A‘CIfEEREAY DEVI CE AND A METHOD FOR CONTROLLI NG THE SAME  Field of the

I nvention . The present invention relates to a CD replay device that reads
data that are recorded on the surface of a conpact disk (CD), and a net hod
for controll?%g such a device; and relates in -particular to epl ay
devi ce that can He connected to a portabld infornation proceézjﬂ;

appar at us, sudh s a not ebook conputer, and to a nethod for controlling
such a CD repljay{ device. Mrre specifically, the present invention rel ates
to a CDreplay device that is incorporated in a notebook conputer and that
can easily play a nmusic-CD while an application that is being executed by
a conputer is not interrupted, and to a nmethod fior controlling such a CD
repl ay devi ce. Description of the Background I n consonance with current
techni cal devel opnents, wi dely used today are conpact, light personal
conputers (also called "portabl e conmputers” or "notebook conputers") that

are built fromdesigns that take portabili tl¥ consi derations into account.
Al so, as hﬁ%{q DEMIGE AND A METHOD FOR CONTROLLING THE SAME

Field of the Invention

The present invention relates to a CD replay device that readé data that are recorded on the
surface of a compact disk (CD), and a method for controlling such a device; and relates in
particular to a CD replay device that can be connected to a portable information processing |
apparatus, such as a notebook computer, and to a method for controlling such a CD replay
dévice. More specifically, the present invention relafes to a CD replay device that is
incorporated in a notebook computer and that can easily play a music CD while an application
that is being executed by a computer is not interrupted, and to a method for controlling such a

CD replay device.
Description of the Background

In consonance with current technical deVelopm?nts_, widely used today are compact, light
personal computers (also called "portable compﬁters " or "ﬁotebook computers") that are built
from designs that take portability considerations into account. Also, as compact auxiliary
storage devices have been produced, certain notebook computers are now available that can
incorporate a CD-ROM drive (CD replay device) in addition to a hard disk drive (HDD) and a
floppy disk drive (FDD). As an example, the ThinkPad 755CD (an IBM Corp. trademark), a
potebook computer that is sold by IBM Japan Ltd. Incorporates a CD-ROM drive.
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st ofage devi ces have been produced, certain notebook conputers are now
avail able that can incorporate a CO-ROM drive ,(CD replay device) in
addition to a hard disk drive (HDD) and a floppy disk drive (FDD). As an
exanpl e, the ThinkPad 755CD (an I BM Corp. tradenmark), a notebook conputer
that is sold by I1BM Japan Ltd. Incorporateg a CD-ROM dri ve.

2 Brief Description of the Draw ngs Fig. 1 is a diagramillustrating
the outline of the ThinkPad 755CD, which is a notebook conputer sold by

| BM Japan Ltd.. Fig. 2 is a schematic diagramillustrating the hardware
arrangenment of a notebook conputer 1 that is enployed to carry out the
present invention. Fig. 3 is a diagramillustrating the hardware

ar r angenmergri&f DeRriphise bPteadA%ifds ROM drive that is enployed to carry out
the present invention. Fig. 4 is a schematic diagram show ng a physi cal

format for a CD. Fig. 5is a specific diagramshow ng the data structure
of a TOC (Fable O Contents) that is stored in a |lead-in area of the CD

Fi g. 6 is Eigf l as\e diagram hidusitrating ke apbnaof the ThinkPad 795€D, iwhithhis £Optelddkdr i ve
is replaced. Fig. 7 is a specific diagramshow ng a RAM 69 when t he
process deoomutasdoll by BBMilapeghtd.t in Fig. 6 has been successfully

t erm nat ed,, and L. . ) _
Fig. 2 is a schematic diagram illustrating thé hardware arrangement of a notebook computer 1

that is employed to carry out the present invention.

Fig. 3 is a diagram illustrating the hardware arrangement of an incorporated CD-ROM drive
that is employed to carry out the present invention.

Fig. 4 is a schematic diagram showing a physical format for a CD.

Fig. 5 is a specific diagram showing the data structure of a TOC (Table Of Contents) that is
stored in a lead-in area of the CD.

Fig. 6 is a flowchart showing the operation when a disk in the CD-ROM drive is replaced.
Fig. 7 is a specific diagram showing a RAM 69 when the process ‘described by the flowchart
in Fig. 6 has been successfully terminated, and |

Fig. 8 is a flowchart showing the operation when an ejection button of the CD-ROM drive 50

is depressed.
Detailed Description of the Background

In Fig. 1 is an outline illustration of a notebook computer 1. The notebook computer 1 in Fig.
1 is so designed that a lid 5, which has an internally mounted liquid crystal display panel
(LCD) 4, is rotatably hinged with a main body 3, which has a key board 2, at almost the rear
edge of the
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Fig. 8 ¥s a flowhart showi ng the operati on when an ejection button of the
CD-ROM drive 50 _is depressed. Det ai | ed Description of the Background

In Fig. 1 is an outline illustration of a notebook conputer 1. The not ebook
~conputer 1 in Fig. 1 is so designed that alid 5 which has an internally
mounted liquid crystal display panel (L) 4, is rotatably hinged with a
mai n body 3, -which has a key board 2, at ‘alnost the rear edge of the

3 nmain body I e;main_b e , ' noLy, _ .
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t hese conponents (none of them shown) are connected. A battery pack (not
shown), an HORQMot PeRbRAFral agansrehHlrROFI diEinde &5E¥Feem neeRpar ene#hilfh he
| ower space of the nmain body 3 beneath the keyboard 2. A disk tray for the
CD- ROM dri ve; §0a isueXby Usteddtle sl é etompbabhest pnbaesi bift @hem shewexclkarge
of disks, and on its front face an ejection (E ect) button 6 is provided
o [,;C‘f];[)f;t SO EXLYS O BLeedd SL&Y (ASe! ERovRT ahBDEP(RSY dhiovyo0 1S

and a CD-ROM drive 50 are incorporated in the loﬁer space of
the main body 3 beneath the keyboard 2. A disk tray for the
CD-ROM drive 50 ié extrudable and retractable to facilitate
the exchange of disks, and on its front face an ejection
(Eject) button 6 is provided to instruct the extrusion of
the tray., At its rear, the CD-ROM drive 50 is attachably
connected to the bus on the system board (not shown) and can
‘be removed and replaced by another peripheral device, such

as an FDD.

The recording oh a CD, i.e., a compact disk (hereafter also
referred to simply as a "disk"), is performéd by forming
pits (ﬁhich have raised and depressed shapes that differ in
reflectivity) that correspond to digital data on one face of
a disk, which is formed of a transparent resin, and by
overlaying an extremely thin metal film of; for example,
aluminum and a further hard protectife film.- The CD-ROM

drive (CD replay device) focuses a laser beam on a rotating



connecked to the bus on the system board (not shown) and can be renoved
and repl aced by anot her peripheral device, such as an FDD. The

recording on a CD, i.e., a conpact disk (hereafter also referred to sinply

as a "disk"), is.-perforned by formng pits (which have raised and
depressed shapes that differ in reflectidvity) that correspond to digital

data on one fface of a disk, which is forned of a transparent resin, and by

over | ayi
further

focuses a |l aser beamon a rotatin
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data. Since a great anmount of data can be recorded on a CD at high

density,

a

£Bcbgdedplooy ed dmrat heigh edendifg, nat conliy emplenged efoxlathebut

al so of audio data, inmage data and various other data.

recoraing not only of computer data but also of audio data,

image data and various other data.

The physical and log%cal specifications for a CD were
determined by a Qroup'of which Sony Corporation and Philips
Ltd. were the central figures, and are described in a "Red
Book," a "Yellow Book," and a "Green Book," to use the

common titles.

A Cb is so designed that data are fecorded spirally from the
center of the disk surface to the outside and in thé same
density. The physical format is classified roughly into
three areas: from the centér of the disk faee, a lead-in
area, a program area, and a lead-out area. The iead-in and
the lead-out areas are employed. for recording attribute
information for a disk and varioﬁs control infofmation
concerning, fbr example, start positions for the iﬁdividual
tracks. The program area is employed for recording the

substantial user data, such as computer data and audio data,



The physical and | ogical specifications for a CD were determ ned by a
group of which Sony Corporation and Philips Ltd. were the central figures,
and are described in a "Red Book," a "Yellow Book," and a "G een Book," to
use the comon titles. A CDis so designed that data are recorded
spirally fromthe center of the disk subface to the outside and in the
sane. density. The physical format is classified roughly into three

areas: fromddei cerbRitPfutbe ¥ sk & 868131 eR0piAradli®d oF RLAAIAM anea,
and a | ead-out area. The lead-in and he | ead-out areaS are enpl oyedfor

recording attribute information for a _disk and various control information
concerniggt??ﬁkeﬁaﬁpﬂi 4ﬁ%ﬁ¢e%o§FF?o§§qmﬁst aFn&Fﬁcﬁgl YEPEcRENY ‘The

program area i s enployed for recording the substantial user data, such as
conput er d&flee abén@tbli of dat &rack is not constant and varies dependingand
I's constituted by a single or a pluralijty of tracks. A track can be

divided intg, ffpaesehleh 8E€thd R¥LSS da®¥d0-that are recorded. In case
of a music CD, for example, one track corresponds to one
piece of music, and the track length corresponds to the
playing period. A track on which computer data are recorded
is called a "CD-ROM track," and a track on which audio track
are recorded is called a “CD-bA track." In addition, as one
‘type of a CD-DA, there is a "CD-Graphics" where image data
are recorded in an empty area within the audio data (more
specifically a sub channel ih a frame). As andther type,
there is a hybrid CD whereon :CD-ROM tracks and CD—bA track§
are mixed. Also, .as other standards, there are "CD-1I1
(Compact Disk-Interactive media), where image data and audio
~data are recorded on a single track with an interleave
factor (time- sharing multiplexing of a plurality of

channels), and a "CD-ROM XA."*

Generally, in the same way as other peripheral devices, a
CD-ROM drive that is incorporated in a computer receives,

through a bus, a command that is issued in software, such as



The length of a track is not constant and varies-depending on the |ength
of the user data that are recorded. In case of a nusic CD, for exanple,
one track corresponds to one piece of nusic, and the track length
corresponds to the playing period. A track on which conputer data are
recorded is called a "CD-RONItrack " anfl a track on which audio track are
recorded is Called a "CD-DA track."” In addition, as one type of a CD DA,

there is ag PR €500 s Srdmiage dat c in ept Lea
wi thin the arﬁ%%% data (nore %E)éem fi c%?lipea%ﬁkﬁghgg%ggm rgogr}f' S0 %éh%t

anot her type t here %dfﬁg brid CD whereon CD-ROM tracks and CD-DA tracks
are m xed. Aﬁéﬁongﬁ? Yé?aﬁﬂQPHE?r PrEFEMafBereghrer refpraad t

Di sk-Interactive nedia), where image data and audio data are recorded on a
singl e trackinplh as antsyseame).f aCTher CDFROME-thasthareépaysuht mpkéxi g of
‘a plurality of channels), and a "CD-ROM XA. "* Generally, in the sane

way as ot el nes | abeEaks Y1 CBfie 8eaPPLROVME V8 Jiftnd Sok ngorREREt e 1

conput er receives ough a stued in softmare

such as :
the head seek and set process for the next recorded musical

piece will be discussed in detail.

To perform the reading of a music CD by an incorporated CD-
ROM drive, it is premised that at least three kinds of
programs should be loaded into a main memory of the system:
an application program for the music CD operation (hereafter
referred to as a "CD_PLAYER.EXE"), a file manager driver
ﬁhat permits an OS te manage.a CD-ROM as an external storage
device (MSCDEX.EXE, etc.) , and a device driver ﬁor a CD-ROM
drive. "CD_PLAYER.EXE" _must pe executed when a read
operation is to.be performed with a music CD. Since multi-
tasking is not available with DOS environment, for example,
the following procedures are required to run a music CD
during the execution of another application (DOS word
érocessing).
- 1. DOS word processing is temporarily terminated.

(If a document is being prepared, it must be saved and the



6. an gpplication programor an operating system (0OS), so that it is
controlled by a conputer system (hereafter referred to sinply as a
"system'). The CD-ROMthat replays a nmusic CD is no exception. The
starting and stopping of a read, and the head seek and set process for the
next recorded nusical piece wll be discussed in detail. To perform
the reading.of a nusic CD by an incorporated CO- ROMdrive, it is prem sed
that at |east three kinds of prograns should be | oaded into a nmain nenory
of the systamb igsntgppine&sdon program for the music CD operation
(hereafter referred to as a "CDPLAYER EXE"), a file nanager driver that

permts an &5 t pBAsee F@MQS e Bdesdal £stof apes devt cget been
(NBCDEX EXE, etc.) , device driver for a CD-ROM drive.

" CDPLAYER E: E" raru executed when a read operation is to be

per f or med r’ru5|cCD Since multi- tasking is not available wth DOS
envi ronnent, for exanple, the follow nd procedures are required to run a
music CD dori 0p_PRaYEReERH ors cfxegwitetbr application (DOS word
processing). 1. DOS word processing is tenporarily termnated. (If a

document is4beig,0FePRERE. Jd1 dBiSlorPe SEYESy ANRalRE etc.) from a GUI
screen menu is made by pointing and clicking with a mouse
and tﬁe results of the operation are relayed to
CD_PLAYER.EXE.
5. CD_PLAYER.EXE is terminated.
6. DOS word processing is resumed.
Similarly, the following procedures are required to run a
music CD du::'j.ng'i the execution of another applicatibn
(Windows application) on Windows.
1. The display for the Windows application that is being
executed is miniﬁized by a mouse operation, or a task is
switched by depressing a toggle switch on a keyboard to
provide a program mahager window.
2. The icon of a program group wherein a CD_PLAYER icon is
registered is opened.

N 3. -The' CD_PLAYER icon is double—clicked to activate
CD_PLAYER.EXE. And a desired menu selection is clicked in

the CD_PLAYER window.



73: jobiis termnated.) 2. A nouse programis activated if it has not yet
been |oaded. 3. CD PLAYER EXE is executed. 4. A pertinent selection
(replay, halt, etc.) froma GUJ screen nenu is nmade by pointing and
clicking with a nouse and the results of the operation are relayed
to CDPLAYER EXE. 5. CDPLAYER EXE is termgnated. - 6. DOS word processing
Is resuned. »Simlarly, the follow ng procedures are required to run a
music CD during the execution of another_ application -(Wndows

appl i cati onPYon TRARIGHNT 1t THeh)li spPayef oPXPRENA @S s dppl iteitidn PRat
I's being executed is mnimzed by a nouse operation, or a task is
swi t ched by wieRireadic) Byt 6gel dasmide hoediRakeylskdnd tin pheviade atpadgram
manager wi ndow. 2. The i1con of a program group wherein a CDPLAYER icon is
conventionally, playing a music CD on a computer presents
the following difficulties.
(1) Interruption of an application that is being executed.
To control the starting or halting of replaying, a dedicated
application, i.e., "CD_PLAYER.EXE," must be activated every
time. A bus is normally.used to input data at a keyboard or
with a mouse, and to transmit a command to a CD-ROM drive.
Since an interrupt occurs at a CPU, an application that is
being execufed is inevitably suspended.
(2) Use of system resources.
For frequent playing of music CDs, an application for
operating a music CD (e.g., CD_PLAYER.EXE) and specific
drivers, such as a file manager driver (e.g., MSCDEX.EXE)
énd a de&ice driver, have to be resident in main memory.
Since a CD_PLAYER.EXE program is generally from 70 to 200
kilobytes, and since each of the drivers is about 35
kilobytes, together, these programs constitute a
considerably large loa& on the system resources.
(3) Operability. | - )

To play a music CD during the execution of another



regi stered is opened. 3. The CDPLAYER icon is double-clicked to
activate CDPLAYER EXE. And a desired nmenu selection is clicked in the

CDPLAYER wi ndow. 8 By referring
to the above explanation, it wuld be under st ood by one havi ng
ordinary skill in the art that, conventionglly, playing a nusic CD on a

conputer presents the following difficulties. (1) Interruption of an
application that is being executed. To control the starting or haltlng of
repl ayi ng, aaBEéFEéFéQnraﬁbﬁléBPFéﬁatﬂoé musEpppAYeRPEXErL L Segd nated
activated every tinme. Abus is normally used to input data at a keyboard
or wWth a natge, GDJPLAYERAPXEPIt musomMmbed tacaiCRtBdM d(ixe. tisncoam
interrupt occurs at a CPU, an application that is being executed i's

nevitabl y suggeadiflentd?) oo AhoRLohRLT B30ULA Aol nd U BH B0

of nmusic CDs, an appli oper a

and specific drivers, such as a flle nahager driver (e , MSCDEX. EXE)
icon must be selected and operated (J_n the WJ.ndows

environment), and the initiating operation is comparatively
complicated. Since the user interface differs for each
application, this is another factor that contributes to the

complication and the difficulty of the operation.

In such an environment, even when a computer user becomes.
tired because of the work he is doing (e.g., the preparation
of a document by word processing) and decides to listen to
music to relax himself, the interruption of an application
or the above described input operations accompanies the
. operation to replay a'music CD. It is troublesome for a
user. Ferther, there are some applicaeions (e.g.,
CD_PLAYER.EXE) that do not permit "working while listening
to music"; and even if the replaying of a music CD can be
performed, it is terminated when.such application is ended.
Even when an application can be Eeﬁminated and the original

application (e.g., word processing) can -be restarted while -

a music CD is being replayed, the application must be



and a ‘device driver, have to be resident in main nenory. Since a

CDPLAYER EXE programis generally from70 to 200 kil obytes, and since each
of the drivers is about 35 kil obytes, together, t hese progr anms
constitute a considerably large | oad on the systemresources. (3)
Operability. To play a nusic CD during thg execution of another

9 applicatron, the application nust be tenporarily termnated and

CDPLAYER. EX : Jp Act; E% (1 -'5F§_ Vi-£0 . _or W ndows
/ t )
mst be swi CCHER e ReToIR AR PesicseeRind Buedl CRoAREEsb AN (BRI
the Wndows environnment), and the initiating_operation is conparatively
conpl i cat ed heag] ngeeknandsseti PEPFacEe gy ePdavdndeathe A caererdedhi s
is another factor that contributes to the conplication and the difficulty
of the operahigital phBcsych an ertid ONPRAYingVEMANEN, 8 GARPUL Ehrther
becomes tired because of the work he is doing (e.g., the preparation °
manipulation and time are required. And if several tens to
several hundreds of kilobytes in a main memory are always
used merely for audio data processing, not for computer data
processing, system resources will be wasted. In other
words, although a user has installed a CD replay device in

a computer system, he can not easily refresh himself by

listening to music whenever he desires.

On the other hand, sifhce dedicated CD replay devices for
ﬁlaying music CDs are equipped, aé a étandard, with special
control buttons for individual operations, such as replay
start, replay halt, and the head seek-and-set process for
the next musical piece, a user can replay music CDs freely,
any time he desires. As for an incorporated CD-ROM drive,
however, generally, only the front face of a disk discharge
tray appears on the surface of the computer main body 1, as
is shown iﬁ Fig. 1. On such a limited surface, ét most only
one ejection button 6 is provided, and the addition of other

control buttons increases manufacturing costs. Therefore,



oft a dotunment by word processing) and decides to listen to nusic to rel ax
hinself, the interruption of an application or the above described i nput
operations acconpanies the operation to replay a nusic CD. It is

troubl esone for a user. Further, there are sone applications
(e.g., CDPLAYER EXE) that do not pernitlimorking while listening to

musi c"; and even if the replaying of a nusic CD can be perforned, it is

t erm nat ed n s application is_ended, v n.application _can be
or i nat od Thg CREHIER LER! T 1 8cBPERTapeh ChahR AL SR LERILET of
restarted while a nusic CDis being replayed, the application nust be
10 acti vateapebchhatnbsf perfgraedc @ddiandienkoardioppeithi anmouse, Rasd
seek-and-set process for playing the next recorded nusical piece, or

the playi ngechbaiitiigly, 2bHe Luet ber cHEmHyl Md ofhangdntbfeupEgohedyi Hed.
And if several tens to several hundreds of kilobytes in a main nenory are

al wvays used rely.for audio data prqcessin not for conputer data
processing,apgiﬁ?%ﬁ+?%sgﬁﬁ&§?qMY?a elﬁbz?%ﬂgg St Qgcompany the

operation of the CD-ROM drive.

*: CD-DA specifications are given in a "Red Book," CD-ROM
specifications are .given in a "Yellow Book," and CD-I
specifications are given in a "Green Book." The CD-I
specifications prescribe the standards for enabling dialogue
operation, and the CD-ROM XA specifications prescribe the
standards for the combining of audio data with animated data

and for their joint handling as multimedia.

5. Objectives

It is one object of the present invention to provide an
excellent CD replay device that can be connected to a
portable information processing apparatus, such as a
notebook computer, and to a method for controlling such a CD

replay device.

It is another object of the present invention to provide a



wor ds, 7al though a user has installed a CD replay device in a conputer
system he can not easily refresh hinself by |Ilistening to nusic whenever
he desires. On the other hand, since dedicated CD replay devices for

pl ayi ng nusic CDs are equi pped, as a standard, with special control
buttons for individual operations, such as replay start, replay halt, and
t he head 'seek-and-set process for the next nusical piece, a user can

I i ¢ CDs . i e ' [
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tray appears on the surface of the conputer main body 1, as is shown in
Fig. 1. On andhthati gene@asdiivagan &8 WstC ofP ywibheus| eptreFuPH NG L i s
provi ded, and the addition of other control buttons increases

manuf act uri Agpe9eheiohNER8E 0L €, being executddOORE YUty Bt olapa at ed
CD-ROM drive relies on input that is performed at a keyboard or with a

mouse, and tgcgoll’ng%.:gg!iyfogchce:olrjl %o flJ'_tnr(];e s%lélz% %.n%Dt hr%pllrgfrc{euxpfclzé).n of an

6. Suinmary of the Present Invention
To achieve the above objects, according to a first aspect of
the present invention, a CD replay device, which includes an
ejection button thét is employed to instruct the dischgrge
of a CD and which reads data on the surface of .the. CDh,
performs a disk discharge operation when the ejection button
I has been depressed for a period of time that is less than a
predetermined period, and begins to replay a CD when the
ejection button has been depressed for the predetermiried

period of time or longer.

According to a second aspect of the present invention, a Cb
replay device, which includes an ejection button that is
employed to instruct the discharge of a CD and which reads
daté on'the surface of the CD, halts 'the replaying of the CD
when the ejection button has been depressed for a period of -

time that is less than a predetermined time during the



application programthat is being executed acconpany the operation of the

CD- ROM dri ve. *. CD-DA specifications are given in a "Red Book," CD ROM
specifications are given in a "Yellow Book," and CD-I specifications are
given in a "G een Book." The CD-1 specifications prescribe the

standards for enabling dialogue operatjpn, and the CD- ROM XA
specifications prescribe the standards for the conbining of audio data

with an'”ategpq%§§n and for, their nhpb% ipandly |ﬁ$§g“ﬂﬁéfﬁéﬂéi rack %n

bj ecti ves He object of the présent 1 nve 0 prOVI
excellent CD replay device that can be connected to a portable |nfornation

processi ng &pgar BPuswhenchcke #iashioBookussrput &6, ARBTEESEAnefABd Fhp
controlling such a CD replay device. It is another object of the

present invepkidekclrthifed’ tdénedor longer during the replaying of the CD.

According to a third aspect of the present invention, a
method, for controlling a CD_replay device that includes an
ejection button that is employed to instruct the discharge
of a CD and that reads data on the surface of the CD-,
comprises the steps of: discharging the CD when the ejection
button has been depressed for a period of time that is less

than a predetermined period; and beginning the replaying of

the CD when the ejection button has been depressed foi the ’

predetermined period of time or longer.

According to a fourth aspect of the present invention, a
method, for controlling a CD feplay device that includes an
ejection button that is employed to instruct the discharge
of a CD and that reads data on the surface of the CD,
comprises the steps of: halting the replaying of the CD when
the éjection button has been depressed fof a period of tiﬁe
that is Xess than a predétermined time duringlthé replaying

of the CD; and beginning the replaying of the next track on



12 CD replay device that. is incorporated in a notebook conputer
can easily run a nusic CD without interrupting an application that is

bei ng executed on a conputer system and

and t hat

to a method for controlling such

a CD repl ay device. 6. Sunmmary of the Present Invention To achieve the
above objects, according to a first aspéct of the present invention, a CD
repl ay device, which includes an ejection button that is enployed to-.

i nstruct tteedCBchbegethef ejeCbiandbuititon ' hesd pakat adeprésseduféacehef the

CD,

perfornms a di sk di scharge operation when the ejection button

has been

depressed f)Pédé’t@Jl.erﬁiIQQd %%x{il\% B tiRlgdsS d'u?ci%ﬁt haj %eﬁira‘sﬂb‘?gg%'fi Red gl od,

and begins to replay a en the™ e ectio

butt on"ha

n depressed for

the predeterm ned period of tinme or |onger. According to a second
aspect of the present invention, a CD replay device, which includes an
ejection button that is enployed to irnstruct the discharge of a CD and
whi ch readsccoedin@ntbhea sfifane azfpddte €D, tad t prebentepimyemgiof, t he CD
when the ejection button has been depressed for a period of

method, for controlling a CD replay device that comprises a

tray on which a CD is placed, a discharge mechanism

for

retracting and extruding the tray, an ejection button to

instruct the extrusion of the tray, a read mechanism

for

seeking data on the surface of the CD and for reading the

data, a data processor for processing the data that

are

read, a line out terminal for relaying an analog oﬁtput of

the data that are read, an interface for connecting the CD

replay device to a bus of a computer system, and a

controller for controlling all the operations, comprises the

steps of: forcing the operations of the discharge mechanism

when the ejection button is depressed ﬁdr a period that is

. shorter than a predetermined time while the read mechanism

is halted; beginning data reading by the read mechanism when

the ejection button is depressed for the predetermined time

or longer while the.read mechanism is halted; and outputting

the data that are read from the line out terminal.



time that is less than a predetermned tine during the

13 replaying of the CD, and begins to replay the next track on the CD
when the ejection button is depressed for the predetermined time or |onger
during the replaying of the CD. According to a third aspect of the
present invention, a nethod, for controlding a CD replay device that

i ncludes an ejection button that is enployed to instruct the discharge of

a CDand th d n J; u of SR teps of:
dischargingg%ﬁégégﬁahgﬁﬁt%eE%?ggfiééﬁégﬁtfg%hﬁgérﬁgén deprggiggbggﬁ'ag§

period of tinme that is less than a predeterm ned period; and begi nning the
repl ayi ng oRethpg . cEORnEANERELALBEt RoRPhEEPSAYHEEVEES Tl SSTRF USHS tthe
predet erm ned period of time or |onger. According to a fourth aspect of

t he presenttiayerdd owhiéh Betd®disl @lamd f okl idigahdye epbayadewincefdrhat
i ncl udes an ' .
retracting and extruding the tray, an ejection button to
instrucf the extrusion of the tray, a read mechanism for
seeking data on the surface of the CD and for reading the
data, a data processor for processing the data that are
read, a line out terminal for relaying an analog output of
the data that are read, an interface for connecting the CD
replay device to a bus of. a computer system, and a
controller for controlling all the operations, comprises the
steps of: Halfing data reading by the read mechanism when
the ejection buttbn .is depressed for a period that. is
shorter than a predetermined time during the dgta reading by '
the read mechanism; and skipping from a reading position on
-.the CD to a succeeding track when the ejeétion button is

depressed for the determined period or longer during the

data reading by the read mechanism.

According to a seventh aspect of the present invention, a
method, for controlling a CD replay device that comprises a

tray on which a CD is plaéed, a discharge mechanism for



ejeetionibutton that is enployed to instruct the discharge of a CD and
that reads data on the surface of the CD, conprises the steps of: haltin
the replaying of the CD when the ejection button has been depressed for
period of time that is less than a predetermi ned tinme during the replayi
of the CD; and beginning the replaying of 1ghe next track on

14 the CD when the ejection button'has been depressed for the

predeterm ned ti or | er_gduri t he,repl.ayi ng_of t.he CD. ccordin
to a fiftheﬁﬁﬁﬁégﬁﬁﬁqhggéwﬁé#%u$%¥%ngpgn%r Wmfﬂo&?%ﬁ? %ﬁwf?%ﬁ?ﬁn&o
replay device that conBrises a tray on which a CDis placed, a discharge
mechani sm f cins¥xgehctheg exlrusdoudpfig tihiee tray, anrgascthephdnisnon fox

i nstruct the extrusion of the tray, a read nmechanismfor seeking data on

the surface fdeititegy BadadohoreHeadirhddCor daha, cd A HPCLEEQEnFOKhe
processing the data that are read, a line out termnal for relaying an

anal og output of the data that are read, an interface for connectjng_the
D replay dRfEe fo WHRIPEPCRSERFp ST BYOCERFiRA) Ghe data that dre

read, a line out terminal for relaying an analog output of
the data that are read, an interface for connecting the CD
replay device to a bus of a computer system, and a
controller for controlling all the operations, wherein data
are read from a CD-DA track and an analog output of the data
can be transmi;ted,from the line out terminal, comprises: a
timing step of timing a period during which the ejection
button is depressed; a first decision step of determining
whether or not a CD-DA track is being read when, at the
timing step, the period is é predétermined period or longer;
a second decision step of determining whether or not a CD
has been placed on the tray when, at the first decision
stép, no reading of the CD-DA track is being performed; a
third decision step of determining whether or not a
possibility exists that a CD—DA.track is included on the CD
when, at the second degisidn step, thelCD is determined to
be placed; a seeking step of seeking the next CD-DA track

when, at the third decision step, a possibility exists that

g
a

ng

g
a CD



controller for controlling all the operations, conprises the steps of:
forcing the operations of the discharge nechanism when the ejection button
is depressed for a period that is shorter than a predetermned tinme while
t he read mechanism is halted; beginning data reading by the read nechani sm
when the ej.ection button is depressed fior the predetermned time or

| onger while the read mechanismis halted; and outputting the data that
are read f i t. ferm . .

Accordi ng 1grg‘gna&g'i??( h{g%‘%gcltg g’f]mtlhe Gipdr esen hel r(I:\Pefntalnodn,a glaﬁeﬁnﬁoé,teipor()f :
controlling a CD replay device that conprises a tray on which a CDis
pl aced, a #eadhag gdatdcherPBmther CPePRadmiank ahbaéxtkudifpgngheatr e an
ejection button to instruct the extrusion of the tray, a read nechani sm
for seekiggeldat@ 88ephansuidRGerSfidieg CBPrardef arideashivgtbPRinddt @n a
data processor for processing the data that are read, a line out term nal
for relayin n_anal 0g, outp of, .the data that are read, an interface for
connectingﬁg$ °%IP“#8§Fa9Ed§échaP8 ghsgslgfrgagdnputer system and a
controller for controlling all the operations, conprises the

15

In the seventh aspect, when, at the playing step, the data
reading from the CD-DA track has been completed, the
following CD-DA track may be sought on the CD and the

replaying step may be repeated.

Further, in the seventh aspect, so long as the result
obtained by either one of the second and the third decision
steps is negative, the tray may be extruded by the discharge

mechanism.

In addition, in the seventh- aspect, when, at the first
decision step, data are being read from the CD-DA track, the
following CD-DA track on the CD may be sought and data may

be read from that CD-~DA track.

Moreover, in the seventh aspect, when a period during which

the ejection button is depressed is less than a



steps of: halting data reading by the read nechani smwhen the ejection
button is depressed for a period that is shorter than a predetermned tine
during the data reading by the read nmechani sm and skipping froma readi ng
position on the CD to a succeeding track en the ejection button is
depressed for the determ ned period or |onger during the data reading by
the read nechani sm According to a seventh aspect of the present

i nvention, [ . rolli . a vice t o] S a
tray on whi &réﬁ%ﬁlr&%cgg&% %i#s%%gg?ﬁ“égﬁan%gg f’org ?t}?éc}? %E'J Be

16 retracting and extruding the tray, an-ejection button to instruct the
extrusion(ﬁPQHﬁ?#@%ﬁut%.@%E@rﬁéﬁﬁaW$9ﬁmﬁﬁ o cRREngaga *1sh keigureade of
the CD and for reading the data, a data processor for processing the data

that are remfbm a |¢HOOUErd€k N 488 WREN' BbaR RG-AbR} 08} Pt O8athhe
data that are read, an interface for connecting the CD replay device to a

bus of a Co@euéffngsyféfr%e a}rllglged. On the contrary, when data reading

is not being performed, the tray may be extruded by -the

discharge mechanism.

According to the present invention, when an ejection button
is depressed during the halting or the replaying, the CD-ROM

drive performs the operations that are shown in Table 1

As is apparent from Table 1, a CD-ROM drive according to the
pres-ent invention can employ a single ejectj;on button to
instruct all the operations, such as the start of the
replaying for a music CD, the halting of its replaying, the
head seek-and-set process for a succeeding musical piece,
and the ejection of the CD. "X seconds" in Table 1 is
determined by using a default value that is given in advance

or by the firmware setup within the CD-ROM drive. The value



controld er for controlling all the operations, wherein data are read from
a CD-DA track and an anal og output of the data can be transmtted fromthe
line out termnal, conprises: a timng step of timng a period during
which the ejection button is depressed; a first decision step of

determ ning whether or not a CD-DA tradf is bei ng read when, at the

timng step, the period is a predeterm ned period or |onger; a second

ray when, SF Ly v ATy Sedbe T Bold ACRARR AR TS

t
being performed; a third decision step of determ ning whether or not a
possi bi | i t yeBkEsiBgt hat syebemA gogEend i ncl Idedashifhe cB-2wh&f, dthe he
second decision step, the CDis determned to be placed; a seeking step of

seeki ng thecpB¥lifkPnbA bedek, whenp qiseldhie third decision step, a
possibility exists that 17 the CD DA

track is included on the CD;, and a play}ng step of reading data fromthe
CD-DA track that is found at the seeking step and of providing at the |ine

out termnal an anal og output of the data that is read.
An ejection button is one of the standard features of an

incorporated type CD-ROM drive, as is shown in Fig. 1, and
thus does not increase the manufacturing costs. Since the
operations that are shown in Table 1 can Ee performed by
firmware within the CD-ROM drive, they have n6 effect at all

on the design of a notebook computer system.

According to the present invention, when.a user needs to
take a break by listening to music while he is working at
his job (e.g., preparing a document by word processing), the
. user can realize such a def-s-ire simbly by depressing an

ejection button.

. The basic operétions, such as the start of replaying for a
music CD, the halting of the replaying, and the head seek-
and-set process for the succeedihg musical piece, can be
performed without _involving any computer system controi.

functions. The computer system does not have to terminate

P



I n+4he seventh aspect, when, at the playing step, the data reading from
the CD- DA track has been conpleted, the followng CD-DA track may be
sought on the CD and the replaying step may be repeated. Further, in
the seventh aspect, so long as the result obtained by either one of the
second and the third decision steps is nggative, the tray may be extruded
by the discharge nechanism In addition, in the seventh aspect, when,

at the first _decision ste ta are heing r ead fron1the DA track, the
fol | owi ng COFRR (3BRA TFhtt é%aﬁaylﬁeq%"oﬂ% SXRE CP SEQER  f i

t hat CD-DA track. Moreover, in the seventh aspect, mhen a period during
whi ch the epeciabnefmottomori&in@epnnaﬁdﬂe espeh@sd byhanusar to play

a music CD, and "working while listening to music" is a
concept that can be easily realized, depending on the mood

of the moment.

In addition, an appliqation (CDO_PLAYER.EXE) for the
operation of a music CD does not have to be loaded into the
main memory of the computer system. Further, it is not
necessary for MSCDEX.EXE and a device driver for a CD-ROM
drive to be resident in the maiﬁ memory simply for the
replaying of a music CD. Therefore, the present inveﬁtion

saves on the system resources.

Other objects, features, and advantages of the present'
. invention will become obvious from the detailed description
of the following embodiment that is given while referring to

the accompanying drawiﬂgs.

7. Description of the Preferred Embodiments
The description of the embodiment of the present invention

will be divided into the following articles for convenience
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C. Data structure of a compact disk
D. Operation of a CD-ROM drive

E. Appendix

A. Hardware arrangement of a computer
Fig. 2 is a schematic diagram illustrating the hardware
arrangement of a notebook computer 1 that is employed to

carry out the present invention.

In Fig. 2, a CPU 7 executes an application program under 1_:he

" control of an operating system (0S). The CPU 7 communicates

with the individual sections by means of a transfer path
(bus) 8 for the transmission -of common signals such as

address signals, data signals, and control signals. The

_individual components will now be explained.

A main  memory 9 is a volatile memory (RAM) into which the

. individual programs are loaded and that serves as a work

area for the CPU 7. A ROM 10 is a non-volatile memory in



or byithe firmvare setup within the CD-ROM drive. The val ue

19 of X may be dynam cally reset by using a junper switch or by entering
a system comand. In article D2 of the enbodinents below, x = 2

[ sec]. An ejection button is one of the standard features of an

I ncorporated type CD-ROM drive, as is22hown in Fig. 1, and thus does not

I ncrease the manufacturing costs. Since the operations that are shown in

Table 1 caghierper ffygieq Bdved idMRIE WY ﬁf@q%m%iﬂﬁostb@é{shéw no

effect at all on the design of a notebook ‘conputer system Accordi ng
to the presentt%nvention when a _user needs to take_ a break by |jstening
to nmusic wiR @W?%r%?ﬁ'@e%i LR s NegiWEEF &y, COBFERAr ARG £ nengy .

word processing), the wuser can realize such a desire sinply by depressing
an ejecti gedmsnegrtly stored.

A DMA controller 11 is a special processor by which data are
transferred between the main memory 9 and peripheral devices

without passing through the CPU 7.

An interrupt controller 12 is a processor that monitors the
bus 8 and reports to the CPU 7 any occurrence of interrupt

on the bus 8.

A video controller 13 is a processor that processes a video
command from the CPU 7. A VRAM 14 is a processor that
temporarily stores video data that are being processed. An

- ILCD 4 is a device that displays the contents of the VRAM 14.

An audio controller 15 is a processor that handles the input
and the output of audio signals. An audio signal is
amplified by an amplifier 16 and the amplified signal is
output through a loudspeaker-17. The amplifier 16 réceives -

an analog signal also from a CD-ROM drive 50 via a signal



The basi c operations, such as the start of replaying for a mnusic CD, the
halting of the replaying, and the head seek- and-set process for the
succeedi ng nusi cal piece, can be performed w thout involving any conputer
system control functions. The conputer system does not have to termnate
20 the application that is being execubgd. Therefore, no special
effort nor tinme need be expended by a user to play a nusic CD, and

"wor ki ng whil.e listeni.ng.to .nusi.c" s a ..conc t hat can be easily
real i zed, d%ﬁgﬁdisﬁzg (‘)’ﬁ”’tq:r%lew nl]éd beofd‘?%%r%%fgnf&er?'l n addition, an
application (CD PLAYER EXE) for the operation of a nusic CD does not have
to be loaded into the nain nenory of the conputer system Further, it is

not necessary for MSCDEX. EXE and a device driver for a CO-ROM drive to be

resident inaphepiirg EHPran SFHP! ¥of aket Eﬁxi'l?z&'r%yié%ﬂig@ Ae$i6e&D. an
Therefore, the present invention

FDC 19 is a controller that drives the FDD 20.

In addition to the HDD 18 and the FDD 20, the notebook
computer 1 includes a CD-ROM drive 50 as an auxiliary
storage device. The CD-ROM drive 50 is connected via the
bus 8 to a bus connector 51 for the exchange of commands and
of digital data, and outputs ahalog data directly to the
amplifier 16 via the signal line 52 (the details will be

! explained in article B).

An I/0 controller 24 is a controller that enables data
-exchange with a modem or a printer (not shown) via a serial

port 25 and a parallel port 26.

The computer 1 includes a keyboard 22 and a mouse 23 with
which a user inputs data and commands. An input matrix from
the keyboard 22 and pointed coordinates from the mouse 23

are processed by a keyboard/mouse controller (KMC) 21.



saves om the systemresources. O her objects, features, and advantages

of the present invention will becone obvious fromthe detail ed description
of the follow ng enbodi nent that is given while referring to the
acconpanyi ng draw ngs. 7. Description of the Preferred Enbodi nents The

description of the enbodi ment of the prggent invention wll be divided
into the follow ng articles for convenience
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sake.

A, Hardware arrangenent. of .a conputer B. Hardware arran
R UF rERT PRTOPAZe  BSACOSHTE T5 s SPPBN

CD-ROM drive E. Appendi x

1 that are described in this article are well known to one
having ordinary skill in the art. Besides these components
in Fig. 2, there are vari;us other hardware components
(controllers, interface circuits, peripheral devices, etc.)
that constitute a notebook cémputer. It would be understood
for one having ordinary skill in the art that to simplify

the explanation some components are not shown in this

specification.

B. Hardware arrangement of a CD-ROM drive

The illustration in Fig. 3 shows %he hardware arrangement of
the-incorporated CD-ROM drive 50 that is employed to carry
out tﬁe present invention. The individual components of the

CD-ROM drive 50 will be explained.

A compact disk (CD) 53, which is a recording medium, is
loaded rotatable on a spindle motor 54.  An optical head

(Pick-Up~Head) 55 is located under the lower surface of the

| disk 53. ‘ To read data, the optical head .55, which

irradiates a laser beam to the disk 53 and receives its

reflected beam, is mounted on a slider motor 56 that can be

enent
teF a



A. Hardware arrangenent of a conputer Fig. 2 is a schematic diagram
illustrating the hardware arrangenent of a notebook conputer 1 that is
enployed to carry out the present invention. - In Fig. 2, a CPU 7
executes an application programunder the control of an operating system
(0GS). The CPU 7 comunicates wth thesg ndividual sections by nmeans of a
transfer path (bus) 8 for the transnission of connnn signals such as

addr ess si gﬂalfsceddangegl %rll ectlg)r}ld g@n%j SI N Sof tﬂée di bdual

conponent s Wi oW ai ne e’y nennr IS a v atile nennry
(RAM into which the |nd|V|duaI prograns are Ioaded and that serves as a
work ar eamogiony Beigey 27 canRowilsoths sphpdleonatpreSAeandythe slider

22 which a POST (Power On Self Test) programand a BI OS (Basic

| nput / Qut pwot¥sStsNsd s has dif@t&‘téoﬂié@ksabQ eReOodEGIaNgE PerFmnenihy

st or ed.
linear velocity (CLV) relatlve to the optical head 55.

A signal that is outputted by the optical head 55 is
transmitted to an RF amplifier 58 and is employed to control
the position of the optical head 55 and to read data from
the disk.53. As for the position control, a closed loop
control system, which includes a servo circuit 59-1 and the
motor driver 57, synchronously drives the spindle motor 54
and the slider motor 56 in response to the output signal
from .the optical head 55, and enables acéess by ihe optical
head 55 to a predetermined position on the disk 53. The
optical head 55 is supported by a double-axis device (not
shown) that can be shifted slightiy, and thus focusing
correction and tracking corréction is permitted. As for the
reading of data on the disk 53, a signal that is output from
the optical head 55 is processed by a digital signal
processor (DSP) 59;2.and the resultant signal is converted
into an analog signal by a digital-analog converter (DAC)

. 60. _The acquired analog signal is amplified by an audio



A DVA «controller 11 is a special processor by which data are transferred
between the main nmenory 9 and peripheral devices wthout passing through
the CPU 7. An interrupt controller 12 is a processor that nonitors the
.bus 8 and reports to the CPU 7 any occurrence of interrupt on the bus 8.
A video controller 13 is a processor t®#at processes a video conmand from
the CPU 7. A VRAM 14 is a processor that tenporarily stores vi deo dat a

that are belng oces ed. A LCD 4 gevtce hat dIS he, contents
of the VRARMEAL i Ctht 2P éflﬁ F49835r de Hahef s t he
I nput and the output of audio signals. An audi o slgnal |s anplified by

an anplifi eshrbiggnég hkedahphef jedks{ goal shewnpudputhéhCDuROMadrive 50,
| oudspeaker-17. The anplifier 16 receives an analog signal also froma

CD- ROM dri g 5Q Qd%ﬁ%ﬁﬂéyuﬁrom the line out terminal to the amplifier

16 of the computer 1. To output the read-out data as
digital data, the data are decoded by a decoder 62-1 and the
decoded data are then transmitted to the bus 8 of the
computer 1 via the bus connector 51. In this embodiment,
the servo circuit 59-1 and the digital signal processor 59-2

are constructed as a single chip.

A tray (not shown), on which the disk 53 is placed so as to
be exchangeable is coupled with a loading motor 63, can be
retracted and extruded. An ejection.button 6 is a control
button that is provided on the front face of the CD-ROM
drive 50 (see Fig. 1) to instruet operatioﬁs, such as the
retraction/exﬁrusion of the tray. When the ejection button,
6 is depressed, it sends a signal to a signal line 64. The
motor -driver 65 thereafter drives the léading motor 63 in

response to a control signal received from a controller 66.

The controller 66 controls the individual sections in the

CD-ROM drive 50. More specifically, the controller 66



23 line 52 (which will be described |ater). An HDD 18 and an FDD 20
are auxiliary storage devices. An FDC 19 is a controller that drives the
FDD 20. In addition to the HDD 18 and the FDD 20, the notebook

conputer 1 includes a CD-ROM drive 50 as an auxiliary storage device. The
CD-ROM drive 50 is connected via the 2pus 8 to a bus connector 51 for the
exchange of commands and of digital data and outputs anal og data directly

i S e (b

exchange with a nDden1or prlnter (not shown) via a_serial _port 25 and a
paral | el pokgecgéved fr?ﬂetbﬁnBuP6F19nlhEFGQ@sGaVRéyEBQrGlgﬂaandléenéése 23
with which a user inputs data and commands. An input matrix from

and controls the operations of the CD-ROM drive 50, such as

the reading of data from the-surface of the disk 53 and the
halting of the reading, and the retraction and extrusion of
the tray (the details will be described in article sz)‘ In
addition, the controller 66 includes a clock 65 for counting

operational timing, a ROM 68; and a RAM 69.

The ROM 68 is a read only memory for permanently storing
data and is employed for recording.various firmware. The
firmware includes, for example, (A) code for a self-test
that ﬁhe drive 50 performs when powéred on, (B) code for the
interpretation of a. command that is received from the
computer 1 via the bus 8, (c) code for the confirmation of
the state of the dri%e 50, such as disk in/out or tray
.retraction/extrusion, and (d) code for the mechanical
control in the drive 50. A program that accomplishes the
operation that will be described in article D and a software
timer that times a period that the ejectidn button 6 is

.depressed are included in the firmware in the ROM 68.



t he keyboard 22 and pointed coordinates fromthe nouse 23 are proCessed by
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(e.g., file allocation information such as TOC (which will
be described later)), a drive parameter that indicates a

data transfer speed, and an audio parameter that indicates

a sound output level.

An interface circuit 62-2, which pefmits the exchange of
digital data by the bus 8 of the computer 1 and the CD-ROM
drive 50, is connected to the bus 8 wvia the bus connector
51. As for the standards for an'interface that connects the
CD-ROM 50 to the bus 8 of the personal computer 1, although

in addition to the. SCSI and Enhanced IDE ** standards there

.are others that have been specified by individual makers, no

limitations are imposed on interface standards for the
realization of the present invention. In this embodiment,
the decoder 62-1 and the interface circuit 62-2 are

constituted as a single chip.

. .The hardware arrangement of the CD-ROM drive 50 explained in

this article (except for the firmware in the ROM 68 that is



A compact disk (CD) 53, which is a recording nedium is |oaded rotatable
on a spindle notor 54. An optical head (Pick-Up-Head) 55 is | ocated under
the |l ower surface of the disk 53. To read data, the optical head
55, which irradiates a |aser beamto the disk 53 and receives its

refl ected beam is nmounted on a slideryggnotor 56 that can be

25 shifted in a direction of the radius of the disk 53. A notor driver

57 controls the z indle mptor 54 and the sl | der 56 so as, to rqtate
tracks of t¥&Yi ERTS3SBECLHAST ARETALANG i'i Béci ¥y %‘ hained o ifhe
optical head 55. A signal that is outputted by the optlcal head 55 is

transm tt ecdidtdcdre RF adrgpmieflilekns®nand oseehpirdngdotrdinamtyr elkilttheénpadiet i on
of the optical head 55 and to read data fron1 the disk 53. As for the

posi tion C%%L%gg t%ectlh%‘?ﬁl) | 3‘&% EB”[}bﬂ ’ir%m SW”' gci'{l&'e%deﬁﬁd 5

circuit 59 nmot™or driver sync ronously drives the spin

motor 54 and the slider notor 56 in résponse to the output signal
components other than those shown in Fig. 3, those

components are well known and to simplify the description no

explanation are given for them in this specification.

It should be noted that when audio data in an arbitrarily
CD-DA track on the disk 53 are read and converted into an
analog signal by the DA converter 60, and the converted
analog signal is output from the line out terminal 52 to the
! ampiifier 16 of theicomputer 1, or is amplified by the audio
amplifier 61 and ‘the amplif.ied signal is output to a
headphone, . the replaying of a music CD can be performed.
While replaying a mnéic CD, the CD-ROM drive 50 does not.
require- any exchange of commands and daté .via the bus
connector 51, i.e., does not gse the bus 8 of the computer

1 at all.

**; GSCSI 1is an abbreviatioh of Small Computer System
Interféce, and the standards for peripheral interfaces, for

a compact computer, which are standardized by the American



fromthe optical head 55, and enabl es access by the optical head 55 to a
predeterm ned position on the disk 53. The optical head 55 is supported
by a doubl e-axi s device (not shown) that can be shifted slightly, and thus
focusing correction and tracking correction is permtted. As for the
readi ng of data on the disk 53, a signajgthat is output from the optica
head 55 is processed by a digital signa processor (DSP) 59 2 and the

resul t ant t, n b ital.- na og
convert er ?%%HAG% eoe%%ﬁsgllrr{e lgcﬁla 3 %rsb% rhﬁy é% )?Véﬁ 208 o
26 anplifier 61, and the anplified S|gnal |s outputted either through a
headphone jatk ?ﬁﬁ@QE#ﬁ@ﬂ) BrivRe EbeRtikpudiicge 5@nd oriss onepurfedtheom
the line out termnal to the anplifier 16 of the conputer 1. To out put

the read- outnttfa@ss hat tate ddded tdeadatee ec%ﬁeé%dabyla%dda%iefto& 1
and the decoded data are then transmtted to the bus 8 of the conputer 1

via the bus c or In thi mhodi ment the servo.circuit 59 1 and
t he dlgltalIbqgﬂﬁcb$§bce§§8?nggg ?D% is an enhanced vers10n %or a Cbh-

ROM drive.

C. Data structure of a compact disk

An explanation has been given in "Description of the
Background" that data are recorded spirally on the disk
surface with the same density, and spiralling from the
center, the data area is divided into a lead-in area, a
program area, and a lead-out area!(see Fig. 4). 1In this
article, ‘to simplify the explaha-t::ion in article D, the

physical format of a CD will be explained in more detail.

.Fig. 4B is a schematic diagram showing a physical format of
a CD. One session *** js so formed that a program area that
is substantially user data is sandwiched between a lead-in

area and a lead-out area.

- A maximum of 99 tracks can be stored in the program area.

One CD-DA track corresponds to one piece of music and the



are comstructed as a single chip. A tray (not shown), on which the disk
53 is placed so as to be exchangeable is coupled with a | oadi ng notor 63,
can be retracted. and extruded. An ejection button 6 is a control button
that is provided on the front face of the CD-ROM drive 50 (see Fig. 1) to
i nstruct operations, such as the retraction/extrusion of the tray. Wen
gze $Lection buéton. 6 i s depressed, i$1 sends a signal to a signal l'ine

: e notor driver 65 thereafter drives the | oad] not or, in
response t RSt PE CFYHAEF rlébeﬁvé%ll?koﬁﬁhé‘tcohﬁd#?‘g*c%%ed t Tf:f'élslc
controller 66 controls the individual sections in the CD-ROMdrive 50.
More speci féeatdsponddecEortie ablmise560f musical pieces. One track can 27
performs a predeterm ned process on a signal that is received fromthe

e ect! on Dl MhAnd 2 di8 AlNAed 0. AN AR LA SrLhfARGRA WoRs: of
the CD-ROMdrive . such as e reading o ata f ron1the surface of the
di sk 53 and the ’
for data processing, and consists of 24 bytes. A group of
98 sequential frames (2352 byte length) is called a sector.
The length of a track is not constant. In the case of a CD-
DA track, the number of sectors that is included in one

track is determined according to the playing period for a

music piece.

On the other hand, various control information, such as
attribute information ahd start positions of tracks, are
recoﬁded in the lead-in ‘area and the lead;out area. In the
lead-in area is stored a table, a so-called TOC (Table Of
Contents), for managing attribute information and control
information on the disk by track units. As is shown in Fig.
5A, in the TOC one record that consists of 96 bits, a so-
called "Q channel," is prepared for each track, and the Q
channels are stored in the order of the tracks in the
program area. ‘The data structure of a Q channel conforms to
a field structure (called a "Q format") that is shown in

Fig. 5B, and data for the tracks are stored in the



halting of the reading, and the retraction and extrusion of the tray (the

details will be described in article D-2). In addition, the controller 66
includes a clock 67 for counting operational tinmng, a ROM68, and a RAM
69. The ROM 68 is a read only nenory for permanently storing data and

Is enpl oyed for recording various firmvgge. The firmware includes, for
exanple, (A) code for a self-test that the drive 50 perforns when powered

on, (B) COdSOEQ%ﬁ§%§S§%§I%?%§EﬁptiOn of a command that is received fromthe

conputer 1 vra code for the confirmation of the state of
the drive 50, such as disk in/out or tray retraction/extrusion, and (d)
code for the nechanical <control in the drive 50. A programthat
acconplishes the operation that will be described in article D and a

software tiaRhekhalndt nese aspetead inhathd hen@j ecduab Muitdlers 6 dantrol,
depressed are included in the firmvare in the ROM 68. '

28 The RAN%%%,is a.“(5t§%!%ﬂﬁ?%?théﬁﬁéli%f@“&ﬁgfgyéé éuWEBE a track
seek on the CD or when the data in the track are read.
Especially, the Control field value and the PSec field value
are employed for the operation of the CD-ROM drive 50, which
will be described in the succeeding article D, and will

therefore be but briefly explained below.

The PSec field is employed to represent a disk type.- Table
! - 2 shows the relationship between PSec Field values and disk
ltypes. Accordiné to Table 2, when PSec = 00h, the'disk
consists of CD-DA tracks (including CD-Graphics), CD-ROM
tracks, or hybrid CD-DA tracks and CD-ROM tracks. In other
wordé, when PSec ; 00h, the disk may includé audio data (CD-
DA tracks). When PSec = 10h, the disk is a CD-I type, and
when PSec = 20h, the disk is a CD-ROM XA type. Therefore,
with any wvalue other than PSec = 00h, the disk does not
include audio data in a CD-DA format (i.e., in a format that

is not interleaved). .



area for the controller 66. In the RAM 69 is stored a variety of
informati on about a disk that is currently |loaded (e.g., file allocation

informati on such as TOC (which will be described later)), a drive
paranmeter that indicates a data transfer speed, and an audi o paraneter
that indicates a sound output |evel. An interface circuit 62-2, which

permts the exchange of digital data by tB® bus 8 of the conputer 1 and
the CO-ROM drive 50, is connected to the bus 8 via the bus connector 51.
As for the standards for an interface that connects the CD-ROM50 to the
bus 8 of the personal conmputer 1, although in addition to the SCSI and
Enhanced IDE ** standards there are others that have been specified by

i ndi vidual mekers, no limtations are inposed on interface standards for
the realizatéewarallyhetpaekenvithvébffenentnPEbcsvaihedi denhot thexdeeoder
62-1 and the interface circuit 62-2 are, constituted as a single chip.

The hardware.arra t Qfs driv 0 _expl al i hi s~articl e
(except for ?ﬁégf??ﬁ§gge4%1 éﬁ%ﬁ%%%tﬁ%tﬁpg 2Vt itk dhed M4 ScBLbh
track can be determined by referring to one PSec value of an

arbitrary single Q channel in the TOC.

The control field is employed to represent a corresponding
track type. Table 3 shows the relationship between the
Control field values and track types. According to Table 3,
when the second bit from the top is "0," its corresponding
track is a CD-DA or CD-Graphics type. When that bit is "1,"
its corresponding track-is a CD-ROM type. In this manner,
whether or not a correspondihg.track is a éD—DA type (audio
data) can be determined by referring to the second bit from

the top in the Control field in the Q channel.

The physical format for a CD that is shown in Figs. 4 and 5
is a well known format that was determined by - Sony

Corporation and Philips Ltd.



29 used for specific operations that wll be explained in article D) is
well known to one having ordinary skill in the art. Al t hough the CD- ROM
drive 50 includes hardware conponents other than those shown in Fig. 3,
t hose conponents are well known and to sinplify the description no

expl anation are given for themin this spegjfication. - It should be
noted that when audio data in an arbitraril’y CD-DA track on the disk 53
are read an onverted i.nto an,. anal o ignal__by the DA_converter 60, and

t he convert%a’g: a,{g%@og%naq :&9 oﬁ’toﬁﬂ%l;ygmc ®ne °Bd¥ t 8P n&PSE2°P, t he
anplifier 16 of the conmputer 1, or is anplified by the audio anplifier 61
and the anp{s¥nebe-seégnadn)isaoliPpoto €B" conhehiphopeotoghaphiépl amaggsof a
music CD can be performed. Wile replaying a nusic CD, the CD-ROM drive 50

does not  rHeuli reedb¥a&XChagge, of ng PATRNGSA 8A d@&%eVi gnhpe Bysriegnngcetor
51, i.e., does not use the bus 8 of the computer at all.
plurality of sessions (multi-session). Since the Photo CD

does not include audio data (CD-DA tracks), it can not be

employed with the present invention.

D. Operation of a CD-ROM drive

The hardware arrangement and the dther arrangement that
realizes the preéent invention have been explained in
articles A through C. 1In article D, the operation of the
CD-ROM 50 that employs these arrangements ﬁill be explained.
The operation of the CD-ROM 50 cah be :performed by the

firmware in the ROM 68.

D-1. Operation when a compact disk is exchanged
The operation when a compact disk in the CD-ROM drive 50 is
exchanged will be explained in this article while referring

to the flowchart in Fig. 6.

- Following the retraction of the tray of the CD-ROM 50 at

step S10, at step S12, a check is performed to determine



*¥. SCSl is an abbreviation of Small Conmputer System Interface, and the
standards for peripheral interfaces, for a conpact conputer, which are
standardi zed by the Anerican 30

Nat i onal Standards Institute (ANSI). IDE.is an abbreviation of Integrated
Drive Electronics, and is one of the integfaces that are used to directly
connect a hard disk to an |ISA bus. Enhanced IDE is an enhanced version for

a CD- ROVyHek¥er or rot BRld s relcidfe O en&oppast dipk Fg@s@ﬁgga@ﬁt i on

has been given in "Description of the Background" that dafe are_rec?rded
spirally op, the,djsk surface with the sane density, and spiralling from
the cent eg?et ﬁés a?%nal?%ae??ﬂ%ﬁ%l%%rmm%sabX éiﬁﬁe?%%éﬁhed ameugdr & ar ea,
and a lead-out area (see Fig. 4). In this article, to sinplify the _
expl anat i ohightathatl €¢hB, optté cajhhsiadal55f tramtreafeiaredd W I | be explained in

nore detail . .
If the decision at step S12 is affirmative, at step Sl14, a
Disk-in flag that indicates the presence of a disk is set at
predetermined address #bbbb in the RAM 69, and program
control advances to step S16. If the decision at step S12
is negative, program control branches to No and returns to

the initial step.

At step S16, a check is performed to determine whether or
not accéss of the loaded disk is possible. .This check is
required because sometimes data can not be read out due to
a dirty disk surface or a scratched disk surface. When the
decision at step S16 is affirmative, at step Si8, a Validity
flag, indicating that accgss.of the disk has been validate@,
is set at predetermined address #cccc in the RAM 69.
Program control <then advanges to step S20. When the
decision at step 516 is negative, the further process éteps
for accepting the disk is not performed- and the processing

is terminated in failure (ABORT).



Fig. 4B+is a schematic diagram showi ng a physical format of a CD. One
session *** is so forned that a programarea that is substantially user
data i s sandw ched between a lead-in area and a | ead-out area. A
maxi mum of 99 tracks can be stored in the programarea. One CD DA track
corresponds to one piece of music and the

31 nunber of tracks in a disk that is dedicated to musi ¢ corresponds to

the nunber gt @%%#*§2@'99ﬁ§ T@Eel%r%@édxﬁhtt%&fHééégélﬂbV%ﬂ%ﬂléHdlln
frames. Aframe is the minimumunit for data processi ng, "and consi sts of

24 Dbyt es. roup of sequential frames (2352 hyte | en th |s cal]led a
sector. Th@gﬁémgWﬁlﬁp &stﬁgE?tﬁg ﬁHVaE@n§Paﬁ$ S&h atphp
track, the nunber of sectors that is included in one track |s deternined
accordi ng tprebdetplrajined pddredsf $aaaa andi tteiBuklowing address in the

RAM 69.

Fig. 7 is a specific diagram showing the recorded contents
in the RAM 69 after the processing in the flowchart in Fig.
6 is terminated successfully. The controller 66 does not
use, as work areas, the afeas in the RAM 69 where the TOC
and these flags are stored. The stored TOC and flags are
saved until the next replacement of the disk (or the
extrusion of the tray). :

The operation shown in Fig. 6 is a normal disk replacement
operation that is performed in almost all current CD-ROM
_drives,-regardless of whether or not the present invention
is employed. It should be noted that to store the TOC of a
loaded disk at a predetermined address in the RAM 69 and to
set a Disc-in flag and a Validity flag (or data equivalent
to these flags) are premised feqnirements for performing an

operation in the succeeding article D-2.



On -t he ot her hand, various control information, such as attribute

I nformation and start positions of tracks, are recorded in the lead-in
area and the lead-out area. In the lead-in area is stored a table, a
so-called TOC (Table O Contents), for managing attribute information and
control information on the disk by track Its. As is shown in Fig. 5A
in the TOC one record that consists of 96 bits, a so- called "Q channel,"”
S preparedDLoi each track, .and the Q channe are.stored in the order of

|
the tracks i 4hEPHrHgrm Hreh. am el Pt ‘b%f%‘?el%f FPEFLAENnel conforns

to a field structure (called a "Q format") that is shown in Fig. 5B,
and data fohre dperatiackser fioemedtwhen annejebhéion button of the CD-
32 corresponding fields. Val ues that are stored in the individual

fields (Contg, GQaC I I n ack
seek on the orr\ﬁ\hogn ?%e ldgat Hglpﬁl:gtg ﬁedt :\ggEfarrgﬂraea%p &%gggg?% gﬂﬁl%

Control field value and the PSec field vaI ue
referring to the flowchart in Fig.

When the ejection button 6 of the CD-ROM drive 50 is
depressed at step S30, a depression time T is counted at
step S32. The counting of the time T is performed by the
software timer (previously described) of the ROM 68. When
T is two seconds or longer, program control branches to Yes
and advances to step S34. When T is shorter than two
secon@s,.program control branches to No and moves to step
S52. In this embodiment, a period of two seconds is
predetermined by the firmware in. the ROM 68, but may be

dynamically altered by a jumper switch or a system command.

At step S34, a check is performed to determine whether or

not a CD-DA track on a disk is being replayed.

When the decision at step S34 is negative, the depression
for two seconds or longer-at step S30 is regarded as a

request for the "replaying of a music CD." Program control



are enpl oyed for the operation of the CO-ROM drive 50, which wll be
described in the succeeding article D, and will therefore be but briefly
expl ai ned bel ow. The PSec field is enployed to represent a disk type.
Table 2 shows the relationship between PSec Field values and disk types.
According to Table 2, when PSec = 00h, tfae disk consists of CD-DA tracks
(i ncl udi ng CI%C?aphics) CD-ROM tracks,” or hybrid CD-DA tracks and CD- ROM

tracks. In oth rds n PSec = OOh the dis y clud a di.,o data
(O ba B ranifir Be0e 25H. ot TR T phfen PSec
= 20h, the disk |s a CD-RONIXA type. Therefore, wth any value ot her than
PSec = 00periflhemdgdsitoddesennting mtatthen ol aiadatan iaccesEiile fdsatigi .

ina format -that is not interleaved).

33 CpegiRlibhed rafkseie t R er oo PRt Al it h N6 GREE Stby
examining whether or not thé Disk-in flag and the Validity
flag have been set at the respective addresses #bbbb and
#cccc in the RAM 69. At step S38, a check is performed to
determine whether or not there is a possibility that audio
data (é CD-DA track) exists on the loaded disk. The
determination is made by accessing the TOC, which is stored
at a predetermined address following address #aaaa in the
RAM 69, and by referring to advalue in the PSec field of an
arbitrary Q channel. When PSec = OQh, the decision at step
S38 ié affirmative. When.PSec has another value, the result

at step 538 is negative.

When the result at one of stepé 536 and S38 is ﬁegative,'the
dgpression of the ejection button 6 at step S30 is regarded
as a réquest for "tray extrusion." Program céntrol thus
advances to step S50 ([Eject]) where the tray is extruded.
When the resulté at both steps S36 and S38 are affirﬁative,
at step 546, one of the Q channels is read from the head of

the TOC that is stored in the RAM 69. Then, at step S42, by



ol a si*ngl e di sk. Wether or not a disk includes a CD-DA track can be
determned by referring to one PSec value of an arbitrary single Q channel
in the TCC. The control field is enployed to represent a corresponding
track type. Tabl e 3 shows the relationship between the Control field

val ues and track types. According to Tablg 3, - when the second bit fromthe
topis "0," its corresponding track is a CDDA or CD G aphi cs type. Wen

that bit is s ,coryespondi n ck In this manner,
whet her or Jﬁ%%é]érﬁgg ol ?n&etcrpé’glk at &%p’éoi’a&ﬁ EheaLonted be
determ ned by referring to the second b|t from the top in the Control
field in thel€ldharelaie in the Qrhehphyeil¢alaf cheatk f bs PeEFdhmid i £oshown

in Figs. 4 and 5 is a well known format that was determ ned by- Sony
Cor por at i ong@perithbi RRckh@r or not a corresponding track is a CD-DA

track.

If the decision at step S42 is affirmative, program control
advances to step S44 ([PLAY]) where that track is replayed
(i.e., the music CD is replayed). When the replaying of the
track has been completed, program control advances to step
S46, where a seek is performed for the next track. If the
decision at step S42 is negative (that is, the track is not
a CD-DA track), the track replaying at step S44 is skippecl'i
and a seek is performed for the next track at sfep S46J
When, at step S48, the nexf track is found as the result of
the seek procedure at ;tep S46, program control branches to
~Yes and returns to step S40, and £he same .process’ is
repeated. By the performaﬁce of sucﬁ loop processing, CD-DA
tracks on the disk .are sequentially found and music is
played. Whén, at step S48, no-next track is found, all the
CD-DA tracks on the disk have been replayed. Program

control thus branches to No and moves to step S54 ([STOP]).



34. ***;, Although a CD normally carries only one session (single-session),
a "Photo CD' on which photographic images are recorded is a multi-I| oading
type that carries a plurality of sessions (rmulti-session). Since the Photo
CD does not include audio data (CD-DA tracks), it can not be enployed

with the present invention. D. Operafg on of a CD-ROM drive The
har dwar e arrangenent and the other arrangenent that realizes the present
i nvention have been explained in articles Athrough C In article D, the

operati on offheiey &b ROFSEihat theprepdayhage aff ran§Ombh stxe¢k pa the
expl ai ned. The operation of the CD-ROM 50 can be performed by the

firmware indikac K% 6Been beBuh, ©Rer depriesdith £ 0ARACE jetekonhs ptdanged
The operation when a conpact disk in the CO-ROMdrive 50 1s exchanged w ||

be explai neq ip Lhi g arLleha vl g oheler vhig L the FLanehant LK s

is regarded ;s a request for a "head seek-and-set process
for the next musical piece." Program control then branches
to Yes and goés to step S46, where a seek is performed for
the next track and the same process as is described above is

performed.

If, at étep $32, the depression time for the ejection button
6 is less than two seconds, program control branches to No
and goes to step s52. At step S52, a check is performed to
determine whether or not the CD-DA track on the disk is
being replayed. When replaying has begun, the depréssion of
the ejection button 6 is regarded as a request for "halting
the replaying of é music CD." Program control branéhes to
Yes and goes to step S54 ([STOP]). When the replaying of
the CD-DA track is not being performed, the depression of
the ejection button 6 is regarded as a request for a "tray
éxtrusion." Program control g?ancheé to No and moves to

step s50 ([EJECT]).



Foll owkng the retraction of the tray of the CO-ROM 50 at step S10, at step
S12, a check is perforned to determ ne

35 whether or not a disk exists on the tray. The presence of the disk can
be easily determ ned by detecting the anmount of |ight that the optical
head 55 has received. If the decision at step S12 is affirmative, at
step S14, a D sk-in flag that i ndi cat e}t he presence of a disk is set at
predet er mi ned address #bbbb in the RAM 69, and program control advances to

step S16. it %u&‘aciﬁé 0fa 8115t SRr St 2edi $HARIAdSs BERYT @WOCORHD! 554,
branches to No and returns to the initial step. At step S16, a check
Is perforned to_determ ne_whether or _not access of the I%aded disk is

possi bl e. WRLEhcAk& PRELPERdi P¥d MR el LBRE! itesT ¥9t a SrarF ke HR°PM 2 ad

out due to a dirty disk surface or a scratched disk surface. Wen the
deci si on at retppcBively afd i [FBAYV¢repllagt esxa5itB) ] o VEAUEGT]ly and [STOP

(replay halt)] buttons.

In short, through the processing in the flowchart in Fig. 8,
the controller 66 monitors the depression of the ejection
button 6, and the combination of the manipulation of the
ejection button 6 and the operational state of the CD-ROM
drive 50 accomplishes the individual operations relative to
a music CD. It should be fully understood that this
proc'i:ess:'_.ng "is the core of the éoncept of the present

. invention. It;. should also bg fully understood that terms
"play" and "replay" in this specification indicate that
audio data in a CD-DA track on the .loaded disk are read,
converted into analog data by the DA converter 60, and
outputted without any change. Further, it should be noted
that the bus connector 51 (i..e.., the bus 8 of the computer
1) is not used for the operation of a music CD.

'In this embodiment, only a CD-DA track is employed for

replaying. However, it would be obvious that, so long as



fl‘ag, i*ndicating that access of the disk has been validated, is set at
predet erm ned address #cccc in the RAM 69. Program control then
advances to step S20. Wen the decision at step S16 is negative, the
further process steps for accepting the disk is not perforned-and the
processing is termnated in failure (ABORT). ‘

36 At step S20, the TOC is read out by4§ccessing the lead-in area, which
is located inward on the disk, and is stored at predeterm ned address
#aaaa and AE¥BdadG tdadddrss dnterlravedaansh recordeq canj beadegedet ¢
di agram showi ng the recorded contents in the RAM 69 after the processing

in the flodsisdide i the g.CD-ROM idfiviAt atheS USSP | Yor ThReCOpLEgkher 66
does not use, as work areas, the areas in the RAM 69 where the TOC and

t hese fl agang?]{eq}‘#oq{ ed nTQ)% S%éﬁff'«.?(%ogo%ndaf I e%%sﬁé(a{?ea9§8¥ggngntgg EBgInext

repl acenment e disk (or t extrusion o

format or CD-ROM XA format.

E. Appendix

The present invention has been described in detail

v}hile referring to the specific embodiment. _Howeve_r, it
should be'ob\}ious for one having ordinary skill in the art
that various modifications or revisions of the embodiment
are possible within the scope of the present invention. For
example, while a 'notebook .computer is employed for the
explanation of the:embodiment- of the present invenﬁion, a Ch
replay device according to the present invention can also be
employed with other types of portable information processing
apparatuses (such as word processors or other OA devices).
That is, although the present invention has been disclosled
by using an example, it should not be limited to that
example. To understand the subject of the present

invention, the 'following claims should be referred to.

As described above in detail, according to the present



THe operation shown in Fig. 6 is a normal disk replacenent operation that
Is perforned in .alnost all current CDO-ROM drives, regardl ess of whether or
not the present invention is enployed. It should be noted that to store
the TOC of a | oaded disk at a predeterm ned address in the RAM 69 and to
set-a Disc-in flag and a Validity flag 4or data equivalent to these flags)
are prem sed requirenents for performng an operation in the succeediag
article D2 . e s . . 7. D2, eratio en
an ej ecti on BUPREAPe ot BRI %%é?%ﬁYb%ep%r9§ﬁﬁialﬁHe EﬁcgjggFFon
button of the CO- ROMdrive 50 is depressed will now be described while
referring teanhdd | dnchuperatedi gn 8a noteljpnk t hompuder omndutthet 6cah t he
CD-ROM drive 50 is depressed at step S30, a depression time T is counted

~at step S38asihg corspidlg Ok thRudif® TD S REEhewed BYtbPupting an
application, which is being executed by a computer systenm,

and to a method for controlling such a CD replay device.

An ejection button itself is one of the standard features
for an incorporated CD-ROM drive, as is shown in Fig. 1, and
thus does not increase the manufacturing costs. Since the
- operations as shown in Table 1 can be performed inside the-
CD-ROM drive by firmware, the design of a notebook computer

system is not affected at all.

The basic operations, such as the beginning the‘replaying of
a music CD, the halting of.the replaying, and the head seek-
and~set . process for the next piece of mu%ic, can be
perfprmed without requiring the control of a computer
system, and the computer system does not have to terminate
the applicatipn that is being-executeq. Therefore, when a
user desires to relax himself?by listening to music, the

- - gratification of the desire can be obtained simply by

depressing the ejection button, so that "working while



software ti-nmer (previously described) of the ROM 68. Wen T is two seconds
or longer, programcontrol branches to Yes and advances to step S34.

When T is shorter than two seconds, program control branches to No and
noves to step Sb2. In this enbodinent, a period of two seconds is
predetermned by the firmvare in the ROM 68, but may be dynamcally
altered by a junper switch or a system gammnd. At step S34, a check is
performed to determ ne whether or not CD-DA track on a disk is being
repl ayed. When the decision at step S34 is negative, the depression

for two seconds or longer at step S30 is regarded as a request for the
"replaying of a nusic CD." Program contr ol

38 then branches to No and noves to step S36, and a check is perforned to
determ ne whether or not an accessible disk is _ positioned on the tray.

The det disteningt iomMUss” indeCORECPlethahican By aapidy wealizsd, depending ppdhe imoad g thad

the Validit
moment.

Further, since is not necessary for an application for operating a music CD and a device driver
for a CD-ROM drive to be resident in the main memory of a computer system, system

resources can be saved.



fl‘ag have t the respective addresses #bbbb and #cccc in the RAM
69. At st%érformd to determ ne whether or not there is
a possi bil |Hﬂlﬂﬁﬂ£’"ﬂﬂmm ta (a CD-DA track) exists on the |oaded disk.
The deternen o Ey accessing the TOC, which is stored at a
predet ermi ned address. °folfl owi ng address, #aaaa in the RAM 69, and by
referring to a value in the PSec field dt° an arbitrary Q channel. Wen
PSec = 00h, the decision at step S38 is affirmative. Wien PSec has anot her
value, the result at step S38 is negative. When the result at one of
steps S36 and S38 is negative, the depression of the ejection button 6 at
step S30 is regarded as a request for "tray extrusion." Program contr ol
thus advances to step S50 ([Ej ect]) where the tray is extruded. When the
resul ts @EABMSh steps S36 and S38 are affirmative, at step S40, one of the
Q channels is read fromthe head of the TOC that is stored in the RAM 69.
Then, at step S42, by 39

Claims 1

A CD replay device, which includes an ejection button that is emi)loyed to instruct the
discharge of a CD and which reads data on the surface of said CD, wherein a disk discharge
operation is performed when said ejection button has been depressed for a period of time that
is less than a predetermined period and wherein the replaying of a CD.begins when said

ejection button has been depressed for said predetermined period of time or longer;

Claim 2

i !
A CD replay device, which includes an ejection button that is employed to instruct the
discharge of a CD and which reads data on the surface of said CD, wherein the replaying of
said CD is halted when said ejection button has been depressed for a period of time that is less

than a predetermined time during the replaying of said CD and



referring to bit fromthe top of the Control field value in the -
Q channel, a H@E@i’Fﬂi&Hw’md to determ ne whether or not a

correspondi ng d Sy ctrack. If the decision at step $S42 is
affirmati ve, programcontrol advances to step S44 ([ PLAY]) where that
track is replayed (i.e., the nmusic Clis replayed). Wen the replaying of

the track has been conpl eted, program control advances to step $S46, where

-a seek is parfonrpdeher A8 Mpxhgt IACkenbf Ader d8Gd 0Bnats$1&P BF2 1isS
negative (that is, the track 1s not a CD DA track), the track replaying at

step $44 is skipped . and a seek.is perfaqrned for, the next track at step
S46. Wen,s%r&pdepwgﬁé, starféiansi?cfzﬂ'gekok?‘ét?%n&sasg?ﬂ’ﬁée?%%‘alt W see seek
procedure at step S46, program control branches to Yes and returns to step
$40, and t hramtremiocesstine pepdatrerer Bjut vy pehbomeapleyioflg sof hskhdap
processing, CD-DA tracks on the disk are sequentially found and nusic is
played. Weny at step S48, no next track is found, all the CD-DA tracks on
t he di sk have been repl ayed. Program control thus branches to No and
noves to step S54 ([ STOP]).

Claim 3

A method, for controlling a CD replay device that includes
an ejection button that 1is employed to instruct the
discharge of a CD and that reads data on the surf;ce of said
CD, comprising the steps of:

discharging said CD when said ejection button has been
depressed for a period of time that is less than a
-predeterﬁined period; and |

beginning the replaying of said CD when said ejection button
has been depressed for said predetermined period of time or

Ionger.

Claim 4

A method, for controlling a CD replay device that includes
an ejection buttdn _that is employed' to instruct fhe
discharge of a CD and ﬁhat reads data on the surface of said

CD, comprising the steps of:



40 \Wen, at step S34, the feplaying of a CD-DA track on the

begun, theeﬁm
that was peni§ Lot

L} S
seek- and- set process

di sk has been

’u"”mu m ej ection button 6 for two seconds or |onger
30 is regarded as a request for a "head
for the next musical piece." Programcontrol then

branches to Yes and goes to step S46, where a seek is perforned for the
next track and the same process as is ddscribed above is perforned.

If, at step S32, the depression tinme for the ejection button

6 is |less

than two Seddddyg Hregrepd 2vhng oPfbsandh€d whew said ghestionsburtslp. At
step S52, a check is perforned to determ ne whether or not the CD DA track

on the dislad Hedseldubrieniayotbr Woses 25 2 Ngi RaSchaERs 168s09RaeSS] on of

the ejection button

is regarded as a request for "halting the replaying

(| STOP]) . ARRSHFIC HGhl S 57 LAG | EROTF BRLEYABR PE AGLbiithiy B for med,

([STOP]) .

the depression of the ejection button 6 is regarded -as a request for
"tray extheginon.dg Prlogr aepteptingl dfr ailchasext hivaakd arovesidoCD when

said ejection button has been depressed for said
predetermined time or longer during the replaying of said

CD.

Claim 5

A method, for controlling a CD replay device that comprises
a tray on which a CD is placed, a discharge mechanism for
retracging and extruding said tray, an ejection button to
instruct the extrﬁsion of said tray, a read mechanism for
seeking data on the surface of said CD and for reading said
data, a data processor for processing said data that are
read, a li#e out terminal for relaying.an anaiog output of
said data that are read, an interface for connecting said CD
replay device to a bus of a computer system, and a
controller for controlling all the operations, comprising
the steps of:

forcing the operations of said'dischaf@e mechanisnfwhen.said

ejection button is depressed for a period that is shorter

a



‘st ep *s50 ([Eij1]} : 41 It woul d be

easily |nferr 4, S50, and S54, which are encl osed by double
lines in Flg Iﬁﬁ%@ﬂi espectively to [PLAY (replay start)],
[ EJECT], and It)] but t ons. In short, through the

processing I n the flowchart in Fig. 88 the controller 66 nonitors the
depression of the ejection button 6, and the conbi nation of the
nanlpulatlon of t byt.t on perational .stafe of, the
T 80 BEeaSEFFbLE0 AR PuRdRal B Sate HRsI AR L g a
nusic CD. It should be fully understood that this processing is the
core of thelteshncept of the present invention. It should also be fully
understood that ternms "play" and "replay” in this specification indicate

that augigy ﬁﬁ{ﬁu%ndat@%di@cf b§" ézrfdl%eeﬂ fbekarien’ 6Rflen GAVErted

into anal og data by the DA converter 60, and

ejection button is depressed for said predetermined time or
longer while said read mechanism is halted; and
outputting said data that are read from said line out

terminal.

Claim 6

A method, for centrolling a CD replay device that comprises
a tray on which a CD is placed, a discharge mechanism for
retracting and extruding §eid tray, an ejection button to
instruct the extrusion of ‘said tra?,-a read mechanism for
seeking data on the surface of said CD and'for reading said
data, a data érobessor for processing said data that are
read, a line out te:minal for relaying an analog output of
said data that are read, an ineeiface for connecting said CD
replay device to a bus of a computer system, and a
controller for controlling all the oéerations; comprising
the.steps of:

halting data reading by said read mechanism when said

ejection button is depressed for a period that is shorter



out putted w t hout any change. Further, it should be noted that the bus
connectorﬁé&—fTﬂir“‘Tﬁéﬂﬁﬁg‘8 of the conputer 1) is not used for the
operation “ In this enbodinment, only a CD-DA track is

enpl oyed f§ ‘n““ﬁﬁl ver, it would be obvious that, so |ong as

42 audio act at ®retinterl eaved andor ecorded can be decoded inside the

CD-ROM drive, the concept of the present |nvent|on can be applied for a
track confqr The

o aeent TR 1 et henm Rede ki Bea T gt AL gt reraing ABPL Bk

speci fic enbodi nent. However, it should be obvious for one having
ordi nary steédd mechdreismt am@al various nodifications or revisions of the
enbodi ment are possible within the scope of the present invention. For

exanpl e, Wl S d0fLROK CUPHE pbS1€IBACYRIsE P8 EBCLo a succeeding
track when said ejection button is depressed for said
determined period or longer during said data reading by said

read mechanism.

Claim 7

A method, for controlling a CD replay device that comprises
a tray on wﬁich a CD is placed, a dischargg mechanism for
retracting and extruding said tray, an ejection button to
instruct the extrqSion of said tray, ajread mechanism for
seeking data on the surface of §aid CD and for reaaing said
aata, a data processor for processing said data that are
read, a line out terminal for relaying an analog output of
said data that are read, an interféce_fqr connécting said CD
replay device to a bus of a computer systen, 'and a
controller for controlling all the operations, wherein data
are fead.from a CD-DA track and an analog output of said
data can be transmitted from said line out termiﬁal,

. comprising: -

a timing step of timing a period during which said ejection



exXpl anation of the enbodi nent of the present invention, a CD replay device
accordl E“Ilm"mrmmlﬁﬂll i nvention can al so be enployed with other types
of port processing apparatuses (such as word processors or
ot her OA*de |d€$) SThat is, although t present invention has been

di scl.osed by using an exanple, it should not be I[imted to that exanple.

- To understand the subject of the present invention, the foll ow ng

cl ai n8 sholutten ries edepdessed; As descri bed above in detail, according
to the present 43 invention, it is

possi bl e tq prgvddesde LB 680 AV dsY <§&é lﬁ&“wﬂsthgg%ecg%%e%t ﬁ%—%A

not ebook conputer and that can ™ easi rep?
|nterrupt|n application, which is being executed by a conputer

syst em at?J‘ al%e}gﬁb’ag f 5RadoHDEBI | Aty Seich L IOMY eptap  dediide Periodan

ej ection button itself is one of the st-andard features for an incorporated

CD- ROM dr i vies aaspredstemnihad Fpgriod, ofnlonger;

| a second decision step of determining whether or not a CD
has been placed on said tray when, at said first decision
step, no reading of CD-DA track is being performed;
a third decision step of determining whether or not a
possibility exists that a CD-DA tragk is included on said CD
when, at said second decision step, said CD is determined to
be placed;
a seeking step of seeking the next CD-DA track when, at said
third decision step,.a possibility exists that CD-DA track
is included on said CD; and
a playing step of re;ding data from the CD-DA track that is
found at.said seeking step and of providing at.said line out

‘terminal an analog output of said data that is read.

Claim 8
A method for controlling a Cﬁ replay device according to
claim 7, wherein when the data reading from the CD-DA track

has been completed at said playing step, a following CD-DA



t hus does ot increase the nmanufacturing costs. Since the operations as

shown in T lﬂﬁtﬁﬂlforned inside the CD-ROMdrive by firmware, the
desi gn of Emﬂlmm‘ er systemis not affected at all. The basic
oper ati ons, *suth as %t hé bégi nning the replaying of a nusic CD, the halting
of the replaying, and the head seek-3land-set process for the next piece

of nusic, can be perfornmed without requiring the control of a conputer
system aggalche megd Sougdt oM e ol hay i Erdy N esté emé\ﬁpbécat i on
that is being executed. Therefore, when a user desires to relax hinself by
Iisteningrggeg%%hp, the gratification of the desire can be obtai ned

sinply by €pressing the ejection button, so that "working while

44 listening to nusic" is a concept that can be easily realized,
depending on the nood of the

Claim 9

A method for controlling a CD replay device accérding.to
claim 7, wherein, so long as the result obtained by either
one of said second and said third decision steps is
negative, said tray may be extruded by said discharge

mechanism.

Claim 10
} A method for controlling a CD replay device according to
claim 7, wherein when data afe being read from said CD-DA
- track at said first decision step, a following CD-DA track
on said CD may be sought and data may be read from said CD-

DA track.

Claim 11

.A method for controlling a CD replay device according to
, claim 7, wherein, when a per;od during.which said ejection
" button is depressed is less thaﬁ a predetermineq time ét

said timing step, a check may be performed to determine



fronmerntt . since is _not necessary for an application for operating
a nmusic CD mm%ﬂ“ Er for a CD-ROMdrive to be resident in the
mal n mam)ryzimum tem system resources can be saved.

MS: ¢ & afns’ A CD replay device, which includes an ejecti on
button that i s enpl oyed to instruct the discharge of a CD and which reads
data on the surface of said CD, wherein a disk discharge operation is
perforned when said ejection button has?®een depressed for a period of tine
that ~ is less than a predeterm ned period and wherein the replaying of a CD
begi ns when said ejection button has been depressed for said predeterm ned
period of time or |onger. Claim?2 A CD replay device, which includes an
ejection button that is enployed to instruct the discharge of a CD and

whi ch reads data on the surface of said CD, wherein the replaying of
whether or not data are being read from a CD-DA track, and when data are being read, said

data reading may be haited.
Claim 12

A method for controlling a CD replay device according to claim 7, wherein, when a pEI.'iOd
during which said ejection button is depressed is less than a predetermined time at said timing
step, a check may be performed to determine whether or not data are being read from a CD-
DA track, and when data reading is not being performed, said tray may be extruded by said
discharge mechanism.



sdid CDis halted when said ejection button has been depressed for a period
of tine that is less than a predetermned tine during the replaying of
said CD and . : 46 wherein the replaying of
the next track on said CDis started when said ejection button is
depressed for said predetermned tine or_longer during the replaying of
said CD. Caim3 A nethod, for contIdI | | ng a CD replay device that
includes an ejection button that is enployed to instruct the -discharge of
a CD and that reads data on the surface of said CD, conprising the steps
of : discharging said CD when said ejection button has been depressed for
a period of tj i h a redet erm ned period; and begi nning
the repl ayi ng)\(?fa[) g% ﬁﬁ?ﬁcéa‘}%e?é@ﬁm@%m%ﬁoﬁmomm f or

said predeterm ned period of time or |onger.

ABSTRACT

The present invention provides a CD replay device (50) that is incorporated in a notebook
computer and that can easily run a music CD (53), and to a method for controlling the same.
The CD replay device (50) includes an ejection button (6) which if depressed for a period of
time that is less than a predetermined period performs a disk discharge operation. However, if
the button (6) is depressed for the predetermined period of time or longer, replays the CD
(53). Only one ejection button (6), can be used to instruct all the operations, such as
commence replaying the music CD (53), the halting of replaying, the head seek—and—set

process for a succeeding musical piece, and the ejection of the CD (53)..

Fig. 3.
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CFai-m%4 " 'A ‘met hod, for controlli ng a CD replay device that includes an
ejection button that is enployed to instruct.the discharge of a CD and

- that reads data on the surface of said CD, conprising the steps of:

47 haltinng the replaying of said CD when said ejection button has been
depressed for a period of time that iX¥8 ess than a predeternined tine
during the replaying of 'said CD;, and beginning the replaying of the next
track on said CD when said ejection button has been ‘depressed for said
predetermned tinme or longer during the replaying of said CD. . ~Cdaimb5
-A-method, for controlling a CD replay device that conprises a tray on
which a CD is placed, a discharge nechanismfor retracting and extruding
said tray, an ejection button to
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£ A S .
instruct the extrusion of said tray, a read nmechanismfor seeking data on
reading said data, a data processor for

the surface of said CD and for

processing said data that are read,

anal og out put of
CD
controlling al

repl ay device

a line out term nal

f

or

rel ayi ng an

said data that are read, an:interface for connecting said

to a bus
_the operations,
operations of said di scharge nechani sm when sai d

of a co
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r

depressed far.a period that is:shorter
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Claim6 A method, for controlling a CD replay device that conprises a
tray on which a CD is placed, a discharge nechanismfor retracting and
extruding said tray, an ejection button to instruct the extrusion of said
tray, a read nechanismfor seeking data on the surface of said CD and for
readi ng said data, a data processor f@r8processing said data that are
read, a line out termnal for relaying an anal og output of said data that
are read, an interface for connecting said CD replay device to a bus of a
conmputer system and a controller for controlling all the operations,
‘conprising the steps of:" -halting data reading fy—sardijread nmechani’sm wher
said ejection button is depressed for a peri dt—§haiio s {shorf ero HEaDPHONE :
than a predetermined tine during said data readi g“BJyFIZgi d read n@€Rani sm

‘and ski ppi ng frogga readi ng position on said CD SucGzedi ng track
when said ejectiorfbutton is depressed for said det, rnlned per iIGNE QYT
| onger durin 58 (TO AMPLIFIER 16)
. Z 55 /
-, —|SPINDLE | JOPTICAL RF .
54 .::}mp |pact-50
LIRTIER

SERVO | | DIGITAL SIGNAL
e ¢ ctreurt| | PROCESSOR
/ // x\
57 58-1 ‘?‘T 62-1 :i:t 58-2-
| \
DECODER
") 10 BUS 8
INTERFACE 51
_ CIRCUIT .
3 65 | A _
\ * / e 62-2 ﬁ
IOADING  {A i MOTOR A
MOTOR RN—] DRIVE N— CONTROLLER 168
EJECTION * . A |
EUTTON 1 ROMJRAM{ Jorock
; 64 T\ \
5

68 B9 67
FIG. 3



~

r ead néEhanisn1 Caim7 A nmethod, for controlling a CD replay device
that conprises a tray on which a CDis placed, a discharge nmechani smfor
retracting and extruding said tray, an ejection button to instruct the
extrusion of said tray, a read mechanismfor seeking data on the surface
of said CD.and for reading said data,4/ data processor for processing said
data that are read, a line out termnal for relaying an anal og out put of
said data that are read, an interface for connecting said CD replay device
to a bus of a conmputer system and a controller for controlling all the
operations, wherein data are read froma CD- DA track and an anal og out put
of said data can be transmtted from said l[ine out term nal
conprising: a timng step of timng a period during which said ejection

50 button is depressed,;

CD
g
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B SESSION
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r . '; .
a first decision step of determ ning whether or not a CD-DA track is being
read when, at said tinmng step, said period is a predeterm ned period or
| onger; a second decision step of determ ning whether or not a CD has
been pl aced on said tray when, at said first decision step, no reading of
CD-DA track is being perfornmed; a third decision step of determ ning
whet her or not a possibility exists th*48 a CD-DA track is included on said
CD when, at said second decision step, said CDis determned to be
pl aced; .a seeking.step of seeking the next CD-DA track when, at said
third decision step, a possi-bility exists-that CD- DA track™"i s incl-uded on
said CD; and a playing step of reading data fromthe CD-DA track that is
found at said seeking step iding at said line out termnal an
anal og out put of . said dat aft L SLreac Caim8 A nethod for

ggﬁéét%fﬁ

controlling a CD replay de\i to claim7, wherein when the data
reading fromthe CD- DA trac conpleted at said playing step, a -
foll owi ng CD- DA o

A
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§16

ACCESS TO DISK _
. POSSIBLE?

(aeon7)

§18

SET VALIDITY FLAG.

S20 |

" READ TCC.
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¥ 3 .
“track ﬁhy be sought on said CD and said playing step may be repeated.
Caim9 A nethod for controlling a CD replay device according to claim?7,
wherein, so long as the result obtained by either one of said second and
said third decision steps is negative, said tray may be extruded by said
di scharge nechani sm Caim10 A nmethod for controlling a CD replay
device according to claim7, wherein®®#Ben data are being read from said
CD-DA track at said first decision step, a followwng CD-DA track on said
CD may be sought and data may be read fromsaid CD- DA track. Claim1l
A nmethod for controlling a CD replay device according to - S

T TT—

"Fcccc VALIDITY.
#bbbb DISK - IN

TOC
Faaaa

RAM 69

FIG. 7



clain177 wherein, when a period during which said ejection button is
depressed is less than a predetermned tine at said timng step, a check
may be perforned to determ ne

52 whet her or not data are being read froma CD DA track, and when
data are being read, said data reading;ymy be halted. Claim12 A

met hod for controlling a CD replay device according to claim?7, wherein,
when a period during.which said ejection button is depressed is |ess than
a predetermned tine at said tinmng step, a check may be perforned to

det er'ni ne- whet her ‘or “not~'dat a-dfe being read from:a CD-"" DA track, arid when
data reading is not being perforned, said tray may be extruded by said

di scharge nechani sm ' :

" START ,

S30

EJECT
- \
CHANNEL . ' S50

S42

CD-DA NO

_ TRACK? |

YES

4 pLay

S54
\
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OPERATIONAL EJECTION BUTTON NEXT OPERATION
MODE FOR - DEPRESSION DURATION OF

BEING HALTED

CD-ROM DRIVE ) CD-ROM DRIVE
LESS THAN X SECONDS EJECT

o kI
7

N I X 2
o Caags e
- ¥E

X SECONDS OR LONGER START REPLAY
| | LESS THAN X SECONDS HALT REPLAY . . |
BEING REPLAYED :
X SECONDS OR LONGER | HEAD SEEK-AND-SET
PROCESS FOR NEXT
MUSICAL PIECE
TABLE. 1
PSEC DISK TYPE
0 OH . CD-DA TRACK OR CD-ROM TRACK
10H CD-1 DISK
2 OH CD-ROM XA DISK
TABLE. 2
| CONTROL | TRACK TYPES
— . —
00X 1 CD-DA TRACK
10X0 OR
10X 1 CD-GRAPHICS
01X 0
01X1 CD-ROM TRACK
10X 0
01X1
X IS A REDUNDANT CODE
. TABLE. 3



