on a back surface
12A of the outer cover 12. By opening the outer cover 12, the LCD displ ay
13 is exposed as shown in the figure, thereby enabling a pi cture plane of

the LCD 13 - ChreeigagntBy/ eviea ehem.thendeORiny iof RBeSHCD @isp4dyi £3 al sO
arranged on the back surface 12A of the outer cover 12. By operating the

LCD drivi ng shas d:leeﬂn4é¢oppae1,L@&musqolaayhdﬂrmdmemgnépézfatdomsreduh ed..
Reference nuneral 14B
be freely executed.

In the case of turning on/off the driving of the
§ LCD display 13 by the switch 14B to detect an opening or
closed state of tﬁe outer cover 12, the-driving of the LCD
display 13 is turned on by the switch 14B when the outer
cover 12 is opeh, so that an audio reproduction and an
image reproduction are executed. When the outer cover 12
10 is closed, the driving of the LCD display 13 is turned off
and only an aﬁdio reproduction is performed. In this
case, the functions of the trigger buttons 10A and 10B and
the X-Y device 11 are switched_ae mentioned above in
-accordance with the opening or closed state of the outer
15 cover 12. When the outer 50ver.12 is closed, the CD-I
disc cannot be reproeuced. In the case of the CD-I/CD-DA
disc, only the CD/DA area can be reproduced.
Further, since a video reproductioﬁ is not
. performed for a.CD—DA disc, when a CD-DA diée has been
20  1o0aded, the trigger buttohs 102 and 10B and the X-Y device
11 can be allowed to function as a special key for an
'audio reproduction irrespective of the on/qff state of the
LCD display 13, It is also possible to construct in a
manner euch that the triggef buttons 10A and 10B and tﬂe
25 x-y device 11 are made function as a speeial ke& for an
audio reprodﬁetion if the LCD display 13 has been turned

off independently of the kind of disc.
R
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denotes .a switch to detect opening/col osing of the outer 20 cover 12
which is arranged on a rear side front edge surface of the play main body

2. By operating the switch 14B, the LCD display 13 may be on/off -controlled
dependi ng on the opening/closing state ofggt he outer cover 12. That is, when
the outer cover 12 is opened, the driving of the 25 LcD display 13 is
turned on. Wen the outer cover.12 is closed, the driving of the LCD
display 13 is turned off. ' '

1 " According to the invention, when a disﬁ is
- loaded, the kind of disc is discriminated.from the TOC
data. When a CD-DA disc is loaded, the operation keys
such as PLAY, STOP, AMS, and the like are displayed. When
5 a CD-I disc is 1oaded, those operation keys are erased.
Therefor, when a CD-DA disc is ioadgd; the audio |
reproduction can be easily executed. A situation such
tﬁat in‘the’cage where a CD-I disc has been loaded, a vain
display is diéplayed and the user bécomes confused can be
10 'prevented. On the other hand, when a CD-I/CD-DA disc is
loaded, fhe operation keys such as PLAY, STOP, AMS, and’
'the like are displayéd ana only the audio reproduction can

" be executed by operating those_kéys.

15

20

[
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10 b Wth respect to a CD-1 format The CD-1 player to which the |nvent|oh’4C)
has be&n applled can reproduce a CD-I disc, a CD-I/CD-DA disc (disc in e
which a CD-I format and a CD- DA format nlxedly exist), 5 and a CD DA

di sc (ordinary conpact disc for reproduci n%sa nmusic) as discs. A data

“format of the CD-I will now be descri bed. . Data structure The .
CD- 1 records data in a format which is fundanentally based on the CO-ROM A

10 1
(R A AR A

5 CLAIMS

1. A disc reproducing apparatus (1) for reproducing a
disc (15) on which audio data has been recorded or a
disc on which at least image data in addition to audio
10 data have been recorded, comprising: |
‘ means for reading and reproducing the audio data from
the disc;

means. for forming a video signal on the basis of the
image data; |

15 display means (13) for displaying the video signal;

discriminating means for discriminating whether the
disc_to be reproduced is the disc on which only the audio
-data has been recorded or the disc on which the image
data together'with_the audio data have been recorded;

20 operating means (10A, 10B, 11) for operating the repro-
duction of the audio data and a display of the video signal;
and | o '

. means for switching the operation of the operating
means on the basis of the result of the discrimination

25 by the discriminating means.

2. An apparatus according to claim 1, wherein the reproduction
of the audio data and the display of the video signal
are operated by operations of an X-Y pointing device (11)

80  and a plurality of trigger switches (10A, 10B).

3. An apparatus according to claim 1, wherein the

35
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recérding unit of the data is set to a block in a manmer—simtTar to the

CD-ROM One block is set to 2352 bytes. In the case,
di ameter of 12 cm a recording capacjty of the whol ewnﬂmumﬂuﬂ&mgl to
about 640 Moytes. 15 There are two. Ki of data structures tof ®ithe CD- 1 of

- a forn11 and a form2. They , correspond to a node 1 and a node 2 of the

Eespectlvely I n- the mode 1 in the CD-RQ%% an_error detection 20
code and'an erY%ﬂfe%éﬂﬁéé¥|Jéndé§H%aYz%de°adﬂe?Frteﬁ 3, LGP fisplay

and the apparatus fu:ther has drlvlng means for driving

said LCD display.

4. | An app;ratﬁs acgording to claim 1, further
having means for displaying content information of'the_
-audid data in the case where the_diéc to Se reproduced is
the disc .on which the audio data has beep recordeé and for
displayiné content informatioh of at least the image data
10 'in the case where the disc to be reproduced is the disc on

which the audio'daté_regarding the image data has been

recorded together with the image data.

5. An apparatus according to_claiﬁ-i_or.B,
comprising:
15 a player main body section having the means for
forming the video signal on the basis of the im&ge dat;

recorded on the disc and the means for reproduc1ng the

’ audlo data recorded on the disc;

a cover section which has the display means for
.20 displaying the video signal and which is provided for the
player main body section so as to be freely opened or

closed; and
means which is constructed *in a manner such that
~ the display means is exposed in an open state of the cover
25 .section, the video signal.is displayed; the display of the

video signal can be made operative, the audio data can be

reproduced in a closed state of the cover section, .and the
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one bl ock, thereby enabling a strong error correction

) K, 0 be executed. In
t he nndg 2 in the CO-ROM none of the error detection code an

"every bl ock and both of the forms 1 and 2 can be al | dwed two

correction code is added, thereby enablln% a large angﬁﬂ" ata to
25 be assured. In the CD-1, the form £8and the for rﬁi@j ted

exist in one disc.

1 reproduction of the audio data can be made operative.
6. " An apparatus according to claim 3, wherein the
LCD display is provided on a back surface side of the
cover section which is provided for the player main boﬁy
.5 section so as to freely opened or closed, and the driving
of the LCD display turned on or off in accordance with an
opening/closing operation of the cover section.
7. ‘An apparatus according to claim 3, further
having change-over switch for turning on/off the driving
19 : of the LCD display,
and wherein when the change-over switch has been
turned off and the driving of the LCD display has been
stopped; the operating means is used as é special key to

' 15 make the reproduction of the audio data operative.

. 8. ~ An apparatus according to claim 7. wherein when
only'the audio data haé been reproducéd'from the disc on
which the image da£a had been recorded together with the
audio data and thé-drivihg of the LCD display has been

20 stopped, the operaﬁing means is used as a special key to .
.make the reproduction of the audio data operative:
9. A disc reproducing apparatus in which a disc is
1oadéd into a main body and which has means for
reproducing a plura;ity of audio data £ecordéd oﬁ the
25 disc, means for reading out and disp1a§ing a pluraiity of
image-daté recorded on the disc, and an operation key for
' selecting and dispiaying.said plurality of image data,
Sheet Has Been Replaced -
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The CD-1i format differs fromthe CO-ROMformat with respect to a point that
a sub-header of eight bytes is provided at the .head ofﬂLﬁg_gggL_s,daLa—___
Each bloek in 5 which audi o data, i mage29and data have been recorded
time-sharingly multiplexed to the sub-header on a bl ock mﬁm‘“\mﬁ i
they afre witten twice and stored to process in a real - tn
sub- header conprises four itens of a file nunber, a channel fiunber®,
sub-node, 10y eonpaisiyg type. That is, Fig. 2A shows a structure of t he

form1. In the form1, a sync (12 bytes) is provided at the
means for detecting whether the disc has been

loaded or nof;
means for detecting whether the image data has
5 been recorded on the disc or not after the loading of ﬁhe
disc had been detected; and
means for setting the operation key to a speciai'~
key to control thé reproduction of said plurality of audio
data in the case where no image data is recorded on the
10 disc.
10. An apparatus according to claim 9, further
comprising means for selecting and feproducing_only the
audio data from the disc on which.the plurality of image
data have been recorded together with the plurality of
15  audio data, | ‘
and wherein upon reproduction of the audio data,
the operation key of the image data is allowéd to function

as a réproducing operation key of the audio data.

20 11, An apparatus according to claim 9, furthef
' comprising an X-Y pointing device and a plurality of
trigger switches'fo¥ selecting and displaying said
plurallty of image data,

and wherein among various kinds of controls of
25 - the reproduction of the audlo data, functlons of PLAY,
 STOP, PAUSE, and SEARCH are made g:orrespond to said X-Y

pointing device and said plurality of trigger switches,
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head. A header (4 bytes) is subsequently provided. Further, a sub-header (8
bytes) is provided. After that, 15 user's data (20481$%£g§%;i§L£H£nthaL-
An error defection code EDC (4 bytes) 8Rd a P parity-( ytes) and a -
~parity (104 bytes) for error. correction are added to the ' mumu“ﬁ\
“the forml, the error correcting capability is enhanced. mﬂm“\m .
suitable,in the 20 case of handling data such as characwer cdata,® prfogr am

_-data, o t eegpecsivkd®e errors cannot be interpolated.” Fig. 2B shows a

structure of the form2. In the form2, a sync (12 bytes) is provi ded- at
the head. A . .
- 12, An apparatus according to claim 10, wherein a

right direction_key and a left direction key of the x-y
pointing device are made correspond to a forward SEARCH
and a backward SEARCH, respectively.
13. .An apparatus accordiﬁé to claim 5, further
‘having a plurality of key switches which input varioﬁs
k{nd.of control information to control the display of ihe'-
10 video s%ggal and on which control contepﬁs of saié control
information are displayed,
" and wherein said control contents displayed on
the key switches are respectively displayed on a screen

together with the kéy switches.,

15 14. An apparatus according to cla;m 9, further
comp?ising means for displaying present date and time,
| and wherein in the c;se where an unloading of
the disc has been detected, the date and time are
. displayed.
20
25
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byt es)

headdr (4 bytes) is 'subsequent |y provided. Further, a 25  sub-head dLéL/’
and a

is provided.  After that, user's data (2324 bytes) is provide

reserve area (4 bytes) S 12 provided. The form2 is suitable. in the
- case of handling data such as audi o dat video data, or the |ike which can
-be |nterpolated As shown in Fig. 3, t sub-header which is

1

10
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ABSTRACT

DISC REPRODUCING .APPARATUS

A disc reproducing apparatus (1) for reproducing a disc
{15) on which audio data has been recorded or a disc on

which at least image data in addition to audio data have.
.been recorded. The disc reproducing apparatus comprises:

means for reading and reproducing the audio data from

the disc; means for forming a video signal on the basis

of the image data; display means (13) for displaying the
video signal; discriminating means for discriminating
whether the disc to be reproduced is the disc of which
only the audio data has. been recorded or the disc on which

the image data together with the audio data have been

recorded; Operat1ng means for operating the reproduct1on
of the audio data and a display of the video signal; and
means for switching the operation of the operating means
on the basis of the result of the discr{mination by the
discriminating means. .
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added to the head of the user's data conprises a file nunber (2 bytes), a

- channel nunber (2 bytes), a sub- m)d.e:(%})yt es), and a data type (2 byte})/
b2. Witing of audio data 10 Four nodes are determ ned when

audio data in CD- | is witten. One of the nodes is based on the sane
crecording systemas that of the existing CD-DA in which the sanpling

frequency is set to 44.1 kHz and the nunber of 15 quanti zation bits is

set to 16 bits. This npde intends to performa super Hi -Pi reproduction..

This Sheet Has Been Reﬂlaced _
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- v 2/17 _
| n.alkot her node, an ADPCM (Adaptive Differential RCMis used as a recording
: d. The sanpling frequency is set to 37.8 kHz and. the nunber of 20
guangi zation bits is set to 8 bits. In this node, a sound quality which is
closg¢ to that of an LP record can be reproduced. The reproducing tine is
o two hours in the stereophonic node and is set to four hours in the
nonadral nmode. This node intends to performa H -li reproduction. In stil
anot her node, the ADPCMis used as a recordi ng nethod. The sanpling

"frequency is-set to 37.8

Filg. 1B
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13+kHz and the nunber of quantization3fits is set to 4 bits. In this node
a .sound quality which is close to that of an FM broadcasti ng can be
reproduced. The reproducing tine is set to four hours in the stereophonic
node and is set 5 ~to eight hours in the nonaural node. This node
<intends to performa H -Fi reproduction of a long tine.. In further another
mode, the ADPCMis used as a ' : :
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recordi ng met hod. The sanpling frequeddy is set to 18.9 kHz and the nunber
of quantization bits is set to 4 bits. 10 - The reproducing tine is set to
ei ght hours in the stereophonic node and set to sixteen hours in the
nonaural node. This node intends to performa speech reproduction. b3.
Witing of video data Inmage data is processed as follows in accordance 15
with the type of inage data. In the case of a natural ,inage, the sanpling
frequency of a lumi nance signal Y is set to 7.6 Miz and
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t he sanpling frequencies of color, diffeﬁézce signals U and V are set to
3.8 MHiz. The image-data is sanpled at ratios 20 of 4 : 2 : 2. Bits are
conpressed to four bits and recorded. They are returned to eight bits upon
reproduction. In the case of graphics, a CLUT (Col or Lookup 25 Table) is
used. The CLUT graphics include three nodes of 256 colors (8 bits), 128
colors (7 bits), and 16 colors (4 bits). Necessary colors can be sel ected
from si xteen :
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14 mllion colors and used. 1n the case of 647 ani mation, a run |length code
is used. In this case, image data is conpressed by using color information
and a | ength between pixels. An'5 animation on a full screen can be
realized by using such a code. b4. Disc In the CD 1 disc, nechanical

di mensi ons such as
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out & dianeter dinension, center hole di mehlsh on, 10 thickness, and the
~Tiké, optical paraneters such as refractive index, reflectance, and the

| i ke, recording paraneters such as disc rotating dlrectlon recordi ng
linear velocity, track shape, track pitch, and the |ike, use environnent
Situations, and the like are all simlarly set those of an ordinary conpact
disc (CD-DA) for a nusic. The disc is constructed in a manner such that .it
is possible to discrimnate whether the disc is a CD-1 disc or not on the

basis of the contents in a TOC (Table
F/g.6C
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BACKGROUND OF THE INVENTION
Field' of the Invention |
The invention relates to a disc reproducing
apparatus which can reproduce a CD-I disc on which image
dat; and the like in addition to audio data are recorded.
Description of the Prior Art

There has been proposed a CD-I (CD Interactive)
system in which image data (natural image, animation,
computer graphics} etc.), text data, program data, and the
1like iﬁ addition to audio data.are,recofded onto a CD
(Compact Disc) and which can execute the operation in an .
interactive manner.. Since such a CD-I system has a
reéroducing function of cﬁaraéte:s. images, audio data,
computer data, etc., it can be use#_in AV industrial |

apparatuses mainly for the purpose of audio and video

fields, an electronic publishing which mainly handles

charhqééfs; data béééHSer§icés'ﬁ;inly'comy;ising
information files, education and #musement whicﬁ are
mainly executed by iﬁteracti&e reséonées, and the lige.
Thus, the CD-I éystem is expected as a medium of a new
format.

In the CD-I system, variqus specificatidps are
predéterminéd so that it can widely be spread as a home-
use system while keeping a compatibility. That is, in the

CD-I' system, a CPU of the 68000 type (microprocessor of 16

bits developed by Motorola Inc.) is used and an operating



15 (PONT AO A, A2) of the CDI

:field of (PO NT AO) of the CD-1/CD DA disc is alway REHLA
t he other control

-control field,

disc are set to

fields are set to (00 x 0).

Conseqlie Yy, fromthe
it 5

I s possible to judge whether thetdi g WeID-
or a CD-1/CD- DA di sc. 2 &PQFEB

I ncl uded and a hi gh-speed process in a real-tiﬁe mantrjer

b5. Hardware In the CD-1, sinc

lo data i s

S nCCUCU d
process by a machi ne | anguage is executed. As a CPU fjor

And

Hi sc

system which is fundamentally based on wideéspread 0S9 is

used as a real-time operating system which handles various
kinds of files.

used as an input device. Two audio and video systems are

prepared as an output system. The CD-I player is ~

constructed so that it can reproduce ordinary compact disc

for a music.

As mentioned above, the CD-I player can
reproduce not only a CD-I disc but also an ordinary

compact disc for musics (CD-DA disc). However, in the CD-

I player, it is determined that two trigger buttdns and an
X-Y device are used as an input device. All of the

operations must be performed by using at least those two

trigger buttons and the X-Y device. fherefore,-in the -

conventional CD-1 player, even when a CD-DA disc is

reproduced, the operations must be performed by the two
trigger buttons and the x—r device.

Sl tal

RS -

Therefore, there is considered a method whereby

_the operation keys of PLAY, STOP, AMS (Auto Music Scan),

and the like vwhich are used when rebroducing a compact
diec for musics are displayed on an initial screen of an
LCD display, and when a CD-DA disc has been loaded, the
operations of the operation keys which are displayed on
the screen are executed by using ewo trigger buttons and

an X-Y device.'-In the case of the CD-I disc, however,

.since those eberation keys which are displayed are

‘unnecessary, if the operation keys are always displayed on

Two trigger buttons and an X-Y device are -



such a purpose,
by Motorola Inc. is designated. A CD- RTOS (Real - Ti ne g
whi ch -handl es, various kinds of files fundanentally usk
program 15 is assenbled as an ROMinto the system At
and two trigger buttons are prepared as_,an input devicg.

audi o and video are prepared as an outp%t. The CD-I pl ayg

CD-DA for nusics. 20 c. Internal construction of
shows an internal construction of the CD

1 the initial screen, the vain operation keys are displayed

so long as the CD-I disc has been loaded, so that the user .

is confused.

In the case of reproducing a CD-DA disc, since
5 there is no need to display on the screen, there is
considered a metlhiod whereby the LCD display is turned off

and an electric power consumption is reduced. However, in

the case where the operations to reproduce the CD-DA disc
are executed by using two trigger buttons and an X-Y
10 device while observing the screen, if the LCD display is
turned off, an inputting operation cannot be performed.

OBJECTS AND SUMMARY OF THE INVENTION

It is, therefore, an object of the invention to
provide a disc_reproducing apparatus in which when a disc
15 having different format has been loaded, the operability

can be improved without making the user confused.

“aAnothetr objéct of the inverition 1s to providea™ T T
disc réproducing-aggafatus which can also executg'varioﬁs

kinds of operations even if an LCD display has been turned

20 off.

Hccordiég to an aspect of the invention, there
is provided a disc reproducing appatﬁtus for reproducing a
disc on which audio data has been recorded or a disc on
which at least image data in addition to-audio data have

25 .  been recorded, comprising:

means for reading and teptbducing the audio data



| player 1 to which the inveniion

rotated by a spindle notor 21 R@EEA&
rotation of the spindle notor

22 on the basis of clocks whi h arg4 FEBLEFept o

circuit 28.
servo

10

15

20

25

| ee—tnFrg- 4, a disc 15 is
‘:Iinear vel ocity). The 25
Dy a spindle servo circuit
erd by a CD reproducing

5~Cont rol | et

spi ndl e

from the disc;

means for forming a video.signal-on the basis 6f
the image data;

display means for displaying the.video signal;

discriminating means for discriminating whether
the disc to be repgoduced is the disc on which only the
audio data has been recorded or the disc on which the

image data together with the audio data have been

recorded;

. operating means for operating the reproduction
of the audio data and a display of the video signal; gnd'
means for switching the operation of the |
operating. means on the basis of the‘:esulﬁ'of the

discrimination by the discriminating means.

According to another aspect of the invention,
there is provided a disc reproducing apparatus in vhich a
disc is loaded into a main body and vwhich has means for
Lk’;eptoducing a plurality of audio data recorded on the )
disc, means fqr reading out and display;ng a plurality of
image data recoided on the disc, and an operation key for
selecting and displaying the plnrality.of image data,

comprising:

means for detecting whether the disc has been

loaded or not;

means for detecéing whether the image data has

been recorded on the disc or not after the loading of the

.disc had been detected: and



circuit 22. A recording signal on the disc 15 is reproduce
head 23. The optical head 23 is supported by a biaxi al .
a focusing/tracking servo circuit 25 is supplied to th

out put of the systemcontroller 20 is supplied to the flodqus

servo circuit 25. The focusing/tracking. 10 servo circut qugﬁ%%’
controls to two axes for the optical hea8l 23 in the focusjn

means for. setting the operation key to a special
key to control the reproduction of the plurality of audio

data in the case where no image data is recorded on the
disc.

The display means comprisés an LCD display, for
example. The LCD display is arranged on a cover portion

vhich is arranged on the play main body so as to the

freely opened or closed. In a state that the cover

portion'is opened, the LCD display is exposed, thereby

10  enabling the video signal to be seen and enabling the

display of the video signal to be operated. In a state
that the cover portion is.closed, the audio data can be

reproduced and the reproductidén of the audio data can

be operated. Further, when the driving of the LCD display

15 §g stoppeé, the operating means functions as a special key

_ for operating the audio reproduction.

When a disc'is loaded, the kind of disc is

discriminated. from TOC (Table of COntenis) data :ecérded

on the disc. When a CD-DA disc has been léaded. operation

20

keys of PLAY, STOP, AMS, etc. are displayed. When a CD-I

disc has been loaded, those 6éeration keys are erased.
Therefore, when a CD-DA disc has been loaded, an audio.
reproduction can be easily performéd. A siiuation such
- that when a éDﬁI disc has been loaded, a vain display is
25 displayed and the user is confused éan be prevented.

" Further, in the case vhere a CD-DA disc or a CD-I/CD-DA



The'optical head 23 is nade novable in the 15 radi al
15 by a slide feeding nmechani sm 24 using, for instan
slide feeding nechanism 24 is controlled by a thread

direction

- A
mlv: " \}i-av 26.
The out put of the systemcontroller 20 is supplied tlo it he thE 3@&pg Sérvo.
circuit 26. The 20 optical head 23 can besaccessed t of a2ch t «
position by the slide feeding nechani sm 247 An output pf the optl
23 is supplied to a CD reproducing circuit 28 throug
the CD reproducing circuit 28 conprises a reproducing .

1  disc (disc in which a CD-I format and a

A format
mixedly exist) has been loaded and only an audio

reproduction is executed, two trigger buttons and an X~-Y

device which are used to reproduce the CD-I disc are made

S function as a special key for an audio reproduction.

Thus, even when the driving of an LCD display has been
stopped, various kinds of audio reproducing operations can
be freely executed.

The above, and other, objects, features and

10 advantage of the present invention will become readily

apparent from the following detailed description thereof

which is to be read in connection with the accompanying

drawings.

15 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 (Figs. 1A and 1B) is a perspective view showing a whole,
construction of an.embodiment of the invention;

.. '-.:.'..‘::_-L.:."-._‘*""--' we

Figs. 2A, 2B and 3 are schematic diagrams which are

. used in the explanation of the specificatiohs of a CD-I}
20 _ Fig. 4 is a block diagram showing an internal

construction of the embodiment of the invention;

Fig. 5 is a flowchart vhich is used in the

explanation of the operation of the embodiment of the

; _ invention; and

25 Fig. 6 (Figs. 6A to 6 D) is a schematic diagram which is used in
the explanation of the indication of a display in the

* ‘embodiment of the invention.



25 circuit of bit clocks, an 9FM denodul ating cifcuit,

correction circuit, and the l'ike. The CD reproducing ¢i3
denodul'ates the out put of the 17 | opti cal headRE

error correcting process. The CD reproducing circuit

1 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

an embodiment of the invention will be described

in accordance with the following order.
a. Construction of an embodiment
5 b. With respect to a Cﬁ-I format
bl. Data structure
bz.'Writing of audio data
b3. Writing of videoc data
b4. Disc

10 bS. Hardware

c. Internal construction of ‘an embodiment
d. Operation of an embodiment

e, Operation when display is unnecessary

15 a. Construction of an embodiment

 Figs. 1A and 1B are diagrams showing a whole

construction of a CD-X playet to which the invention has’

been applied. e | . T ot s e

In Figs. 1A and 1B, reference numeral 1 denotes-

20 a whole CD-I player to which the invention has been

applied. 1In order to enable the CD-I player 1 to be

easily carried to the outside an LCD display 13 is
integrated and the size and weight of the CD-I player 1

are reduced by realizing an IC, using chip parts, and the

like.

26 Dimensions of the entire CD-I player 1 are set to,

for instance; a width of 140 mm, a length of 170 mm, and a
‘height of 60 mm.



5 supplied to a CD-RON reproducing circuit 29.
circuit 29 conprises a sync detecting circuit,

The CD- ROM repr oduci ng
a descranbl.i ng citeti-+

error correction circuit, and the Iike. A sync sign
CD-ROM reproducing circuit 29 and the scranble is r
address is checked and a target block is accessed.

1, the error correcting process’is furt executed.} T
circuit 29 is controlled by the systemcontroller 20

i nput device 30 is given to the 15 system contr ol

devi ce 3q conprises thé disc driving section to rotate the d

which has been set, a head driving section to move the

optical head in the radial direction of the disc, and a

printed circuit board to process a reproduction signal
g from the optical head are enclosed in the casing of the

player main body portios 2 of the CD-I player 1.

Further,

a computer comprising a CPU of the 68000 type is enclosed

in tﬁe casing.

A head phones Jack 3, a sound volume adjusting
10 dial 4, and a power on/off switch 5 are arranged on a

front side surface 2A of the player main body portion 2.

an opeh button 6 is arranged on a front side upper edge of

the player main body portion 2.

A middle cover 7 is rotatably arranged on the

1% player main body portion 2 of the CD-I player i. By

depressing the open button 6, the middle cover 7 is opened

______ as,shown in Fig. 1B. When the middle cover 7 is opened,

the disc can be loaded/unloaded. A window portion 8 is

formed in the middle cover 7. A transparent member is

20 - used as a window portion 8. The rotating state of the

loaded disc 15 can be checked through the window portion

8.
An X-Y device 11 and trigger buttons 10A and 1OB
' are arranged on a front edge surface of the mlddle cover
25 7.

!-dirsctions'by depressing portions which are deviated

The X-Y device 11 can designate positions in the X and

from the center in the vertical and horizontal direction,



denotes a CPU to control the CD-I system A CPU of t hg
as a CPU 31. A master controller 32 is connected to thk
The CPU 31 and the systemcontroller 20,are bidirectional
bus 33 is led out of the CPU 31. One ch?p in which the ¢P
master controller 32 are assenbled can be al so used. Théd
t he CD- Rom reproduci ng 25 circuit 29 is sent to the b

and 35B are connectgf to the bus 33 through vi deo contro}lers '
1 respectively -

A pointing device such as track hall, wmouse,

. joy-stick, or the like can be used as such an X-Y device
11.

. An outer cover 12 is rotatably arranged over the

middle cover 7. The outer cover 12 can be manuvally

opened.

" The outer cover 12 can be opened to an

opening/closing angle of 90° or more, and fixed to
10

predetermined openingicloéing angle of ©. The LCD

display 13 of a size of, e.dg., 4 inches is arranged on a

back surface 12A of the outer cover 12. By opening the

outer cover 1é, the Lbn display 13 is exposed aé shown in
the figure, thereby enabling a picture plane of the LCD

18 display 13 to be seen.

An ICD driving switch 14A is also
arranged on'the back surface 127 of the outer cover 12.

By'gperating the Lcn drtving switch 14a, the LCD display
13 can be on/off controned.

Reference numeral 148 .
denotes a switch to detect opening/closing of the outer . )

20 cover 12 vwhich is arranged on a rear side front edge

surface of the play main body 2. By opétating the switch

148, the LCD display 13 may be on/off controlled depending

on the openinglclpsing state of the outer cover 12. That

is, wheri the outer cover 12 is opened, the driving of the

25 LCD display 13 is turned on.

When the outer cover 12 is
closed, the drivlng of the LCD display 13 is turned off.



and 34B under control of the CPU 31. Video signals baseg
are fornmed by the 10

1 b. With respect to a CD-I format

The CD-I player to which the invention has been
applied can reproduce a CD-I disc, ; CD-I/CD-DA disc (disc
in which a CD~-I format and a CD-DA format mixedly exist),
and a CD-DA disc (ordinary compact disc for reproducing a
music) as discs. A data format of the CD-I will now be
described.

bl. Data structure Thé CD-I records data.

10 in a format which is fundamentally based on the CD-ROM. A

recording unit of the data is set to a block in a manner
similar to the CD-ROM. One block is set to 2352 bytes.
"In the case of the disc having a diameter of 12 cm, a

recording capacity of the whole CD-I disc is equal to

15 about 640 Mbytes.

There are two_kinds of data structures of the

_Jmsptlmgf_a.formil_and a form 2.. They correspond to a mode

1 and a mode 2 of the CD-RONM, tespectivgiy.
' In the mode 1 in the CD-ROM, an error detection
20 code and an. error correction code are added to the data of
one block, thereby enabling a strong error correction to
be executed. In the mode 2 in the CD~ROM, none of the

error detection code and the error correction code is
added, thereby enabling a large amount of user's data to

° do
25 be assure

In the CD-I, the form 1 and the form 2 can be
" designated every block and both of the forms 1 and 2 can



video controllers 34A and 34B. The video signals are. 10 e , %ﬁﬁﬁm
vi deo synt hesi zer. 39. The video synthesizer 39 synthesiz ?EKEE' E
signal fromthe video controller 34A and the -video si gna '
controller 34B. An output of the video synthesizer 39 is qu pI*
LCD display 13 via an LCD driving circuit 40. The driving |l
di splay 13 can. be turned on/off by the WD dri'ving switc
14B is turned on/off depending on an opening or closed sta

cover 12(Fig. 1), and a signal indicating the on/of f state swtch 1B
I's supplied to the systemcontroller 20.

1 be allowed to mixedly exist in one disc.

the LCD

The CD-I format differs from the CD-ROM format
with respect to a point that a sub-header of eight bytes

is provided at tha head of the user‘'s data. Each block in

5 which audio data, image, and data have been recorded is
time-sharingly multiplexed to the sub-header on a block
unit basis, and they are written twice and stored to

process in a real-time manner. The sub-header comprises

four items of a file number, a channel number, a sub-mode,

10 "and a data type.

That is, Fig. 2A shows a structure of the form

1. In the form 1, a sync (12 bytes) is provided at.the

head. A header (4 bytes) is subsequently provided.

Further, a sub-header (8 bytes) is provided. After that,

15 user's data (2048 bytes) is'provided. An error detection

.code EDC (4 bytes) and a P parity (172 bytes) and a Q

parity (104 bytes) for error correction are added to the

user's data. 1In the form 1, the error correcting

capability is enhanced. The fom 1 is suitable in the

20 case of handling data such as character data, program
-data, or the like whose errors cannot be interpolated.
Fig. 2B shows a structure of the form 2. 1In the
ﬁorm.2, a sync (1i_bytes) is provided at the head. 2a
header.(d bytes) is sdbsequently provided. Further, a
25

sub-header-(8 bytes) is provided. After that, user's data -

r.(2324 bytes) is provided and a reserve area (4 bytes) is



20 - The audio data in the data reproduced by t
.reproducing circuit 29 is supplied to the audio decoder

ADPCM and the |ike.

converter 41 and is converted into the anal og signal.
generated fromthe head phones output term nal 3 througha'’l-

42 and an,anpljfifided. The form 2 is suitable in the case of handling.--——

data such as audio data, video data, or the like which can
be interpolated.

As shown in Fig. 3, the sub-header which is
6 added to the head of the user's data comprises a file

number (2 bytes), a channel number (2 bytes), a sub-mode
(2 bytes), and a data type (2 bytes).

b2. Writing of. audi-.o data

10 Four modes are determined vhen audio data in Ch-

I is written.

One of the modes is based on the same recording
syetem as that of the existing CD-DA in which the sampling
frequency is set to 44.1 kHz and the number of

15 quantization bits is set to 16 bits. This mode intends to

" perform a super Hi-Fi reproduction.

In ancther mode, an ADPCM (Adaptive Differential

....aRCH). i85 used as.a recording method....The sampling

frequency is set to 31 8 kHz and the number of

20 quantization b;ts is set to 8 bits. In this mode, a sound
quality which-is close to that of an LP record can be
reproduced. The reproducing time is set to cwo hours in’
the stereophonic mode and is set to four.hours in the
monaural mode. This mode intends to perform a Ki;Fi

25

reproduction.

In still another mode, the ADPCM is used as a

recording method. The sampling frequency is set to 37.8
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4.-d. Operation of an enbodi nent 5 The operation of a
the invention wl|

LCD display 13 is turned on.
| mage-reproduction can be perforned.

An audi o signal |evel

which is generated from
3 can be set by the sound vol une. adi-ust+

now be described. Fig. 5 shows the oper
In this state, audi o reproduc

13

kHz and the number of quantization bits is set to 4 bits.
In this mode, & soﬁnd quality which is closé to.that of an
FM broadcasting can be reproduced. The reproducing time

is set to four hoqrs.in_the stereophonic mode and is set. .,
to eight hours in the monaural mode. ihis mode intends to
perform a Hi-Fi reproduction of a long time.

‘In further another'mode, the ADPCM is used as a
:ecordin& method. The sampling fréquency is set to 18.9
kHz and the number of guantization bits is set to 4 bits,
The reproducing time is set to eight hours in the

stereophonic mode and set to sixteen hours in the monaural

mode. This mode intends .to perform a speech reproduction.

b3. Writing of video data

Imﬁgé data is processed as follows in accordance

with the type of image data.

.frequency of a luminance signal Y is set to 7.6 MHz and

the saﬁﬁling ftequencies of color difference signals U and

Vv are set to 3.8 MHz. The image dat§ is sampled at ratios
of 4 ¢+ 2 3

2. Bits are compressed to four bits and

recorded. They are returnéd to eight bits upon
reproduction.

In the case of graphics, a CLUT (Color Lookup

Table) is used. The CLUT graphics include three modes of

- 256 colors (8 bits), 128 colors (7 bits), and 16 colors (4
bits).

Necessary colors can be selected from sixteen

JMULI
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e v In the case Of a natural image, the sampling



10 In Fig. 5 when the power source is tufned-on by the pomer on/ of f
switch 5 (Fig. 1). Selas :

a check is made to see if a cal endar
cl ock have been set or not (step 51).

and the 15 i nternal clock,

In the case Anrpe
the cal endar and the i 3’

are set by
using the X-Y device 11 and the trigger Euttons 10A :
After the cal endar and the internal cloé were set, see
if the disc has been | oaded or ‘not (step 53) 20 r and
the internal clock are not

1 million colors and usegd. ' e

In the case of an animation, a run length code

is used. In this case, image data is compressed by using

color information and a length between pixels. 2an

animation on a full screen can be realized by using such a
code. |

s

b4. Disc

In the CD-I disc, mechanical dimensions such as

. outer diameter dimension, center hole dimension,

10 thickness, and the like, opﬁical parameters such #s
refractive index, reflectance, and the like, recording
parameters such_ag disc rotating direction, recofding
linear velocity, track shape, track pitch, and the like,

15 use environyent situvations, and thg 1ike are all similarly
set those of an ordinary compact disc (Cb-pa) for a mnsic.

The disc is constructed in a manner such that it

£ ...:..: e

is possible to disctiminate wheﬁher the disc is a CD-I

"disc or not on the basis of the contents in a TOC (Table

20 of Contents) of a lead-in area of the disc. That is, in

the CD-I disc or CD-I/CD-DA disc, a PSEC is set to 10 when

(POINT = A0). On the other hand, in the other discs, the

PSEC when (POINT = A0) is set to a value other than 10.

A For example, in the CD-DA.disc, the PSEC when (POINT = A0)

25 is set to 00. Therefore, from the PSEC when (POINT = AO),

. it is possible to judge whether the disc is a CD-I disc or

a CD-I/CD-DA disc or another disc. Control fields of



set in step 51, step 53 follows and acheck is made to see if the disc has

been | oaded or not. If the disc is not |oaded, an inggip _ )

" unl oaded state of the disc is displayed by the LCD Rﬁlﬁﬁcﬁﬁﬁ?ffé_*’ﬁ.ep
54). That is, if the disc is not |oaded, as shown, ifnjFig. 6A an ingifgation

of the unl oaded state of the disc is displayed in aid 4564&§53r3§745 o* t he

LCD 20 : 15 o

) e

1 (POINT = A0, Al, A2) of the CD-I disc are set to (01 x 0).
A control field of (POINT = AO0) of the CD-I/CD-DA disc is

alvays set to (01 x 0) and the other control fields are

.set to (00 x 0). Consequently, from the control field, it

§ is possible ﬁo judge whether the disc is a CD~I disc or'a
CD-1/CD-DA disc.

bS. Hardware

In the CD-I, since audio data is included and a

high-speed process in a real-time manner is neéded, a
10, .
process by a machine language is executed. As a CPU for

such a purpose, a CPU of 16 bits of the 68000 type which
has been developed by Motorola Inc: is designated. 'A CD-
RTOS (Real-Time Operating System) vhich handles various

kinds of files fundamentally uses the 059 and the program

15

is assembled as an ROM into the system. At least an X-Y

device and two trigger buttons are prepared as aﬂ input o

device. Two systems Of audio and video are prepared as an

ougpdt. The CD-IX piayer can reproduce a-CD<DA for ‘musics.

20 c. Internal construction of an embodiment

Fig. 4 shows an internal construction of the CD-

I player 1 to which the invention has been applied.
‘In Fig. 4; a disc 15 is roﬁated-by a spindle
motor 21 at a CLV (constant linear velocity). The
25 rotation of ?he.spindle motor 21 is controlled by a

_ spindle servo circuit 22 on the basis of clocks which are



1.

di splay 13 and the calendar and the tinme are display L

T!
area 46. The discrimnation regarding the |oading of theljd§sc i s contlhu |
(step 55). 5 If it is detected in step 53 or seﬁﬂi tq
di sc has been | oaded, the TOC of the inne st rim of th i SC i S access
(step 56). Fromthe data of the TOC, a ch

k is first nafje™ o SEE 11 t he

10 di sc or !

| oaded disc is a CD-1/CD DA disc or a CD |
in the case of the .CD-l1 disc-or

57). That is,

CD- 1/ CD- DA a1 sc, PSEC when
(PO NT = 'AQ) reproduced by a CD reptoducing ci.rcui.t 28. An output of a
system controller 20 is suppli.ed to the spindle servo
circuit 22,

A recording signal on the disc 15 is reproduced
§ by an optical head 23.

The optical head 23 is supported
by a biaxial device.

An output of & focusing/tracking

servo circuit 25 is supplied to the biaxial device. The

output of the system controller 20 is supplied to the

focusing/tracking servo circuit 25. The focusing/tracking .

10 servo circuit 25 applies servo controls to two axes for
the optical head 23 in the focusing .di.rection and the

tracking direction on the basis of an output of a photo
detector, '

The optical head 23 is wade movable in the

15 radial direction of the disc 15 by a slide feeding

mechanisn 24 using, for instance, a linear motor. The
sl.{de feeding mechanism 24 is controlled by a threading

servo ci.rcuit 26. ‘The output of the ‘system conttouer 20

is supplied to the threadi.ng servo circuit 26. The

20 optical head 23 can be accessed to a desired track
position by the slide feeding mechanism 24.

an output of the optical head 23 is supplied to
a CD reproducing circuit 28 through an RF amplifier 27.

The CD reproducing circuit 28 comprises a reproducing

25 circuit of bit clocks, an EFM demodulating circuit, a CIRC

error correction ci.ri:ui.t, and the like. The cp

reproducing circuit 28 EFK demodulates the output of the



Is set to 10. In the case of another disc, since PSEC when
been set to a value other than 10, e.g., 00 in the CD{E¥cuch
made fromthe PSEC 15 when (PO NT s

= AO to see if t
or a CDLDA disc. If it is decided that t-he disc is the

i ndi cati on when ‘'the CD-DA di sc has been | oaded is d| sl & egﬁ‘%?he
display 13 (step 58). That is when 20

shown in Fig. 6B, a content indicating tAdt the di sc hs been | oaded
di splayed in the display area 45 of the LCD display 13.

1 optical head 23 and executes an error correcting process.

The CD reproducing circuit 28 is controlled by the system

controller 20.

An output of the CD reproducing circuit 28 is

5 supplied to a CD-ROM reproducing circuit 29. The CD_ROM

reproducing circuit 29 comprises a sync detecting circuit,

a descrambling circuit, an error correction circuit, and

éhe_like.' A sync signal is detected by the CD-ROM

reproducing circuit 29 and'the scramble is released. A

10 header address .is checked and a'target block is accessed.

In the case of the form 1, the error correcting process is

further executed. The CD-ROM reproducing circuit 29 is

controlled by'the'system controller 20.

An input from an input device 30 is given to the

15 syStem controller 20.

%he input device 30 comprises the
_ X-¥ device 11 and two trigger buttons 10A and 10B:

neference numeral 31 denotes a CPU to control o

fhe CD-i-cystem. a CPU of the 68000 type is used as a CPU

31. A master.controller 32 is connected to the CPU 31.

?0 The CPU 31 and the system controller 20, are

bidirectionally connected. A bus 33 is led out of the CPU

31. One chip in vhich the CPU 31 and the master

controller 32 are assembled ¢an be also used.

The data reproduced by the CD-ROM reproducing

?5 circuit 29 is sent to the bus 33.

. RAMs 35A and 35B are
connected to the bus 33 through video controllers 34A and



"

-

the CD-DA is displayed in the display area 25

46. TRF EE e k ey
di spl ayed in the display 21 area 46 is operated b deVi ce
11 and the trigger buttons 10A and | OB, the CD- DA digcli T i

accordance with the above operation (lstep 59).

i 34B, respectively. A systém ROM 36 and & non
37 which is backed up by batteries are bidirectionally
connected to the bus 33. An audio decoder 38 is connected
to the bus 33. - |

5 The image data in the data reproduced by the CD-
' ROM reproducing circuit 29 is supplied to video

controllers 34A and 34B under control of the CPU 31,
video signals based on the image data are formed by the
vidéo controllers 34A and 34B. The video signals are.
10 supplied to a video synthesizer.39. The video synthesizer
39 synthesizes the video signal from the video controller
345. and the video si.gﬁal from the video controller 34B.
An output -of the video synthesizer 39 is“suppliéd.to.thé
LCD display 13_§ia an ICD driving dircnit 40. The driving
1s of_the.;cn display 13 can.be fn:ned 6nlpff by the LCD
driving switch 14A. The switch 14B is turned on/off
depending on an opening or closed state of the outer cover - .
~aﬂaw~mm¢ie=(¥£gw-1s, and a siﬁnal-indicatinéwhhe on/off state of
the switch 14B is supplied to the ;ysﬁem controller 20.
+ 20 The audio data in the data féproduced by the CD-
. ROM reéroducing-circuit 29 is supplied to the audiq
decoder 38 under control of the CPU 31. The audio decoder
38 ADPCM decodés the audio data based on the ADPCM and the
'like. The deéodéd audio data is supplied to the D/A
26 converter 41 and is cpnverted into the.ahalog signal. The
analog.signal is generated from the head phones output

terminal 3 through a low pass filter 42 and an amplifier



If it

set to (01

is always set to (01 x 0). The other 1bd9control fields

Ther ef or e,

CD-1 disc or the CD-I/CD-DA disc. If it

is the CD-I
1

10

15

20

25

Is determned in step 57 that the disc is 5 not the CD DA disc,
check is made to see if the disc is a CD-|

60).. Nanrely, control fields of (PONT AO A, A2) of t

di sc or a

BERCEIAT SRR

e CD- |1/ CD-DA dfs
ré 1FEB 1989 x| 0) .
|

I s judged whether |the disc is the

is determ ned that~ the Toaded di skt
disc, an indication when the CD-1 disc has leen

43. an audio signal level which is generated from the

x 0) and a control field of (PO NT = Ao) of

—_—

fromthe control field, it

head phones output terminal 3 can be set by the sound

volume adjusting dial 4.

d. Operation of an embodiment

" The operation of an embodiment of the invention

will now be described. Fig. 5 shows the operatibn when

the LCD display 13 is turned on. In this state, audio

reproduction and image reproduction can be performed.
In Fig. 5, when the power source is turned on by
the power on/off switch 5 (Fig. 1), a check is made to see

if a calendar and an internal clock have been set or not

{step 51).

In the case of setting the calendar and the

internal. clock, the calendar and the internal clock are

set by using the X-Y device 11 and the trigger buttons 10a

and 10B (step 52). After the calendar and the internal

clock were set, a check is made to see if the disc has &

been loaded- or not (step 53).

If the calendar and the internal clock are not

set in step 51, step 53 follows and a check is made to see

if.thé disc has been loaded or not.

If the disc is not loaded, an indication of the

unloaded state of the disc is dlsplayed by the LCD display

13 (step 54) That is, if the disc is not loaded. as

showq in Fig. 6a, an indication of the unloaded state of

the disc is displayed in a display area 45 of the LCD



15 | oaded is di spl ayed on the LCD display 13 (step 61). That is, if'the
.CD-I disc has been | oaded, as shown in Fig. 6C, an indic

the disc has been |oaded is di splayed in the displ ay ar eciLRE?LACEm fESﬁﬁﬁf
: . . ; sl

display"13. Atitle and the Iike of an application softwar
di splayed in the display area 47. \Wen operating by using e%)ia;\ﬁ rell]
I on of
ad
i s decided tjhat the | oaded

m

and the trigger buttons 10A and 10B in a rdance with af
the application software, the CD-1.disc i reproduced in
t he operation (step 62). 25 If it
disc is the CD

1 display 13 and the calendar and the time are displayed in
a display area 46. |

‘The discrimination regarding the loading of the
disc is continued (step S5).

If it is detected in step 53 or step 55 that the
disc has been loaded, the TOC of the innermost rim of the
disé is accessed (step 56).

From the data of the TOC, a check is first made
to see if the loaded disc is a CD-I/CD-DA disc or a éD-I
10  disc or a CD-DA disc (step S7). That is,.in the case of

the CD-I disc or CD-I/CD-DA disc, PSEC when (POINT = A0)
is set to 10.°'In the case of another disc,'since PSEC
vhen kPOINT = A0) has been set.to a value other than 10,

e.g., 00 in the CD-DA disc, a check is made from the PSEC

15 _when (POINT = A0) to see if the disc is a CD-I disc or a
CD-DA disc. . |
FEITUTTT I it s decided that the disc is the CD-DA
" disc, an indiéation when the CD-DA disc has been loaded is
| dieplayed in the LCD display 13 (step 58). That is when
20

the CD-DA disc has been loaded, as shown in Fig. 6B, a
content indlcating that the disc has been loaded is
_displayed in the display area '45 of the LCD display 13.
A An indication of an operation key such as PLAY, AMS, STOP,

etc. to operate the CD-DA is displayed in the display area

25 4.

When the operation key displayed in the display



| / CD- DA di sc,

di spl ayed on the LCD display 13 (step 64). ;
CD- 1/ CO'DA di sc has been | oade shown in Fig. 6D, an i ndi cdti

the disc has been | oaded is displayed in the display areal4§
di splay 13. An indication of the operatio
the like to operate the CD-DA is

1

5

10

15

20

25

-

an indication when the CD-1/CD DA disc has
22 That i s,

CRENT SHEE

on show n
4 @ 1FES {
Qlkey such as PLAY,} AMS, STOP,

t hat

area 46 is operated by using the X-Y device 11 and the
trigger buttons 10A and 10B, the CD-DA disc is reproduced

in accordance with the above operation (step 59).

If it is determined in step 57 that the disc is
not the CD-DA disc, a check is made to see if the disc is
a CD-I disc or a CD-I/CD-DA disc (step 60). Nameif,
contrbl fields of (POINT ='A0, Al, A2) of the CD-I disc.
are set to (01 x 0) and a control field of (POINT = A0) of
the CD-IICD~DA disc is always set to (01 x 0). The other
control fields are set to (00 x 0). Therefore, from the
control field,-it is judged whether the disc is the CD-I

disc or the CD-I/CD-DA disc.

1f it is determined that the loaded disc is the
CcD-I disc, an inéidation when the CD-I disc has been
loaded is displayed on the LCD display 13 (step 61).
is, if the CD-I disc has been loaded, as shown in Fig. 6C,

_an indication showing that the disc has been loaded is

That '

displayed in the display area 45 of the LCD dlsplay 13. a0

title and the like of an application software are
displayed in the display area 47.

When~operating by using tﬁe X~-Y device il and
the trigger buttons 10A and 10B in accordance with an
instruction of ghe application software, the CD-I disc is
reproduced in accordance with the operation (step 62).

If.it is deéided that the loadéd disc is the CD-

- 1/CD-DA disc, an indication when the CD-I/CD-DA -disc has

been loaded is displayed on the LCD display 13 (step 64).




di spl ayed in the display area 46.

application software are displayed in a display area 47.
CD- 1/ CD-DA disc, a check is made to see if only the CD-D
not (stéep 10 65). \Wien the operation key displayed
46 i s operated by using the X-Y device 11 and the trigger
10B, only the portion of the CD DA are

the d 9hr
b tﬁb&ggggg and
j s reproduced in '
the operation (step 66). \Wen operati ngzoy using the X-Y
trigger 15 buttons 10A and 10B in

accqQrdance with the ihstr
That is, when the CD-IICD-DA isc has been loaded;

1 shovn in Fig. 6D, an indication showing that the disc has

been loaded is displayed in the display area 45 of the ICD

display 13. .Qn indication of the operation key such as

PLAY, AMS, STOP, or the like to operate the CD-DA is

5 displayed in the display area 46. The title and the like

of the application software are displayed in a display

area 47.

~In the case of the CD-I/CD-DA disc, a check is

made to see if only the CD-DA is reprodﬁced or not (step

10' 65). When the operetion key displayed in the display area

46 is operated by using the X-Y device 11 and the trigger

buttons 10A and 10B, only the portibn of the CD-D# area is
reproduced in accordance with the operation (step 66).

When ‘operating by using the X-Y device 11'and theierigger
huttons‘loa and 10B in accordarice with the instruction of

;hhmhehe application software, the CD-IICD-DA is reproduced in

P

accordance with the operation (step 67).

As mentioned above, accdrding to an embodiment

of .the invention, in.the case of the CD-I/CD-DA disc, only

20 the CD~DA area c¢an be reproduced. Thus, only the sounds

- of the application software can be enjoyed.
. e. Operation when display is unnecessary

In the case of reproducing the CD-DA disc, only

- the audio data is reproduced, s0 that there is no need to

display on the LCD display 13. In the case of geproducing



t he application software,

the CD-I/CD-DA is reproduced I n accordance with
t'he operation (step 67). As nentioned above, according to

the invention, in.the case of the CD-1/CD- DA disc,

nhodi nent—of—
: only 20 EMEH SHEET
can be reproduced. Thus, only the sounds of the appl i cati REPD ¢

N
be enjoyed. e. Operation when display is unnecessary In th

das
reproducing the CD-DA disc, only the audio &dta is reproduded, Zéq{ErPaﬂgw

there is no need to 25 dlsplay on the LCD display 13. In the lcase of
repr oduci ng

1

_only the audio data from the CD-I/CD-DA disc as well,

there is no need to display on the LCD display 13. ag

mentioned abiove, if the LCD display 13 is driven whep the
sCreen d:ls_plair is \mnecessa:y, an electric power is vainly
[ consumed. In the embodiment of the invention, therefore,
when there is no need to display a. scieen. by enabling the :
- LCD display 13 to be turned off by. the LCD driving switch
14, the electric power consumption can be reduced.

1f the LCD display 13 is turned off, however, it
10 is impossible to execute the operation while | 1ook§.né at

the indication on the ICD display 13. It is also possible

to provide special keys for audio reproduction in addition . -
to the X-Y devi.ce 11_ and .the trigger buttons 10A and 10B.
However, if such keys are provided, the number of keys
15 : j.ncreases and the apparatus enlarges in sizée. 1In the
embodiment of the invention, accoédingiy. the X-Y device -
-3i-and ‘the ‘trigger buttons 10A and 10B are allowed to
. function as special k'eys_ for audio repro_d;:tction vhen. the
loaded disc is the CD-DA ‘disc and the driving of the LCD
20  aisplay 13 has been turned off or when the loaded. disc is
the CD-DA disc and only the audio reproduction is execute
and the driving 6f the LCD display 13 has been turned Off.
That is, for .;Lnstance, the left direction and the right
direction of the X-Y éevice 11 function as an “AMS key"
25  the trigger button 10A functions as a "PLAY/PAUSE key",

and the trigger button 10B functions as a “STOP key"



. - e 0 {
23 1 only the audio data fromthe CD-1/CD DA disc as me‘“ﬁi \ SHEET

need to display on the LCD display 13. As nentioned above

f the LQBP
di splay <13 is driven when the screen display is unnecessaty 2 BEB 70
power is vainly 5 consuned.

therefore, when there is no need to dis
display 13 to be turned off by the LCD

10

15

In the enbodi nent of the i fvéntion,

y a screen, by énabling the LCD
r1ving swtch

- Consequently, even when the driving of the LCD display 13

has been stopped, various audio reproducing operations can

be freely executed.

In the case of turning on/off the driving of the
LCD display 13 by the switch 14B to detect an opening or
cloeed state of the outer cover 12, the driving of the LCD
display 13 is turned'on by the switch 14B when the outer
cover 12 is open, so that an audio reprodoction and an

image reproduction are executed. When the outer cover 12

is closed, the driving of the LCD display 13 is turned off

-and only an audio reproduction is performed. In this

case, the functions of the trigger buttons 10A and 10B and
the X-Y device 11 are switched_aé mentioned above in
accordance with the opening or closed state of the outer’
cover 12. When the outer cover 12 is closed, the CD-1
disc cannot be reoroouced. In the case of the CD-IICD;DA '

dlsc, only the CDIDA area can be reproduced.

CICIRERLET I b o

- 2

o

25

-

Further. since a video reproductlon 1s not

performed for a CD-DA disc, when a CD-DA d1sc has been

loaded, the trlgger buttons 10A and 10B and the X-Y device

11 can be allowed to function as a spec1a1 key for an

auvdio reproduction irrespective of the on/off state of the
LCD display 13. It is also possible to construct in a

manner such that the trigger buttons 10A and 10B and the ’

. X-Y device 11 are made function as a special key for an

audio reproduction if the LCD display 13 has been turned

off independently of the kind of disc.



14, the electric power consunption can be reduced. If the LCD display 13 is
turned off, however, it 10 I's i npossible to execute the | |
| ooking at the indication on the LCD display 13. It is als
provi de speci al keys for audio reproduction in addition t =
11 and the trigger buttons 10A and 10B. However, if such Keys gr.@:%
t he nunber of keys 15 I ncreases and the,apparatus enl argeq i I'ze.

t he enmbodi nent of the invention, accordinagy, the X-Y devijce-dl.and _the

trigger buttons | 0A and 10B are allowed to function as spdci al keys for
audi o reproducti on when the

| e

1 " According to the invention, when a disc is
loaded, the kind of disc is discriminated from the TOC
data. When a CD-DA disc is loaded, the operation keys
such as PLAY, sxdp, AMS, and the like are displayed. When

§ a CD-I disc is loaded, those operation keys are erased.
Therefor, when a CD-DA disc is loaded, the audio .
reproduction can be easily executed. A situation such
tﬁat in the case where a CD-I disc has been loaded, a vain
display is displayed and the user becomes confused can be

10 prevented. On.the other hand, when a CD-I/CD-Da disc is .
loaded, the operation keys such as PILAY, siOP,'AMs, and"

the like are displayéd and only the audio reproduction can
" be executed by operating those keys.

15

20

25



| oaded disc is the CD-DA disc and the driving of the LCD 20 display 13
.has been turned off or when the |oaded disc is the CD-DA disc and only the:
audi o reproduction is execute and the driving of the LCD display 13 has
been turned off. That is, for instance, the left direction and the right
direction of meSMetHadmehgma function as_an "AMS key". 25 the trigger

button 10A fun AY/ PAUSE key"zsand t he Trigger—butten1 OB
functlons as a :

I

6 CLAIMS

1. A disc reproducing apparatus (1) for reproducing a

disc (15) on which audio data has been recorded or a

disc on which at least image data in addition to audio
10  data have been recorded, comprising:

means’ for reading and reproducing the audio data. from
" the disc;

means. for forming a video signal on the basis of the
image data;
display means (13) for- displaying the video signal;
discriminating means for discriminating whether the
disc_to be reproduced is the disc on which only the audio
-data has been recorded or the disc on which the image
data together'with.the audio data have been recorded;
20 operating means (10A, 10B, 11) for operating the repro-

duction of the audio data and a display of the video signal;
and - : '

16

_ means for switching the operation of the operating

_means on the basis of the result of the discrimination
25 by the discrimiqating means.

RLOS-T: i

S @ -

2. An apparatus according to claim 1, wherein the reproduction
of the audio data and the display of the video signal
are operated by operations of an X-Y pointing device (11)

80 and a plurality of trigger switches (10A, 108).

3. An apparatus according to claim 1, wherein the

3%
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24 1 Consequently, even

. en the driving of the LCD di Spray—33-has been
st opped, vafhi 0 duci ng operations can be fr ecuted. In
the case of 'EJ “ the driving_of the 5 LCD di 33’&’/7 ,u{”m”
switch 14B t ning or cldéged state of the out €l "CHVEH ”WLe
driving of the LCD display 13 is turned on by the swtch 14B when tHe duter
cover 1

2,1s open, so that .an_audj o reproduction d_ap.l epr oducti on
are execht ed. widen Fﬁit‘%‘utiérdgﬁ(}léﬁeﬂz 1f ﬁ°§'381‘0‘§€&,n Lﬁ%@%ﬁ%ﬁ%g of the LCD
display 13 is turned gggaratus further has driving means for driving -

said LCD display.

4. | An app;ratus acgording to claim 1..further
: having means for displaying content information of the
audio data in the case where the disc to be reproduced is
the disc on which the audio data has been recorde& and for
displaying content information of at.least the image data
'in the case where the disc to be reproduced is the disc on
10 which the audio data regarding the image data has been’

recorded together with the image data.

S. An apparatus according to claim i or 3,

comprising:

15 a player main body section having the means for

forming the video signal on the basis of the image data
recorded on the disc and the means for reproducing the

avdio data recorded on the disc;

' mee -3 -cover- section-which has’ the dispiay means for

20 displaying the video signal and vhich is provided for the
player main body section so as to be freely opened or

closed; and

means which is constructed *in a manner such that

the display means is exposed in an open state of the cover

25 section, the video signal is displayed, the display of the
video signal cgh be made operative, the audio data can be

reproduced in a closed state of the cover sectﬁ

on .. ahé—ehe— ——"—""1
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,and only an audio reproduction is perfornmed. In this case, the functions
-of the trigge”‘burrons—ieﬁraﬁd—&eB and the X-Y device 11 are swtched as
ment i oned above ﬁm&

th the opening or closed state of the outer
15 cover over 12 is closed, the CD-1 disc cannot be
_reproduced I n t CD-1/CD-DA disc, only thimmmﬂlllﬁﬂllb
r epr oduced. Furt |deo reprod&&tlon I S not
CD- DA di sc, when a CD-DA dISC has been 20

| oaded, the trlgger but t'ons 10A
and 10B and the X-Y device 11 can be allowed to functlon as a speci al

key
for an )

reproduction of the audio data can be made operative.

6. . An aéparatus according to claim 3, wherein the

LCD-display is provided on a back surface side of the

‘ cover section which is provided for the player main body
section so as to freely opened or closed, and the driving
of the LﬁD display turned on or off in accordance witﬁ an

opening/closing operation of the cover section.

7. aAn apparatus according to claim 3, further
: - having cliange-over switch for turning on/off the driving
10 of the LCD display,
and_wherein when the change-over switch has been
turned off and the driving of the LCD display has been
stopped; the operating means is used as a special key ro

: make the reproduciion of the audio data operative.
15

8. An apparatus according to claim 7. wherein when

only the audio data has been reproduced from the disc on
which the 1mage data had been recorded together with the
avdio data and the driving of the LCD display has been -
20 stopéed, the operating means is used as a special key to .

.make the reproduction of the audio data operative:

9. A disc reproducing apparatus in which a disc is

1oaded jnto a main body and which has means for
reproducing a plurality of audio data recorded on the
25 disc, means for reading out and displaying a plurality of

image -data recorded on the disc, and an operation key for

_ selecting and displaying said plurality oﬁml‘ SHEET
| 2 1FEB 1997




audi o reproduction_irrespective of the on/off state of the LCD display 13
It is also possible to construct i

|n a nanner such that the trigger buttons
10B and Thisi8he&tHlas Been Repiboed made function as a special key
for an aud| 0 reprmmm"m HII “re LCD d| spl ay 13 has been turned of f————

Commienty e i
1 éomptisingi

means for detecting whether the disc has been
loaded or not;

means for detecting whether the image data has

5 been recorded on the disc or not after the loading of the
disc had been detected; and
' means for setting the operation key to a special -
‘key t§ control the reproduction of said plurality of audio
data in the case where no image data is recorded on the
10 disc. |

10. An apparatus according to claim 9, further

comprising means for selecting and reproducing only the
audio data from the disc on which the plurality of image

data have been recorded together with the plurality of
15 audio data, -

and wherein upon reproduction of the audio data,
the operation key of the image data iém§}19?§§“?9”fP995§9"

_as a reproducing‘opération key of the audio data.

20 11, An apparatus according to claim 9, fuithér

comprising an X-Y pointing device and a plurality of
trigger switches for selecting and displaying said

plurality of image data,

and wherein among vaiious kinds of controls of

25 the reprodu&tipn of the audio data, functions of PLAY,
. STOP, PAUSE, and SEARCH are made correspond to said X-Y
.pointing device and said plurality of trigge

r-switches,————
REPLACEMENT SHEET
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| oaded, the kind of disc is discrimnated fromthe TOC data. Wen a CD- DA
. disc is |oaded, the operation—keys such as PLAY, STOp, AV5, and the like are

di spl ayed. V%@ms |sc i s | oaded, those openaLLQn“Kgxg_ng_e;gged
Theref or, when loaded the audi o reproduction can
executed. A 5| Nﬁmﬁfﬁﬁ' in the c3be where a Clriﬂnmum

pI ayed and the user beco "mﬂlgm
e »

| oaded, a vain

prevented On the other hand, when a CD-I/CD DA disc i's Iaded” t
operation_keys such as PLAY, STOP, AMS, and the like are displayed and only

t he audlo\repmm@udﬂﬁmelyan
12. An apparatus according to claim 10, wherein a
right direction key and a left direction key of the x-y
6 pointing device are made correspond to a forward SEARCH
and a backward SEARCH, respectively.
13. An apparatus accordiné to claim 5, further
having a plurality of key switches which input variods
kind of control information to control the display of the
10 video s%gnal and on which control contepts of said control
' jnformation are displayed,
and wherein said control contents displayed on
the key switches are respectively displayed on a screen

~ together with the key switches.

15

14. An apparatus according to claim 9, further
compriszng mneans for displaying present date and time,
e et and wherein in the case where an’ unloading of

the disc has been detected, the date and time are
displayed.

20

)

25
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bé‘executed by operating t hose keys. 15 20 26 \What
-A di sc reproduci ng apparatus for
or both audie—data-and video data recorded on a disc,

Is clainmed is: 1.
reproduci ng either audi o data, video data,
t he appar at us

conpri sing: audi o nmeans for reprodUC|ng Aldi o data stored on the disc;

10

- 16

20

. 26

30

36
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ABSTRACT

DISC REPRODUCING .APPARATUS

A disc reproducing apparatus (1) for reproducing a disc
(15) on which audio data has been recorded or a disc on
which at least image data in addition to audio data have.
been recorded. The disc reproducing apparatus comprises:
means for reading and reproducing the audio data from
the disc; means for forming a video signal on the basis
of the image data; display means (13) for displaying the
video signal; discriminatiné means for discriminating

- whether the-;isc'to be reproduced is the disc of which
only the audio data has.been recorded or the disc on which
the image data together with the audio data have been

recorded; operating means for operating the rebroductiop
of the audio data and a display of the video signal; and
means for switching the operation of ‘the operating means

on the basis of the result of the discrimination by the
discriminating means.

FIGURE lB | _

T T



5 vi deo neans -for reproducing video data stored on the disc and for
‘generating reproduced vi-deo data in response thereto; display neans for

di spl ayi ng the reproduced video data and a control screen; discrimnating
means for reading disc-type data fromthe disc, the disc-type data

I ndi cati ng whether the disc includes tyy o data, video data, or both audio
data and 10 vi deo data; control nmeans t'or generating the control screen and
for controlling either the audi o nmeans, the video neans, or both the audio
means and the video nmeans in response to the disc-type data detected by the
di scrimnating neans; external input neans for generating commands t hat
control the control neans; 15 switch neans for providing power to
and for renoving power fromthe display '

Flg. 1A

e

LA W
¥



means, thereby turning off and turning on the display neans; special key
-means for interpreting said conmands fromthe -external input neans as
commands for the audi o neans when power has been renoved fromthe display
means; and 20 support nmeans for supporting the audi o neans, the

vi deo neans, ‘the display nmeans, the discrimnating neans, the special key
neans, the control neans, and the swi 2éR neans. 2. An appar at us
according to claim1l wherein the external input nmeans conprises an X-Y
pointing device and a plurality of trigger switches. 25 3. An .
apparatus according to claim1 wherein the display fmeans conprises an LCD
di splay and driving neans for driving the LCD displ ay.




4. An apparatus according to claim1l wherein the control
a plurality of operation keys when the disc-type data indicates that only
application informati on when the disc-type data
and both the plurality of
mati on when the disc-type data
data are present.

audi o data i s present,

i ndi cat es
operation
i ndi cat es
appar at us

conpri ses:

that only video data 30 is present,
keys and the application in
that both audi o data and vi

according to claiml wherein the supporting nmeans
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a player main body section; a cover section connected to the player main
body section and novabl e between 5 an open position and a closed position.
6. An apparatus according to claim5 wherein the switch nmeans conpri ses:
cover- switch neans for sensing whether the cover section is in the open
position or the closed position, for mé?gding power to the display neans:
when the cover section is in the.open position and for renoving power from
only the -di splay nmeans when ther*r"v 0 section is in the closed
position; and change-over_vaﬁpi means{}f or turning on/off Eﬁ? di spl ay neans

I

when the cover section is in.Thy open jposition. 7. An'gbp rat us

according to claim2 wherein a rection key and %0 J"r'
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|l eft direction key of the X-Y pointing device are nade to correspond to a
forward 15 SEARCH and a backward SEARCH, respectively. 8. An appar at us
according to claim4 and further conprising neans for displaying a present
date and tine, wherein the date and tinme are not displayed when a disc is
| oaded, and wherein when the disc is uglgaded, the date and tine are

di spl ayed. 20 9. A di sc reproduci ng apparatus for reproducing
either audio data, video data, or both audio dgia and video data recorded

on a disc, the apparatus conprising: audi o nea#dyfe+—=eproduci ng audi o data
stored on the disc and for generatingdgazheduaap )0}l data i n response
thereto; video neans for reproducing g_data sf@8d| on the disc and for
generating << 80 : '
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=

25 reproduced video data in response thereto; discrimhnating neans for
determ ni ng whet her audi o data, video data, or both audi.o data and vi deo
data are stored on the disc; display neans for displaying the re
vi deo data, an audi o control screen a video control screennr
audi o/ vi deo control screen; tch means for provjfe
and for renoving power fronlthe dlsplaﬁvI ans, thereby turninp of
turning on the display neans; external input neans for genegaii
plurality of control signals; first control means for generati

control screen and for controlling F/g 6A

f; gé@dm?

45}
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Do

28 the audi o means in response to the plurality of control

second control nmeans for generating the video control screen_and fo

si gnal s when
only audio data is stored on the disc and the display nmeans is turned on;

r

controlling 5 the video neans in response to the pluralit QﬁﬁﬁﬁNﬂ”SHEET
signal s when only video data is stored, épp t he 'disc and the i\s
turned on; third control nmeans for genérating the audio/vid §9ﬂ§$ I197

e

screen and for controlling the audio neans -and the video ni
to the plurality of control signals when both audio data a

stored on the disc and the display 10 rrearFifﬁJrEdcn;
[ ]

Eaf

and

sponse

nd} vi deo _dat-a—at
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e e Aok e

fourth control ngans for gm’"mu" dio maﬁ?ﬁ%ﬁ%ﬁ@@ﬁrﬂst hesG

plurality of control sign ,@#'I Hiray ne eeeritionngdgaf 1., tapdzed .....
audio data is stored on thé difsct di sc ¥ dpadmésdng @pg)eliét.ﬁxsphgafd:-‘t.
reproduci ng either audio data, video 15 dat?, o-r {I}@anmgdy)o;;d@m .ansl pagetiq..

data recorded on a disc, the apparat usz‘éorrprl Si ng'. Adgttac m@aged:ar to paged .-..
reproduci nghaudicPaifks 3s: stored on the disc and flor generating reproduced

audi o data in response thereto; video neans for I‘Iep{-QCH E]ﬂe.(?/.f?ﬂ?}:[..‘?... _
stored on the di.sc aAncﬂlsfcolrepgxduemgtappganmrfon ed-a%%w =

t hereto; Cr,imn ans for determ ni ng whet her aud| 0 dat a,
vi deo dat ataororl?(?flh ‘ﬁ‘afiﬁtﬂ& & ‘{égd‘ge {7 igeQrded pn a gise, theADPATagHs QOMPrising: -

audio means for reproducing audio data stored on the disc;

5 video means for réproducing video data stored on the disc and for generating
. reproduced video data in response thereto; .
display means for displaying the reproduced video data and a control screen;
discriminating means for reading disc-type data from the disc, the disc-type data
indicating whether the disc includes audio data, video data, or both audio data and
10 video data;
control means for generating the control screen and for controlling either the
audio means, the video means, or both the audio means and the video means in
response to the disc-type data detected by the discriminating means;
external input means for generating commands that control the control means;
15 switch means for providing power to and for removing power from the display
means, thereby turning off and turning on the display means;
special key means for interpreting said commands from the external input means
as commands for the audio means when power has been removed from the display
means; and
20 support means for supporting the audio means, the video means, the display
means, the discriminating means, the special key means, the control means, and the
switch means.
2. An apparatus according to claim 1 wherein the external input means
comprises an X-Y pointing device and a plurality of trigger switches. '
25 3. An apparatus according to claim 1 wherein the display means comprises
an LCD display and driving means for driving the LCD display.
4. An apparatus according to claim 1 wherein the control screen includes
a plurality of operation keys when the disc-type data indicates that only audio data is
present, application information when the disc-type data indicates that only video data
30 is present, and both the plurality of operation keys and the application information
when the disc-type data indicates that both audio data and video data are present.

5. An apparatus according to claim 1 wherein the supporting means




di spl ay neans for displaying the reproduced video data and a control
screen; switch neans for providi ng power to artd—fer—renoving power fromthe

di spl ay neans, thereby turning off and turnin ' ans; 25
external input neans for generating a gl ural i ?H‘WL ‘E“lmuﬁl s; and
ol screeny tcomtrel 1+ng the audio

control neans for generating the contr

nmeans and &gsr.g%ntrol screen in response to the plurality of control

signal s en onqy audio data is stored on the disc and the display neans is
turned on, for agsiyer@hdih dody bectiohgdeo neans and the control screen in
response to the plurality of control signals when only 30 video data is
stored on the @co¥erssetigrheonaecipd (0 theplaysr mainhody section and spovablethetveang t he

audi o @agﬁ,opégﬁgégﬁggnﬁ%mmgﬁﬁ fJe control screen in response to the

plurality of st gnal's oth audi o data and vi deo data are stored
on the disc and.t he Anapparatus according to claim 5 wherein the switch means comprises:

cover switch means for sensing whether the cover section is in the open position or the
closed position, for providing power to the display means when the cover section is in
the open position and for removing power from only the display means when the co{rer
10 section is in the closed position; and
change-over switch means for turning on/off the display means when the cover
section is in the open position.
7. An apparatus according to claim 2 wherein a right direction key and a
left direction key of the X-Y pointing device are made to correspond to a forward
15 SEARCH and a backward SEARCH, respectively.
8. An apparatus according to claim 4 and further comprising means for
displaying a present date and time, wherein the date and time are not displayed when
a disc is loaded, and wherein when the disc is unloaded, the date and time are
displayed.
20 9. A disc reproducing apparatus for reproducing either audio data, video
data, or both audio data and video data recorded on a disc, the apparatus comprising:
audio means for reproducing audio data stored on the disc and for generating
reproduced audio data in response thereto;
video means for reproducing video data stored on the disc and for generating
25 reproduced video data in response thereto;
discriminating means for determining whether audio data, video data, or both
audio data and video data are stored on the disc;
display means for displaying the reproduced video data, an audio control screen,
a video control screen, and an audio/video control screen;
30 switch means for providing power to and for removing power from the display
means, thereby turning off and turning on the display means;
external input means for generating a plurality of control signals;

first control means for generating the audio control screen and for controlling
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di splay neans is turned on, and for controlling t '

to the

10

15

20

25

30

29 plurality of control signals when the, gi kS turned
of f, and audio data is stored on the disc. REPLACEN m Wﬂ”m
. : * [« s *

sponse

28 L L]

the audio means in response to the plurality of control signals when only audio data is
stored on the disc and the display means is turned on;

second control means for generating the video control screen and for controlling
the video means in response to the plurality of control signals when only video data is
stored on the disc and the display means is turned on;

third control means for generating the audio/video control screen and for
controlling the audio means and the video means in response to the plurality of control
signals when both audio data and video data are stored on the disc and the display
means is turned on; and

fourth control means for controlling the audio means in response to the plurality
of control signals when the display means is turned off, and audio data is stored on the
disc. _

10. A disc reproducing apparatus for reproducing either audio data, video
data, or both audio data and video data recorded on a disc, the apparatus comprising:

audio means for reproducing audio data stored on the disc and for generating
reproduced audio data in response thereto;

video means for reproducing video data stored on the disc and for generating
reproduced video data in response thereto; . |

discriminating means for determining whether audio data, video data, or both
audio data and video data are stored on the disc;

display means for displaying the reproduced video data and a control screen;
switch means for providing power to and for removing power from the display means,
thereby turning off and turning on the display means;

external input means for generating a plurality of control signals; and

control means for generating the control screen, for controlling the audio means
and the control screen in response to the plurality of control signals when only audio
data is stored on the disc and the display means is turned on, for controlling the video
means and the control screen in response to the plurality of control signals when only
video data is stored on the disc and the display means is turned on, for controlling the
audio means, the video means, and the control screen in response to the plurality of
control signals when both audio data and video data are stored on the disc and the
display means is turned on, and for controlling the audio means in response.to the
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stored on the disc.
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ABSTRACT

DISC REPRODUCING .APPARATUS

A disc reproducing apparatus (1) for reproducing a disc
(15) on which audfo data has been recorded or a disc on
which at least image data in addition to audio data have =
been recorded. The disc reproducing apparatus comprises:
means for reading and reproducing the audio data from

the disc; means for forming a video signal on the basis
of the image data; display means (13) for displaying the
video signal; discriminatipj means for discriminating

- whether the disc to be reproduced is the disc of which

‘only the audio data has.been recorded or the disc on which
the image data together with the audio data have been
recorded; operating means for operating the reproduction
of the audio data and a display of the video signal; and
means for switching the operation of the operating means

on the basis of the result of the discrimination by the
discriminating means. '

FIGURE 1B
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