7 DEC 2006 i DESCRI PTION OPTI CAL DI-SK DATA ERASI NG APPARATUS AND DrBECA005
DI SK DATA ERASI NG METHOD- TECHNI CAL FI ELD The present invention relates to
an apparatus and a nmethod for erasing data froman optical disk.
BACKGROUND ART A CD-R disk is a typical wite-once optical disk, and a user
can wite data on the CD-R disk only once. However, when the CD- R disk
becones unnecessary, it is not easy to erase the witten data fromthe
CD-R disk. Therefore, the CD-R disk is put in the unplayable state by
usi ng a disposal nethod such as artificially applying a stress to the disk
(folding, breaking, or damagi ng t hepEdtrkpTOON changi ng the nedi a
characteristics under high tenperature condition, whereby secret

i nformation recorded on the disk is prevented fromleaking. However, the
conventional data erasing nethod relating to the wite-once optical disk
has the foll owi ng dr awagkal, brsRebredi ERAYING Amdnivs emtp, that is, it is
uncertain whether the disk is conpletely unplayable or not. 2) The cost is

hi gh. 3) Erasing of data hpmdmad greka pepeckhng Ti€CAE MY area 7 DEC 2006 2
cannot be carried out.

TECHNICAL FIELD

The'presentrinvention relates to an apparatus and a method

for erasing data from an optical disk.

BACKGROUND ART

A CD-R disk is a typical write-once optical disk, and a user
can write data on the CD-R disk only once. However, when the CD-
R disk becomes unnecessary, it is not easy to erase the written
data from the CD-R disk. Therefore, the CD-R disk is put in the
unplayable sfate by using a disposal method such as artificially
applying a stress to the disk (folding, breaking, or damaging the
disk) or changing the media characteristics under high
temperature condition;rﬁﬁéreby secret information recorded on the
disk is prevented from leékiﬁg.

However, the conventional data erasing method relating-ﬁo
the write-once optical disk has the following drawbacks;-

1) Reliability is insufficient, that is, it is uncertain
whether the disk is completely unplayable or not. |

2) The cost is high. |

3) Erasing of data limited to a specific recording area



4) Substances deleterious to the environnent are released. It is exﬂb&EﬁdZNﬁ
that the CD-R disk market will becone w despread in the future and,

t herefore, devel opnent of sinple and |ow cost nmethod and apparatus for
conpletely erasing recorded data fromthke optical disk has been desired.

The present invention is made to sol ve the above-descri bed problens and

has for its object to provide an apparatus and a nethod for conpletely
erasing recorded data fromwite-once disks. DI SCLOSURE OF THE | NVENTI ON

An optical disk data erasing apparatus of Claim1l of the present
i nvent i onyanmictbe scaanriept baal di sk recordi ng apparatus for witing or
reading data in/froma recordable optical disk by irradiating the optical

disk with a | ager sheatandde dfiidteali dissko teeokdivigonRpat ahys belddsed.
connected to a host conputer through an interface bus, conprises: a

judgenment nmeanstf 98 éxsieitiig ahato cheheliher gaskoadedeepfical pdisheis a
wilte-once Optl cal disk or not; an I nstruction recogni tion neans for

recogni ZiAGiedprelats t hUEhe Ofuf &AM 4Me, NOSd r LI QleveAdPprRR tebESkRgipIBaNS
for executing a data erasing process on the basis of the instruction;

wher ei n %B@'Q&%EB@t”ﬁéﬂﬁo@VﬁW%}ﬁ&%}é% Iy yie%i%}y;%?gf?ﬁa Ludgedeas a

write-once optical disk by the j ment neans, the opti cal
di sk wit | & A | caordi.ng jpower as that at
recordingéﬁﬁhg?gﬁybggggﬁﬁﬁﬁggf%ﬂgc%E%?fﬁ%%lQﬁgﬁgggfded on the optical disk.
Therefore, an'fﬂg'ﬂ%gseﬂksﬁngéh@igﬁafgnﬂaégp€6aé&fv&“%ﬁ%]éﬁ%ve—described

problems and has for its object to provide an apparatus and a

method for completely erasing recorded data from write-once disks.

DISCLOSURE OF THE INVENTION

An optical disk data erasing apparatus of Claim 1 of the
present invention, which is an optical disk recording apparatus
for writing or reading data in/from a recordable optical disk by
irradiating the optical disk with a laser beam, the optical disk
recording apparatus being connected to a host c¢omputer through an
interface bus, comprises: a judgement means for judging és to
whether a loaded optical disk is a write-once optical disk oi
not; an instruction recognition means for recogﬁizing an
instruction from the host computer; and an erasing means for
'executing a'déta erasing process on the basis of the instruction;
wherein the erasing means overwrites the optical disk which is
judged as a write-once optical disk by the judgement means, by
irradiating the optical disk with a laser beam having the same

recording power as that at recording, thereby erasing data



able to conpletely erase data on ah optical disk is easily realizedTaDEEdeﬁ
cost, without having to use a special apparatus, and w thout generating
substances del eterious to environment, whereby |eakage of secret

i nformation can be prevented when the og@tical disk is discarded. An
optical disk data erasing apparatus of Claim2 of the present invention,
which is an optical disk recording apparatus for witing or reading data
in/froma recordable optical disk by irradiating the optical disk with a

| aser beam the optical disk recording apparatus being connected to a host
conput er tracopddd avn thd esftaemlbddskconpri ses: a judgenent nmeans for making
a judgenent as to whether a | oaded optical disk is a wite-once optical

di sk or not; amhefstoueli 80 6LEDHN tdixk WAAS cir@Eingegpgaratttg wich is
instruction fromthe host conputer; and an erasing means for executing a

dat a er asi¥be PO CESH IVt IR hasesaatat bE ah Nl @isiher eaBitihe erasing
nmeans overwites the optical disk which is judged as a wite-once optical

di sk by thes1didgerentowRans, BYchbhfdhadi chehs%ma' %@Jecqlaikapﬁbbaaugaser

beam having a recording pomer hi gher than t at recording, er eby
erasing Qg Jl%&e%e%rtatﬁ?m Ehﬁé«taﬁ’é { *@Ee%fl%% g%”eﬁl%keﬁheﬁtSk dat a
erasi ng apparatus which le to conp ete y erase data on an opt|cal

di sk is #eégc&%%éégé‘édo%t &) tﬁofﬁfoi%atﬁl% &%Vb@gpggv@ﬁ%ga #RER! Bhe

appar at us, out generating substances del eterious to

enV|ronn%%klcéwh%lggylgegggggrgédsecret i nformati on can be prevented when
t he )

An opticél disk data erasing apparatus of Claim 2 of the
present invention, which is an optical disk recording apparatus
for writing or reading data in/from a recordable optical disk by
irradiating the optical disk with a laser beam, the optical disk
recording apparatus being connected to a host computer through an
interface bus, comprises: a judgement means for making a
judgement as to whether a loaded optical disk is a write-once
optical disk or not; an.instruction recognition means for
recognizing an instruction from the host computer; and an erasing
means for executing a data erésing process on the basis of the

-instruction; wherein the erasing means overwrites the optical
~disk which is judged as a write-once optical disk by the
judgement means, by irradiating the optical disk with a laser
beam having a recording power higher than that at recording,
 £hereby erasing data recorded on the optical disk.

| Therefore, an optical disk data erasing apparatus which is
able to completely erase daté on an éptical disk is easily

realized at low cost, without having to use a special apparatus,



optical disk is discarded. An optical disk data erasing apparatus<ﬁ7(ﬂEﬁrﬂm5
3 of the present invention further conprises, in the optical disk data -
erasing apparatus defined in Claim1l or 2, a disk recording information
acqui sition nmeans for acquiring disk recdrding information relating to a
data-recorded area or a data-unrecorded area of the wite-once optica
di sk, on the basis of a disk recording information acquisition instruction
which is issued by the host conputer; wherein the erasing neans erases
data recorded _in the data-recorded area. Therefore, the data erasing
process c&if J& He¥to 9@ It 1861 jubshandas ade beoe tiehairten emdtiiroamehe,
dat a-unrecorded area, which needs not be erased, is outside the target of
t he er asi'tpiaiit denkagghefebgcrat infiermaginn echrf dre threvenasdnghpnothss i s
reduced. An optical disk data erasing apparatus of Claim4 of the present
i nvent i oprtiasiedicdnpisi séscairdedthe optical disk data erasing apparatus
defined in Caim3, a determ nation neans for determ ning whether data are
recorded on thanwptiecahokidptdatal erdisdkhgoappairatos bhechash 3 off tthee di sk
recording information which is obtained by the disk recording information
acqui si t poeseaa&ninvenheoni furvien cRigriared ,r geonged opeichhedyit gagace
optical disk, the erasing neans executes the recorded-data erasing
process; eandinghappasathas adef tnd®cior dgdian it ke opt ixcal sfi $Keokden
determ nation 7 DEC 2006 5 neans returns an error signal to the %ost
corrput eaiﬁﬁomatiantﬁl@qui@ﬁidxhaﬁeatn@e et aceiashng BEOReSSchSaey to be
execut ed. '

information relating to a data-recorded area or a data-unrecorded

area of the write-once optical disk, on the basis of a disk
recording information acquisition instruction which is issued by
the host computer; wherein the erasing means erases data recorded
.in the data-recorded area.

‘Therefore, the‘data erasing process can be performed on only
the data-recorded area, while the data-unrecorded area, which
needs not be érased, is outside the target of the erasiﬁg process,
whereby the time required for the erasing process is reduced.

An optical disk data erasing apparatus of Claim 4 of the
.present invention further comprisés, in the optical disk data
erasing apparatus defined in Claim 3, a determination means for

' determining whether data ére reéorded on thé ﬁritemonce opticél
disk or not, on the basis of the disk recording information which
'is obtained by the disk recording information acquisition means;
wherein, when data are recorded on the write-once optical disk,
the erasing means executes the recorded-data erasing process; and .

when no data are recorded on the optical disk, the determination



Therefore, when no data are recorded on the optical disk, the user c&nDEﬁqﬂmﬁ
that there is no need to execute the data erasing process on the disk,
whereby the user can performthe erasing process on only a data- recor ded
optical disk, without performng an unnecessary erasing process. An
optical disk data erasing apparatus of Claim5 of the present invention
further conprises, in the optical disk data erasing apparatus defined in
Claim3 or 4, a notification neans for notifying the user of the disk
recording information which is obtained by the disk recording infornation
acqui si t BBRNFEEASLINEhABUREYhe el donmflice hoshngoBRN R Bsthdialiidey the
detection neans for detecting, when an instruction which specifies a data
erasi ng uaesathsti shaedata @ratiaqgaocemsodghnotetdobe exampuisst- on the
basis of the disk recording information, an area corresponding to the
speci fied datéﬂn&nﬁﬁqny,awhanonotﬁetbaaie vécatteds pacithecaptonali dséskucti on;
wherein the erasing neans erases the data recorded in the erasing area

whi ch i stdetestedchy tier ertasi riheared s det aetdoto neesrsutd Ndreefdatsy t he user
can know the erasable data area in the |oaded optical disk data and, as

the resubtasifg psetesarositel iska dRsrepg dheauier hearermsetbrmAthept i cal
di sk data erasing apparatus of to Claim6 of the present invention further

conpri sesrasing herepidLain dnlly datiatd-bPeCo2808 ot Ridlsidiggppdidions defi ned
inany of Clains 1 to 5, a setting neans with which the user sets, through
the hostp&Ofgthi®ig an unnecessary erasing process.

An optical disk data erasing apparatus of Claim 5 of the
present invention further comprises, in the optical disk data
erasing apparatus defined in Claim 3 or 4, a notification means
for notifying the user of the disk recording information which is
obtained by the disk recording information acquisition means,
through the host computer; and an erasing area detection means
for detecting, when an instruction which specifies a data erasing
area 1s iSsued from-the-user through the host computer on the
basis of the disk recording information, an area corresponding to
the specified data erasing areé on the basis of the specification
instruction; wherein the erasing means erases the data recorded
in the erasing area which is detected by the erasing area
detection means.

Therefore, the user can know the erasable data area in the
loaded optical disk data and, as the result, the user can specify
a desired area to be erased.

An optical disk data erasing apparatus of to Claim 6 of the

present invention further comprises, in the optical disk data



whet her the interface bus is to be occupied or not during éXECUtiOﬂTOpEthwB
data erasing process; and a nonitor neans for nonitoring the data erasing
state on the basis of a state nonitoring instruction which is periodically
i ssued fromthe host conputer, when it Pbs set that the interface bus is to
be occupied; wherein the host conputer is able to execute another process
during execution of the data erasing process, when it is set that the
interface bus is not to be occupied. Therefore, when the user sets that the
interface bus is not to be occupied, the host conputer can execute another
process &¥d3ig moranateg defsredain annsehdlpiper dt (7 execusestinRg dat a
erasi ng process. Further, when the interface bus is to be occupied, the
host conmgasrs cdrtls pibddihl $hdetieer sabs enmthrdugthdheetmsitngoppotess of the
optical disk data erasing apparatus. An optical disk data erasing apparatus
of d ai mwhedfharthehepriasentaraviens i b, tatbe bbdaErdptn cat diuskingecor di ng
apparatus for witing or reading data in/froma recordable optical disk by
i rradi at iengcutd coptoifc aheddaka wetdis nd geescdrmagmantb rpmesid $oramebnssEorunper
switch setting neans for setting OV OFF of a first junper switch; a
setting m@dentdofiiegt the gedssefosingledddtfeyiong thke baselkt bgaokthbe first
junper switch; a judgenent neans for nmaking a judgenent as to whether -a

| oaded ORbh&&brdngkihstoudkide-wHiceh PPetdloddical 19 iBgtirdafirenashaghs®ans
for overwiting the wite 7 DEC 2006 7 once optical disk by irradiating

the optieghpdtelk, Whbnait apersedhagathanananiche raagephgcesdtagpeover as that
at recording, '
occupied; wherein the host computer is able to execute another
process during execution of the data erasing process, when it is
set that the intefface bus is not to be occupied.

Therefore, when the user sets that £he interface bus is not
to be occupied, the host computer can execute another process
while the optical disk data erasing apparatus executes the data’
erasing process. Eurther, when the interface bus is to be
dccupied,’the host Computer can speedily detect the end of the
erasing process of the optical disk data erasing apparatus.

Bn optical disk data erasing apparatus of Claim 7 of the
present invention, which is aﬁ opticai disk recording apparatus
for writing or reading data in/from a recordable optical disk by -
irradiating the optical disk with a laser beam, comprisesi an

~ first jumper switch setting means for setting ON/OFF of a first
jumper switch; a setting identification means for identifying the
setting of the first jumper switch; a judgement means for making
a judgement as to whether a loaded optical disk is a write-once

optical disk or not; an erasing means for overwriting the write-



according to the setting of the first junper switch, thereby erasi ng7 c&&ﬁa?ﬂﬂﬁ
recorded on the optical disk; and an ejection neans for automatically
ejecting the optical disk after the data erasing process; wherein, when
the first junmper switch is turned ON, tfie erasing neans starts the data
erasing operation; and when the first junper switch is OFF or when the

j udgenent neans judges that the | oaded optical disk is not a wite-once
optical disk, the ejection neans autonmatically ejects the optical disk,
and a display neans displays that the data erasing process is not to be
execut ed omceé hepoptdalkalisk dy iTwedébbirg the optical diisk widthaaedaserg
process can be perforned by the optical disk data erasing apparatus al one,
accor di ngpbéam diaekieriiad samet rekordi hopdwesi ay ther hedstrecompdner .

Further, since the data erasing process is automated, an optical disk data

erasi ng appededitsg capaitee seft tengsoigthecni ged faimer canplcet, eltherebyeal i zed
easily, at |ow cost, whereby | eakage of secret information is prevented

when the @ﬁsﬁaj{] disliﬁ% re%ordiesCahdede APt DRil skl Shdlain egrasiing mppasat us

of Claim8 of present invention, which is an optical disk recording

appar at usggf CHuﬁM:ﬂéﬁﬂ&ﬁlQ Eeetﬂﬁgd@ﬁ@ dp¥ s oM B Jieeafdabldeophicaal di sk by
irradiating the optical wth a | aser beam conprises: a first junper

swi tch selitddig J8aReckat ﬁﬁé&éﬂﬂ Qh&r R & Ader tumbeQngaQ@ﬁ i8 kuenesn
switch; a setting identification means for |dent| ying the setting of the
first jugRer W &elsifgl HOGRICHEa FBANSHd YatBPA3ing operation; and when
the first jumper switch is OFF or when the judgement means judges
that the loaded optical disk is not a write-once optical disk,
the ejection means automatically ejects the optical disk, and a
display means dispiays that the data erasing process 1s not to be
executed on the optical disk.

Therefore, the optical disk data erasing process can be
performed by the optical disk data erasing apparatus alone,
according to an external control, without using the host computer.
Further, since the data erasing process is automated, aﬁ optical
disk data erasing apparatus capable of erasing recorded data
completely is realized easily, at low cost; whereby leakage of
secret information is prevehted.when the opﬁical disk is
discarded.
| an optical disk data erasing apparatus of Claim 8 of the

- present invention, which is an optical disk_recording apparatus
for writing or reading data in/from a recordable optical disk by
irradiating the optical disk with a laser beam, comprises: a

first jumper switch setting means for setting ON/OFF of a first



a judgenment as to whether a |oaded optical disk is a wite-once opt iTCgEC 2006
disk or not; an erasing neans for overwiting the wite- once optical disk
by irradiating the optical disk with a | aser beam having a recordi ng power
hi gher than that at recording, accordin§ to the setting of the first
junper switch, thereby erasing the data recorded on the optical disk; and
an ejection neans for automatically ejecting the optical disk after the
data erasing process; wherein, when the first junper switch is turned ON,
the erasing neans starts the data erasing operation; and when the first

j unper switnglern svOEEhor awiseitihg jddgbiEntaneemsidamdydor tidentifgingatbe
optical disk is not a wite-once optical disk, the ejection neans

aut onat i caltihinej edt $hehd&iapti galpdi skyiar; i pplgymemtansadsspbaysakiag t he
data erasing process is not to be executed on the optical disk. Therefore,
t he opti ealbjudigelnetiat asetasivhgthepcesboaded bept perlf arinkdiby at heibptoned di sk
data erasing apparatus alone, according to an external control, wthout

using theplteshiceaiBut . notyr ihesrasimg anddies dajra cveasirigipgoLhs swibte-
automated, an optical disk data erasing apparatus capable of erasing

recor dedoflabacpeéobBhelieky be 1eLphdZLE RASIHY optti daQWde 8%t wivhes ebyséeakage
of secret information is prevented when the optical disk is discarded. An

optical gdisgh Haltang" aSkE8oARPAY Abdite OfhidrlMihaef thie AdtDEE-3P@bng? present

invention further Conprises, in the optical disk data erasing apparatus

defined LA-GLaify 78" tBe @e@ﬂﬁﬁ¥hﬂgiﬁﬁaQ§i@Qrjumper_switch, thereby
erasing the data recorded on the optical disk; and an ejection
means for aqtomatically ejecting the optical disk after the data
erasing process; wherein, when the first jumper switch is turned
'ON, the erasing means starts the data erasing operation; and when
the first jumper switch is OFF or when the judgement means judges
tﬁat the loaded optical disk is not a write-once optical disk,
the ejection means_automatically ejects the optical disk, and
display means displays that the data erasing process is not to be
executed on the optical disk.

Therefore, the optical disk data erésing process can be
performed by the optical disk data erasing apparatus alone,
according to an external control, without using the host computer.
Further{ since—the daté erasing proceSs is automated, an thical
disk data erasing apparatus capable of erasing recorded data
completely is realized easily, at low cost, whereby ieakage of
secret information is prevented when the optical disk is
discarded. |

An optical disk data erasing apparatus of Claim 9 of the .



checki ng whet her the data erasing process has norimal |y ended or not7 DEC 2006
wherei n, when the data erasing process for the wite-once optical disk has
not normally ended, the ejection neans automatically ejects the opti cal

di sk, and the display neans displays that the data erasing process is not
to be executed on the optical disk. Therefore, when the data erasing
process has not ended normally, the | oaded disk is automatically ejected,
and the display nmeans displays that the data erasing process is not to be
execut ed. Thereby, the user is prevented fromerroneously recognizing that

t he er asigig:quracdssemas onoEuRthyr ensgsh i aa, fimomhedopcacdingishedapti cal
disk in which data to be erased are not erased. An optical disk data

erasi ng appaidigahretasmideinéd the cpresentod Byeat chsckinyhreanenporses,
in the optical disk data erasing apparatus defined in Claim9, a second

junper sWheelkingehhieReREAAE dOFa SOtdd ity PVddelsohaa B6eRAUIjUARAEGSBET Ch;
wherein the setting identification neans identifies the setting of the

second j WeRer hehckbsh, WHEA the i@t AdMdSiRA dridjeskh@orsesendrivapPehcew tch
is ON, the erasing neans executes the data “erasing process over the entire

surf ace hethe;oBG&ahad ki AithaMPirded,S chdoBEEL ot Raknbhe second

junper switch i1s OFF, t er asi ng ans executes e data erasing process

on a fi “éhtémg‘@cg%g. eégc§§sﬁleo%ptim§r &fiQie. ahiertechs Solayeheshst he
erasi ng nethod accordin
displays that the data erasing process is not to be executed on
the optical disk.

- Therefore, when the data erasing process has not ended
normally, the loaded disk is automatically ejeéted, and the
display means displays that the data erasing process is not to be
executed. Thereby, the user is pre#ented from erronecusly
recognizing that the erasing process has normally.ended, and from
discarding the opﬁical disk in which data to be erased are not
erased. |

An optical disk data erasing apparatus of Claim 10 of the
present invention further comprises, in the optical disk data
erasing apparatus defined in Claim 9, a second jumper switch
sétting_means for setting ON/OFF.of a.second jumper switch;

- wherein the setting identification means identifies the setting
~of the second jumper switch; when it is identified that the
second jumper switch is ON, the erasing means executes the data
erasing process over the entire surface of the optical disk; and
when it is identified that the second jumper switch is OFF, the

erasing means executes the data erasing process on a final



to the setting of the second junper switch, and when there is no neddDEG 2006
erase the data over the entire surface of the disk, the second junper
switch is turned off to prevent unnecessary entire- surface erasing from
bei ng executed. As the result, the timelfrequired for the erasing process
is reduced, resulting in a |low cost optical disk data erasing apparatus.
An optical disk data erasing apparatus of Caim11l of the present
invention further conprises, in the optical disk data erasing apparatus
defined in any of Clains 7 to 10, a disk recording information acquisition
means f orsescgutirr.i ng information relating to a data-recorded area or a

dat a-unrecorded area of the wite-once optical disk; wherein the erasing
means erases Tkepsfiesk datte fusem the dalact edior duchsimen nefiwcde oo rdi he
data erasing process can be perforned on only the data-recorded area,

whi | e t hedaha- yeresagded ahi€asesdnd hjunpeedswiothpeandagken thenaitist dw t he
target of the erasing process, whereby the tine required for the erasing

process heeeddCedasONrREtised ek Wat aiiasi pgrapper atf ushefdilai mik? of
the present invention further conprises, in the optical disk data erasing

appar at ug dehiungdmbar Chal o Li s afialel Hiraitbopravans tfiecdes®ryri ertnigre-
whet her data aré recorded on the wite-once optical disk or not, on the

basi s 0f shgadkskrheeny it IS QTR cab! anBednBy :bba1d) skneecandli ng
informati on acquisition nmeans; Z DEC | oos wherein, when data are recorded

on the “E%gﬁiQQGéfBPtﬁﬁ@Jefgéﬂﬁg:ﬁ?%d%%%sE@grgﬁééédﬁxﬁ@éﬁfﬁiﬁﬁﬁin a low-
recorded-ddta erasing process; and when no data are recorded on the
wﬁite_On8859p5£Ef£afi§féktJ5%a erasing apparatus.

" An optical disk data erasing apparatus of Claim 11 of the
present invention further comprises, in the optical disk data
erasing apparatus defined in any of Claims 7 to 10, a disk
recording information acquisition meanslfor acquiring information
reiating to a data-recorded area or a data-unrecorded area of the
write-once optical disk; wherein the erasing means erases
recorded data from the data-recorded area.

Therefore, the data erasing process can be perfbrmed on only
the data-recorded area, while ;he data-unrecorded area, which
needs not be erased, is outside the target of the erasing process,
whereby the time required for,the erasing process is reduced.

An optical disk data erasing apparatus-of Claim 12 of the
preseﬁt invention further comprises, in the optical disk data
erasing apparatus.defined in Claim 11, a determination means for
determining whether data are recorded on the write-once optical
disk or not, on the basis of the disk recording information

obtained by the disk recording information a;quisition means;



ej ection means automatically ejects the optical disk, and the displByDEC 700§
nmeans di splays that the data erasing process is not to be executed on the
optical disk. Therefore, when no data are recorded on the optical disk,

the | oaded disk is automatically ejectediland the display neans displays
that the data erasing process is not to be executed, whereby the user

knows that there is no need to execute the data erasing process, and
perfornms the data erasing process on only a data-recorded optical disk,

wi t hout perform ng an unnecessary erasing process. An optical disk data
erasi ng ngidwod mf WHea Mak3d afret hecopdedeoh thw entiton-werpragdssala digdgenent
step of making a judgenent as to whether a | oaded optical disk is a

W i t e- OnCghe QidGidlg desthsOkxBelte8Nth8StEUctdah-daeo@tdsiony sreweat; and
recogni zing an instruction froma host conputer; and a data erasing step

of over wijtdmaid ateptarealredbgledhbhths frigschis aptiddie-dinke @pki cal
disk in the judgenent step, by irradiating the optical disk with a | aser

beam havié}p;édl%msﬁi@%n_rs,e@atéhag_iegmdy &fectdhatnalog@eendidigk, oandhenbasi s of
the instruction, thereby erasing data recorded on the optical disk.

Ther ef or isgﬂta% fRaR8 BREPEAYs dtskt Cale %@@a@i@i%ﬁ%’ﬁ%@ i@agbkytoabel OW
out Ha

cost, wt ving to use a special apparatus, 7 C 2006 12 and w t hout

generati e%%géhaBﬁe§hge5ﬁ£§£££n@i%9'environnen;, wher eby . | eakage of
secret information can be prevented when the. disk is discarded.
Therefore, when no data are recorded on the optical disk,
the loaded disk is automatically ejected, and the-display means
displays that the data erasing process is not to be executed,
whereby the user knows that there is no need to execute the data
erasing process, and performs the data érésing process on only a
data-recorded optical disk, without performing an unnecessary
erasiné process.
An optical disk data efasing method of Claim 13 of the
present invention comprises: a judgement step of making a
judgement as to whether a loaded optical disk is a write-once
optical disk or not; an inst;uctiOn recognition step of
‘recognizing an instruction from a host computer; and a data-
:érasing.step of overwriting the optical disk which is judged as a
‘wkite—once optical disk in the judgement step, by irradiatiné the
optical disk with a laser beam having the same recording power as
.that at recording, on the basis of the instruction, thereby
erasing data recorded on the optical disk. |
Therefore, dataron an optical disk can be completely erased

‘easily, at low cost, without having to use a special apparatus,



An optical disk data erasing method of Ctaim 14 of the present invehtPBEG 2006
conprises: a judgenent step of making a judgenent as to whether a | oaded
optical disk is a wite-once optical disk or not; an-instruction
recognition step of recognizing an instraziction froma host conputer; and

an erasing step of overwiting the optical disk which is judged as a

write- once optical disk in the judgenent step, by irradiating the optical
disk with a | aser .beam having a recordi ng power higher than that at
recording, on the basis of the instruction, thereby erasing data recorded
on the opihgali chsk: JERERANG sdBbBaffedndonitdloud To envirenmenpletely
erased easily, at low cost, without having to use a special apparatus,

and wi t howite ganeratd gy Wistarses dak6LRALOMS ddh e iprenERitled whier ehg
| eakage of secret 1nformation can be prevented when the disk is discarded.

An opticak; di sk data-£si.ng nmethod of Caim15 of the present invention
further g%ﬁ%%?%es,:?% the optical disk data erasing nethod defined in

Gaim 13 or 14,2 di$K,§egoLgli | QR LRRRBAEESELAPA 1 MSEF UEkd ON Step
of issuing a dﬁgkogFgé%gdgﬁégi%¥%%ég%ﬁggﬁgcquisition Instruction fromthe

host ter: i sk ing i ' AR f
host ' SO S A1k (LRERT 9100 ANIOSEBIIEY AL badnsi e o
13 unreco detiaen of (LOGHELE. encescell Sl Gk the Basisghos!he

di sk recdlr ion-acqui Sirtion i erein data recorded
in the data-regorded area are erased 10 {08 HAY1%ion step of

recognizing an instruction from a host computer; and an erasing
step of overwriting the optical disk which is judged as a write~
once optical disk in the judgement step, by irradiating the
optical disk with a laser beam having a recording power higher
than that at recording, on the basis of the instruction, thereby
erasing data recorded on the optical disk.

Therefore, data on an optical disk can be completely erased
easily,'ét lqw cost, without having to usé a special apparatus,
and without generating substances deleterious to environment,
whereby leakgge of secret information can be prevented when the
disk is discarded.

An optical disk data erasing method of Claim 15-of the
present invention further comprises, in the optical disk data
erasing method defined in Claim 13 or 14, a disk recording
information acquisition instruction step of issuing a disk
.recording iﬁformation acquisition instruction from the host

'.Computef; and a disk recording information acquisition step of

acquiring information relating to a data-recorded area or a data-



step. Therefore, the data, erasing process can be perforned on only 7tﬂ££ 2006
dat a-recorded area, while the data-unrecorded area, which needs not be
erased, is outside the target of the erasing process, whereby the tine
required for the erasing process is reduced. An optical disk data erasing

met hod of Claim 16 of the present invention further conprises, in the
optical disk data erasing nethod defined in Claim15, a determnation step
of determ ning whether data are recorded on the wite-once optical disk

or not, on the basis of the disk recording information which is obtained

in the diwkrseneled ngeanbar fhté i wni acqohse topnicetlepliskyheneithe bhehsdata are
recorded on the wite-once optical disk, the recorded data are erased in

the erasive digk raedrohfy DEfoHAs Bl &l Cad@oiridednonnisheuenticaal weskinan
error signal is returned to the host conputer in the determ nation step to

notify thads@cdriel thetHat dad-asdAGrdddcasS agenetrakedbenexheutedsbng
the optical disk. Therefore, when no data are recorded on the optical disk,

the user gan know that there is no need to execute the data erasing
process on the disk, whereby the user can performthe. erasing process on

only a data-regrded, opt igal agitéker%iﬂe%roe@éé QFH NSk PorHBIBRRE T Ynly
erasing process. 7 DEC'2006 14 An optical disk data erasing nethod of

Gura™ o7 sl S RUEPB AT I RSB, eepokigah 1 o
needs not be erased, is outside the target of the erasing process,
whereby the time required for the erasing process is reduced.

An optical disk data erasing method of Claim 16 of the
present invention further comprises, in the optical disk data
erasing method defined in Claim 15, a determination step of
determining whether data are recorded on the write-once optical
disk or not, on the basis of the disk recording information which
is obtained in the disk recording information acquisition step;
wherein, when data are recorded on the writeéoﬁce-optical disk,
the recorded data are erased in the erasing step; and when no
data are recorded on the optical disk, an error signal is
returned tc-the host comppte; in the determination step to notify
the user that the data erasing pfocess is not to be‘exécuted on
the optical disk. | |

Therefore, when no data are recorded on the optical disk,
t+he user can know that there is no need to execute the data
erasing process on the disk, whereby the user can perform the.

‘erasing process on only a data-recorded optical disk, without

performing an unnecessary erasing process.



notifying the user of the disk recording information which is obtaithdiEG riﬂﬂﬁ
the disk recording information acquisition step, through the host

conputer; an erasing area specification instruction step in which the user

i ssues an instruction for specifying a data erasing area, on the basis of
the disk recording information, through the host conputer; and an erasing
area detection step of detecting, fromthe data-recorded area obtained in
the disk recording informati on acquisition step, an area corresponding to
the specified erasing area on the basis of the specification instruction;

wher ei n data ranoodetcah dhek @isiaxpaAmreanethbahof sCclgiwectiedof ntiche
erasing area detection step, are erased in the erasing step. Therefore,

the user randntownthetepas&arehdat aompedséd), tie tHeoapedcapt teak dask data
and, as the result, the user can specify a desired area to be erased. An

optical dirslsihat acehagl AEFIBERCENOE1 A RI 18 1§ ofe,t henoRh€seatibAVeBép ONE
further conprises, in the optical disk data eraS|ng nmet hod defined in any

of O ai ”%oja?tfgﬁ_n§7th@ 86kt Y BhEPdisR MUSHRE 1U$Bkmaei&n {AieNIhst he
host conputer; whether an interface bus Is to "be occupied or not during

execut i 03,04:hBA 1fatReehask e LEAEESS 1A dIANIOR! BOolNSLEYGH] 98B! e Of

periodically 1ssuing an erasing state nonitoring instruction from?7

2006 15&983598&@%:9&%%0@@@&”@ Ser%%tln}?g%&eghggeem&éﬁfoﬁus s o be

occupi ed; a nonitoring of nonitori the ta erasing state on

the bas'inQ%rﬁQ@igﬁa§£Q§ fﬁaﬁﬁiéﬁnﬂﬂé"dgg% ﬁ%%hegcghofnstruction for

specifying a data erasing area, on the basis of the disk
recotrding information, thréugh the host computer; and an erasing
area detection step of detecting, from the data-recorded area
obtained in the disk recording information acquisition step, an
area corresponding fo the specified erasing area on the basis of
the specification instruction; wherein datd recorded in the
erasing area, which is detected in the erasing area detection
step,‘are'erased in the erasing step.

Therefore, the user can know the erasable data area in the
loaded optical disk data and, as the result, the user can specify
aldesired'area to be erased.

En optical disk data erasing method of Claim 18 of the
present invention further comprises, in the optical disk_daté

- erasing method defined in any of Claims 13 to 17, a setting step
in which the user sets, through the host computer, whether an
interface bus is to be occupied or not during execution of the
-data erasing process; a mqnitpring instruction step of

periodically issuing an erasing state monitoring instruction from



Therefore, when the user sets that the interface bus is not to be T DEC 2006
occupi ed, the host conputer can execute another process while the optical

di sk data erasing apparatus executes the data erasing process. Further,

when the interface bus is to be occupied, the host conputer can speedily
detect the end of the erasing process of the optical disk data erasing
apparatus. An optical disk data erasi nglﬁet hod of Caim19 of the present

i nvention conprises: a first junper switch setting step of setting OV OFF
of a firstheuhpet comimtery wdidn rig isdeeti fhatthenintefacst biweisi ggihg t he
setting of the first junper switch; a judgenent step of nmaking a judgenent

as to whephet; HelPadhd 20RtbEHodNIK sitpaoM inloRriRDsM SPER € adla thh SEr@8imgt ;
an erasing stép of overwitting the wite-once optical disk by irradiating

the optical . disk wth a.laser, be Vi h . ' ower as that
at recordﬁiﬁ%ﬁe g&’c&yﬁi ﬁﬁsf% g?ﬁg—;%&%ﬁsﬁggogg%%ee??c?ﬁgfo{1&%2&&%&?0ﬁ; " t her eby
erasing data recorded on the optical disk; and a ej ecti.on s]Laep of

aut omat i cal | y Bhesefore + mehept thhe usessels dhathdhe gateriagsi RYsyrscRes:
wherein, when the first junper switch is ON the erasing step starts the
dat a er asiqthepscatpind, dick \ihest comeplitest chumpmecsitict endharmRcoden it
Is judged in the judgenent step that the | oaded optical 7 DEC 2006 16

disk is Nohife VHd GrResl Widicalal Yrasifg apiaaltl Yxdcutasitnatdand |y
ejected in the ejection step, and it is displayed, in a display step, that
the data erasing BLocess. 'S MQbeh&r PowhPtPCrhed ifleHifcOPH ARl il 26 be
occupied, the host computer can speedily detect the end of the
eraéing process of the optical disk data erasing apparatus.
An optical disk data erasing method of Claim 19 of the
| present invention comprises: a first jumper switch setting step of
setting ON/OFF of a first jumper switch; a setting identification
step of identifying the setting of the first jumper switch; a
-judgenien-t step of making a judgement as to whether a loaded
optical disk is a write-once optical disk or not; an erasing step of
overwritting the write—oncé optical disk by irradiating the optical
disk with a Iasef beam having the same recording power as that
at recbrding, according to the setting of the first jumper switch;
thereby erasing data recorded on the optical disk; and | an
ejection step of _automatically ejecting the optical disk after the
data erasing process; wherein, when the first jumper switch is
CN, the erasing step starts the data erasing oper-ation; and when
the fi-rst. jumper switch is OFF or when it is judged in the

~ judgement step that the loaded optical



Therefore, the optical disk data erasing process can be perfornmed by BEE 2006
optical disk data erasing apparatus alone, according to an external
control, w thout using the host conputer. Further, since the data erasing
process is automated, recorded data canlthe conpletely erased easily, at

| ow cost, whereby |eakage of secret information is prevented when the
optical disk is discarded. An optical disk data erasing nethod of Caim20
of the present invention conprises: a first junper switch setting step of
setting OV OFF of a first junper switch; a setting identification step of

i denti f yidigsk hiss settt isngrrdftetomcki ppticdlingisk sviltec lmptd Jaldgéméntisst ep of
maki ng a judgenent as to whether a '|oaded optical disk is a wite-once
optical distomaticaitly @&ieetasi ig sShepeidctoiar vartied, ngirtdhe twiist diepteyvegti cal
disk by irradiating the optical disk with a | aser beam having a recording

power hi ghera tdiapitaatstalp, r ehatdihg, daicc astigiqd pridiesssdist nog ab bhe first
junper switch, thereby erasing data recorded on the optical disk; and an

ej ecti on Sicemieid aut emat bpalikyl eiseling the optical disk after the data
erasing process; wherein, when the first junper switch is ON, the erasing

step starts theheflater£ aNDbIAIREA d9Bk ABHa WeAsihe pissdsd Wgebeswi t ch
is OFF 7 DEC 2006 17 or when it .is judged in the judgenent step that the

| oaded Qplrirpakedi Bk E;ﬁene%t@cmi&_ﬁspr&ae.-ao@tﬂa%ahgdhﬁbarhbasoanbﬁal disk is
automati Cally ejected in the ejection step, and it Is displayed, in a
di splay gl@Brdifat tbhendakeeLhasi AhtHACESS thdut using the host computer.
Further, since the data eraéing process is automated, recorded
data can be completely erased easily, at low cost, whereby
leakage of secret information is prevented when the optical disk
is discarded.

An optical disk data erasing method of Claim 20 of the
present invention comprises: a first jumper switch setting step
of setting ON/OFF of a first jumper switch; a setting
identification step of identifying the setting of the first
jumper switch; a judgement step of making a judgemeht as to
whether a loaded optical disk is a-write—once.optical disk.or
not; an erasing step of overwriting the write—opce optical disk
by irradiating the opticai disk with a laser beam having a
recording power higher than that at recérding, according to ﬁhe
setfing of the first jumper switch, thereby erasing data recorded
on the optical disk; and an ejection step of automatically |
ejecting the optical disk after the data erasing process; wherein,
when the first jumper switch is ON, the erasing step starts the

data erasing operation; and when the first jumper switch is OFF



not to be executed on the optical disk: Therefore, the optical disk daDEC 2008
erasing process can be perfornmed by the optical disk data erasing '
apparatus al one, according to an external control, w thout using the host
conputer. Further, since the data erasilifg process is autonmated, recorded
data can be conpletely erased easily, at |ow cost, whereby |eakage of

secret information is prevented when the optical disk 1is discarded. An
optical disk data erasing nethod of Caim?2l1 of the present invention
further conprises, in the optical disk data erasing nethod defined in

C ai m 19 car w2@n dtcheckiudgest ép the pldpkieng wiechashatthéhdafaadedsi ng
process has ended normally or not; wherein, when the data erasing process
for the wgtieagndeskopki oot di 8ki besormed @rdediinaiskl, | yhet bptbpel cdlski sk
is automatically ejected in the ejection step, and it is displayed, in

the di spliay a%&:@ﬁxatiballgh@jdét@deiﬁsém Pleeadsh istepot aha he isxecuted on
the optical disk. Therefore, when the data erasing process has not ended

nor nal | ydi%?@ak;eag_egndasmisﬁlaytﬁ@é,i GHdY t@leeeled, ezadihl psocdssplayed
that the data erasing process 1s not to be executed. Thereby, the user is

prevent edokr 0B BET ORECHELY &£COM FitiGdihali sk DEC 2006 18 the erasing
process has normally ended, and fromdiscarding the optical disk in which

data to be eragrd G ecN0kper %%%gcaf‘ndPQii&ﬂa ol Sks 43t IR NGameblod of

Claim 22 of the present 1nvention further conprises, in the optical disk
dat a performed by the optical disk data erasing apparatus alone,

according to an external control, without using the host computer.
Further, since the data erasing process is automated, recorded
data can be completely erased easily, at low cost, whereby
leakage of secret information is prevented when the optical disk
is discarded.

An optical disk data erasing method of Claim 21 of the
present invention further comprises, in the opticél disk data
erasing method defined in Claim 19 or 20, a checking step of
checking whether the data erasing process has ended normally or
not; wherein, when the data erasing process for the write-once
optical disk has not ended normally, the optical disk is
automatically.ejected in the ejection stép, and it is displayeq,
in the display step, that the data erasing process is not to’bé
executed on the optical disk.

Therefore, when the data erasing process has not ended
‘normally, the loaded disk is automatically ejected[ and it is

| displayed that the data erasing process is not to be executed.

Thereby, the user is prevented from erroneously recognizing that



erasing nethod defined in Caim?2l, a second junper switch setti ng?leEﬁ 8006
setting OV OFF of a second junper switch; wherein the setting of the
second junper switch is identified in the setting identification step;
when it is identified that the second juWhper switch is ON, the data
erasing process is executed over the entire surface of the optical disk in
the erasing step; and when it is identified that the second junper switch
is OFF, the data erasing process is executed on a final session in the
erasing step. Therefore, the user can select the erasing nmethod according
to the sethe ngradind esewesd Hasnpermaid v céndexdd adte rf rdne e sicemld ngnédée t o
erase the data over the entire surface of the disk, the second junper

swi tch i soptiaed @fdk tim prevantatanesess asyassd iare i kaeeeer.asi ng from
bei ng executed. As the result, the time required for the erasing process

is reduced, resaul bbhfchd aisbvdateDSira@ptigCalettb8kodatdatmast ngt apipar at us.
An optical disk data erasing nethod of Caim23 of the present invention

further gomudrieSnventiie FortBal ebmrdads, o agiengprathadddeki aadai n any
of Clainms 19 to 22, a disk recording information acquisition step of

acqui ri ng daaief; itbd GRIFahbAYid CCPa R AL | f WLt daK8Rp_r 8witch
dat a- unrecorded area of the 7 DEC Z006 19 write-oncé optlcal di sk; wherein

oL o o Jobedet i 1 uckeny derom 38 U S SpReed bty en) anst et

data-recqpdedo2t8ay Wi bhiel DO YL AALELNAL8A1 qWtERIed in the
setting identification step; when it is identified that the
second jumper switch is ON, the data erasing process is executed
over the entire surface of the optical disk in the erasing step;
and when it is identified that the second jumper switch is OFF,
the data erasing process is executed on a final session in the
erasing step.

Therefore, the user can select the erasing method according
to the setting of the second jumper switch, and when there is no
need to erase the data over the entire surface of the disk, the
second jumper switch is turned off to prevent unnecessary entire-
surface erasing from being executed. As.the result, the time
required for the erasing process is reduced, resﬁlting in a low-
cost optical disk data eraéing apparatus. ﬁ

An optical disk data erasing method of Claim 23 of the
present invention further comprises, in the optical disk data

‘erasing method defined in any of Claims 19 to 22, a disk
 recording information acquisition step of acquiring information

relating to a data-recorded area or a data-unrecorded area of the



needs not be erased, is outside the target of the erasing process, %hﬂfﬁdwnﬁ

the time required for the erasing process is reduced. An optical

di sk data

erasing nethod of Claim?24 of the present invention further conprises, in
the optical disk data erasing nethod déffined in Claim23, a determnination

step of determ ning whether data are recorded on the wite-once

opti cal

di sk or not, on the basis of the disk recording information obtained in
the disk recording information acquisition step; wherein, when data are
recorded on the wite-once optical disk, the recorded data are erased in
t he erasiwgitst-emceangtiked doskedavkeren réaor dedgechénwthbeeddhés opti cal

di sk, the optical disk is automatically ejected in the ejection

step, and

it is dimsptayd dreat beedespbag 1 efphe tdrasitrhie sd@®ra erasing process i s
not to be executed on the optical disk. Therefore, when no data are
recorded on thehepéfcrd, dilsk dattaherkeddgdpdbskssscantivagre cidimedjodcad.y
and it is displayed that the data erasing process is not to be executed,
wher eby tdiee daserrekbededt hata hetisl d scio dugted U eexedetie atrke, dahickr asi ng
process, and perforns the data erasing process on only a data- recorded
optical gictlgs Woktheut epgEEQ) N Hgowtns AN ates Sainyyedr asi e praseésg. pToDEESS,

2006 20 According to Claim1l of the present invention, there is

provi ded

an opti Cahediedly @aLatendstoguARRArfi G sinigaproepbbcak dediceécor di ng
apparatus for witing or reading data in/froma recordable optical disk by

irradiating the, Qidicall @isk data erasing method of Claim 24 of the

present invention further comprises, in the optical disk data

erasing method defined in Claim 23, a determination step of

determining whether data are recorded on the write-once optical

- disk or not, on the basis of the disk recording information

obtained in the disk recording information acquisition step:

wherein, when data are recorded on the write-once optical disk,

the recorded data are erased in the erasing step; and when no

data are recorded on the write-once optical disk, the optical

disk is automatically ejected in the ejection step, and it is

displayed, in the display step, that the data erasing process is

not to be executed on the optical disk.

Therefore, when no data are recorded on the optical disk,

the loaded disk is automatically ejected, and it is displayed

that the data erasing process is not to be executed, whereby the

user knows that there is no need to execute the data erasing

process, and performs the data erasing process on only a data-

recorded optical disk, without performing an unnecessary_erasing

process.



with a | aser beam the optical disk recordi ng apparatus being connéltﬂﬁﬁtﬂmﬁ
a host conputer through an interface bus, and the optical disk data
erasi ng apparatus conprises: a judgenment neans for judging as to whether a
| oaded optical disk is a wite-once optdkal disk or not; an instruction
recognition means for recognizing an instruction fromthe host conputer;
and an erasing neans for executing a data erasing process on the basis of
the instruction; wherein the erasing nmeans overwites the optical disk
which is judged as a wite-once optical disk by the judgenent nmeans, by
irradi ating t haceptitay tdskladmH aof ater presanmthavvegtidme, sdmee door di ng
power as that at recording, thereby erasing data recorded on the optical

di sk. Thesedwidsd am opptiicedl diskkddas aepasisidqrappatatsushikhchsi anabl e to
conpletely erase data on an optical disk is easily realized at | ow cost,

Wi thout heptiinek 1t Gilkke racoRechgl apppasBisISfonnd Mitiour geadiayi dgta

subst ances del eterious to environnent, whereby | eakage of secret

i nf or mat i;9]y G ke RevaRbed whencihedppt ivaliiask ditsndi saar dpdicAtcaigkng
to Caim2 of the present invention, there is provided an optical disk
data eragiing aPRARTUBUA! Chnk SopficPldLAl AcdrditgougpagatRpapaitg for
witing or reading data 1n/froma recordable optical disk by irradiating

the opti e dictil (BEG RO0P caloidd hidiRGl healicebhscepbisal adiskne

recor di ng appar at us bei ng st conputer through an

interfaC%pQﬂ%alaagsrhﬁaEQpé££§in£i%ﬁﬁé%gﬁ%sekﬂﬁ§ﬁﬁs@89aéaﬁH&g@ﬁ@ﬁfiﬁ@&ﬁsa

j udgenent “nmeans or nmaking a judg nt as to ether a toaded optical disk
IS a for judging as to whether a loaded optical disk is a write-once

optical disk or not; an instruction recognition means for
recognizing an instruction from the host computer; and an erasing
means for executing a data erasing process on the basis of the
instruction; wherein the erasing means overwrites the optical
disk which is judged as a write-once optical disk by the
judgement means, by irradiating the optical disk with a laser
beam having the same recording power as that at recording,
thereby erasing data recorded on the optical disk. Therefore, an
optical disk data erasing apparatus which.is able to completely
'érase data on an optical disk is easily realized at low cost,
without having to use a special apparatus, and without generating
substances deleterious to environment, whereby leakage of seéret
information can be prevented when the optical disk is discarded.
According to Claim 2 of the present invention, there is
provided an optical disk data erasing apparatus which is an
‘optical disk recording apparatus for writing or reading data

in/from a recordable optical disk by irradiating the optical disk



write-once optical disk or not; an instruction recognition nmeans f@rDEC 2005
recogni zing an instruction fromthe host conputer; and an erasing neans

for executing a data erasing process on the basis of the instruction;
wherein the erasing neans overwites thel optical disk which is judged as a
write-once optical disk by the judgenent neans, by irradiating the optical
disk with a |laser beam having a recordi ng power higher than that at
recording, thereby erasing data recorded on the optical disk. Therefore,

an optical disk data erasing apparatus which is able to conpletely erase
data on aAtopt qalsedi kains ensi bytieal i aiesk atedalicwseppanatheubehaging to
use a speci al apparatus, and w thout generating substances deleterious to

envi r onmgiinnewienely bLeakagecehpsest ethrdufordamtimereaaebeupy exrdt tide when
the optical disk is discarded. According to Claim3 of the present

i nventi opgpitikaioptkgakatdi skaddhg Sp@sideiARRAALIesdeti hadgemeft anemdsor 2
further conprises a disk recording information acquisition neans for

acqui ri ng.gi g1k agoLdiNdgbRERE MBS | 60 wiRl@ld NG o Recdabptieadr degk asea or a
dat a- unrecorded area of ?he wite-once optical disk, on the basis of a

di sk recg;.g.r;_.qitggo;EB EOE’?g?%Qﬂt £ St LA, TNSUIAUGLHRA § WNeBobfi L eSOl dys t he

host conputer. ere e data erasing process can be perfornmed on

ly thedata: [ eay . j h d ,
o, e LSR8 oo 200 P A o o s

e target of the erasing. process,

Vc\l’he.r eby %?Sf%hgemeéﬁguféfd&{éuéﬂ% e 3810 NLAGESS pkBcbEYUSRIEnEOsRE L NG T O
aim4 e“preéesent i nvention, the optical
of the instruction; wherein the erasing means overwrites the
optical disk which is judged as a write-once optical disk by the
judgement means, by irradiating the optical disk with a laser
beam having a recording power higher than that at recording,
thereby erasing data recorded on the optical disk. Therefore, an
optical disk data erasing apparatus which is able to completely
erase data on an optical disk is easily realized at low cost,
without having to use a special apparatus, and without generating
substances deleterious to environment, whereby leakage of secret
information can be prevented when the optical disk is discarded.
Acéording to Claim 3 of the present invéntion, the optical
'~ disk data erasing aéparatus defined in Claim 1 or 2 further
comprises a disk recording information acquisition means for
acquiring disk recording information relating to a data-recorded
area or a data-unrecorded area of the write-once optical_disk,_on
the basis of a disk recording information acquisition instruction
which is issued by the host computer. Therefore, the data

erasing process can be performed on only the data-recorded area,



di sk data erasing apparatus defined in Claim3 further conprises a 7 DEC 2006
determ nation neans for determ ning whether data are recorded on the
write-once optical disk or not, on the basis of the disk recording

i nformation which is obtained by the diskZrecording information

acqui sition neans; wherein, when data are recorded on the wite-once

optical disk, the erasing neans executes the recorded-data erasing

process; and when no data are recorded on the optical disk, the

determ nation nmeans returns an error signal to the host conputer to notify

t he user winhtet tiee didtm-erasicogdedr ecess, whichmatedds etekeceregedThésef or e,
when no data are recorded on the optical disk, the user can know that

there i s awtsidedcli® wxewi oft hhedatasenasprggrncederebyt ikeditskie wher eby
the wuser can performthe erasing process on only a data-recorded optical

di sk, wi tdeiiped fRsMune aradiigcpssasys eiaistadngedacess. According to daim
5 of the present invention, the optical disk data erasing apparatus

defined in C ah@bar@&n? tyreheim £YWriRsepredenot thveation, Meensofioical
notifying the user of the disk recording information which is obtained by

the di sk gir8CPMANEANREQGBEPAPaBESWISHIALD PN Gint B eUghnbRechRptises
conputer; and an erasing area detection neans for detecting, when an

i nstruct i0R M GH SRICH E8n8 £8F S &SN RS SRekBekSaHed hremr&cbEGed006

23 the user through the host conputer on the basis of the disk recording

PeCoomt GRS BREECTpONAA G e el efc gatasebasino aon o

€rases tQ@c@%ﬁﬁnﬁeﬁﬂ%ggﬂakfoﬂrﬁhfgﬁﬁﬁgubbtained by the disk recording
information acquisition means; wherein, when data are recorded on
the write-once optical disk, the erasing means executes the
recorded-data erasing process; and when no data are recorded on
the optical disk, the determination means returns an error signal
to the host computer to notify the user that the data erasing
process is not to be executed. Therefore, when no data are
recorded on the optical disk, the user can know that there is no
need to execute-the data erasing process on the disk, whereby the
user can perform the erasing process on only a data~recorded;
optical disk, without pérfbrming an unnecessary e;asing pfocess.

Acc@rding'to Claim 5 of the present inveption, the optical

disk data erasing apparatus defined in Claim 3 or 4 furthEr‘-
-cémprises: a notification means for notifyingrtbe user of the
disk recording information which is obtained by the disk
recording information acquisition means, through the host

computer; and an erasing area detection means for detecting, when

an instruction which specifies a data erasing area is issued from



area which is detected by the erasing area detection neans. Theref @rBECt 2085
user can know the erasable data area in the | oaded optical disk data and,
as the result, the user can specify a desired area to be erased. According
to Claim6 of the present invention, the&3ptical disk data erasing
apparatus defined in any of Clains 1 to 5 further conprises: a setting
means with which the user sets, through the host conputer, whether the
interface bus is to be occupied or not during execution of the data
erasing process; and a nonitor neans for nonitoring the data erasing state
on the kas ssefr &hstagk hbaihost ngonmstanicin dhewbbashsi sfpeheodishl |y

i ssued fromthe host conputer, when it is set that the interface bus is to

be occupiredordiagef ofermuwbeon | hen usssa selrrdspandihg tontkef apecbiised s not
to be occupied, the host conmputer can execute another process while the

optical dhgk dahaifgasteg omPERE aALS £XACUHNRS spheidatat EHASLNGL PiOCHRSS;
Further, when the i1nterface bus is to be occupied, the host conputer can

speedi | yynhdebest thBee£ash @ hdlthLIASNG RIRCASEa0ketbLdodt i fathdi Skadlaiq
erasing apparatus. According to Caim7 of the present invention, there is

provi ded, 285 oph i SR 1 8l Sk lalel HAYHY ARRANA HSehiEhebfi G Ml 2006 24
optical disk recording apparatus for witing or reading data in/froma

5% arhe et eel thelod Iadiakl i e aSablentadl ot ud mataear
swi tch S@éﬁié‘@l% cfapc.ra %‘?{&,i gre gﬁleq::'ésult, the user can specify a
desired area to be erased.
" According teo Claim 6 ofrthe present invention, the optical
disk data erasing apparatus defined in any of Claims 1 to 5
further comprises: a setting means with which the user sets,
through the host computef, whether the interface bus is to be
occupied or not during.execution of the data erasing prbcess; and
a monitorlmeans for monitoring the data erasing state on the
basis of a state monitoring instruction which is periodically
issued from the host computer, when it is set that the interface
" bus is to be occupied. Therefore, when the user sets that the
interface bus is not to be occupied, the host_computer can
execute another process while the optical disk data eraéing
apparatus executes the data erasing process. Further, when'ihe'
interface bus is to be occupied, the host computer can speedily
detect the end of the erasing process of the optical disk data
.erasing apparatus.
According to Claim 7 of the present invention, there is

provided an optical disk data erasing apparatus which is an



of a first junper switch; a setting identification neans for ident il WE€g 2006
the setting of the first junper switch; a judgenent neans for making a

j udgenent as to whether a | oaded optical disk is a wite-once optical disk
or not; an erasing neans for overwiting the wite-once optical disk by
irradiating the optical disk wwth a | aser beam having the same recording
power as that at recording, according to the setting of the first junper
switch, thereby erasing data recorded on the optical disk; and an ejection
means for automatically ejecting the optical disk after the data erasing
process; gphaicaiindi whepetbeding sippargiers Poirt abitingt ornedadiigtdetzrasi ng
nmeans starts the data erasing operation; and when the first junper switch

i's OFF ornWielnt BeretyHgSHES opERNS jA1GUe Byt hatatihetingdeHeoppttadl disHki s
not a wite-once optical disk, the ejection neans automatically ejects

the optigalndiskysapdn@ad] Sph@VcHEYpLidaiPhaye dhes thesdafaappassivg
process is not to be executed on the optical disk. Therefore, the optical

di sk dat éoﬁgmeg: P OELRSt RefifeMBd L t DYt heaRpt E6al sétskngati/OFF

erasi ng apparatus al one, according to an external control, wthout using

the host (GoPYE Ly THASdIE sus (HHICS 1J0€:9AL ;1 LAC] POCRE DGR Rk Ss ApdOMAL od,

an optica erasi ng apparatus cap e of .erasing recorded data

compl et ek Yot £y DEC AM00.c BRI U 26 ea5LLysuitbed Mieh; Ahpiagdipakage

of secre ion i's pre when t i cal disk is distarded.
oo e bfa At Ml (SRR bEvER' RBend 1%L ©L 5008 ORI | cal
is a write-once optical disk or not; an erasiﬁg means for
overwriting the write-once optical disk by irradiating the
optical disk with a laser beam having the same recording power as
that at recording, according to the setting of fhe first jumper °
switch, thereby erasing data recorded on the optical disk; and an
ejecfion means for automatically ejecting the optical disk after
the data erasing process; wherein, when the first jumper switch
is tuined:ON, fhe erasing means starts the data erasing
operation; and when the first jumper switch is OFF or when the
judgement means judges that the loaded optical disk is not a
writefonbe opticalrdisk, the ejection mgahs automatically ejects
'the optical disk, and a display means displays that the data
erasing process is not to be executed on the optical disk. (
VTherefore, thé optical disk data erasing process can be performed
by the optical disk data erasing apparatus alone, according ﬁo an
external control, without using the host computer. Further,
since the data erasing process is automated, an optical disk data

erasing apparatus capable of erasing recorded data complete}y is



optical disk recording apparatus for witing or reading data in/frdmBEC 2006
recordabl e optical disk by irradiating the optical disk wth a | aser beam
and the optical disk data erasing apparatus conprises: a first junper
switch setting neans for setting OV OFF 2&f a first junper switch; a

setting identification neans for identifying the setting of the first

junper switch; a judgenent neans for making a judgenent as to whether a

| oaded optical disk is a wite-once optical disk or not; an erasing nmeans
for overwiting the wite-once optical disk by irradiating the optical

di sk withraalased desiihavathd e resa,rdivhgrpbwelehkgherof tdeanreathat at
recording, according to the setting of the first junper switch, thereby

erasi ng t herdahat1&tolslgshoredite opencahe dpsSkcanndtsin i etitscardedans f or
automatically ejecting the optical disk after the data erasing process;

wherein, when theordihgt thuopeim Wt Cthd Hriddemtd igMentiener akeng ieans
starts the data erasing operation; and when the first junper swtch is OFF

or when theodigaenantogeans jddgesathabrh end Oasietronid calicl sls ahs not a

wite-once optical disk, the ejection means automatically ejects the
optical disk; cAN0iH1S HeBo RS agFaggeﬁ £bPakri$Englada aasngg daeacess is

not to be ‘executed on the optica I sk. Therefore,” the optical disk data

erasing pippess T FECAMNME1 LBota8abeapsk iy B LY SN PRI Bprdesk daba

erasi ng apparatus alone, according to an external control, wthout using

the host vfqup"ét aser WeBE! andl BAE 5?@195"1 adﬁ]@%i RI:QG8%% Lppavhennt ed,

an optica di sk data eraging apparat Us capabl e of erasing recorded data
comprises: a first jumper switch setting means for setting ON/OFF

of a first jumper switch; a setting identification means for
identifying the setting of the first jumper switch; a judgeﬁent
means for making a judgement as to whether a 1oaded_optical disk
is a write-once oétical disk or not; an erasing means for

- overwriting the write-once optical disk by irradiating the
optical disk withra laser beam having a recording power higher
than that at recording, according to the setting of the first
jumper switch, thereby erasing the data recorded on the optical
disk; and an ejectién means for automatically ejecting the
optical disk after the data erasing process; wherein, when the
first jumper switch is turned ON, the erasing means starts ther
data erasing operation; and when the first jumper switch is OFF
or when the judgement means judges that the loaded optical disk.
is not a write—énce optical disk, the ejection means
automatically ejects the optical disk, and display means displays

'that the data erasing process is not to be éxecuted on the

optical disk. Therefore, the optical disk data erasing process



conpletely is realized easily, at |ow cost, whereby | eakage of secfktDEC 2006
information is prevented when the optical disk is discarded. According to

Caim9 of the present invention, the opfical disk data erasing apparatus

defined in Caim7 or 8 further conprisés a checking nmeans for checking
whet her the data erasing process has normally ended or not; wherein, when
the data erasing process for the wite-once optical disk has not normally
ended, the ejection neans automatically ejects the optical disk, and the

on’ the. optreal ok TR Sor b ARERCThe R SArEat Ty L GRRCT RS AGDRE

on the optical disk. Therefore,

The. er asi g ponasee b8 et oBhRy “Coffsal B O th el hen fostse CORPHERF -

t he erasi ng process has norrma

di sk in whi,g ta. be, erased are. not erased., According to C aim 10 of

t he pr esentﬂﬁﬁ\%ngﬁ%&e t%Rg 8%[5'?0 TSR 1P TRES Brias g oS & at 68 aeEifad in

Caim9 f %&hﬁgtgo§95g§gs a _second 'qufr swtch setting neans for setting
OV OFF of & second [anper *BRFtEHLS O @Fesinge rageadedadaha process
is to be géﬁﬁggﬁgyover th .eq%ire surface of the disk, the second |junper

switchis whanTthet 824 Lateedt d Bt £98ty hwhgaehy7lerkageost 27

over the enti%e$§grface.of t he disk, the second junper switch is turned
n

of f, so That® SQrPRTLPN e sy andegt xdea, thet Aptiicadxdiski by t he

entire-s rfac%iqgasing, resulting in a lowcost optical disk data erasing
appar at U’ ed. ,

| According to Claim 9 of the present invention, the optical
disk data erasing apparatus defined in Claim 7 or 8 further
comprises a checking means for checking whether the data erésing
process has normally ended or not; wherein, when the data erasing
process for the write-once optical disk has not normally ended,
the ejection means automatically ejects the optical disk, and the
display means displays that the data erasing process is not to be
executed on the optical disk. Therefore, when the data erasing
process.has not ended normally, the user is prevented from
erroneously recognizing that the grasing process has normally
ended, and from discarding the optical disk in which data to be
‘erased are not erased. |
According to Claim 10 of the present invention,'the optibal
disk data erasing apparatus defined in Claim 9 further comprises.
& second jumper switch setting means for setting ON/OFF of a
second jumper switch. Therefore, when the data erasing process
is to be executed over the entire surface of the disk, the second

Jumper switch is ON, and when there is no need to erase the data



According to Caimi1l of the present invention, the optical disk dal AEC 2008
erasing apparatus defined in any of Clains 7 to 10 further conprises a

di sk recording information acquisition means for acquiring information
relating to a data-recorded area or a data-unrecorded area of the
wite-once optical disk. Therefore, the data erasing process can be
performed on only the data- recorded area, while the data-unrecorded area,
whi ch needs not be erased, is outside the target of the erasing process,
whereby the tine required for the erasing process is reduced. According to
Cl ai m 12 wfert Hhepreesente ismeéateonf the dpskcathe dissondatameessswgtaBpafat us
defined in Caim211l further conprises a determ nation nmeans for

det er mi nithgrneketdfel, dat ahateonégoa déinabnsddw aw iitse-egasedepwiithbudi sk or
not, on the basis of the disk recording information obtained by the disk
recor di n@xcstfudringf ithie eatqiesbhl facaanss ivderssul tilngn idatalawecpretor ded
on the wite- once optical disk, the erasing neans executes the

recor dedofidtizaledsikngaproeeasing@ngophestwp. data are recorded on the
wite-once optical disk, the ejection neans automatically ejects the

optical disk, aghsrdhieg dispaimans dicspl pysskhat ithenthodm, ettasiopripradcess
is not to be executed on the optical disk. Therefore, . when no data are

recor ded 39Bxt g +aPLiraakingi skpatdieud! S £ NS n/ anPECF2006ima87t bat 1ohere is
no need to execute the data erasing process, and perforns the data erasing

process @n,eRky RoABLAsESCOT LM ORIdSA i nfiifirorMatheH! aPgLi 918168 Adans
unnecessary erasing process. According td Caim13 of the present
inventioB, aR-GRi L€AY information relating to a data-recorded area or a
data-unrecorded area of the write-once optical disk. Therefore,
the data erasing prbcess can be performed on only the data-
recorded area, while the data-unrecorded area, which needs not be -
erased,Ais coutside the target of the erasing process, whereby the
time required.for the erasiﬁg'process is reduced.
According té Claim 12 of the present invention, the optical
disk data erasing apparatus defined in Claim 11 further comprises
a determination means for determining whether data are recorded
on the write-once optical disk or not, on the basis of the disk
recording information obtained by the disk recording informatiOH
.acquisition means; wherein,.when data are recorded on.therwrite—
once'opticai disk, the erasing means executes the recorded—déta
erésing process; and when no data are recorded on the write-once
optical disk, the ejection meéns automatically ejects the optical
disk, and the display means displays that the data erasing
process is not to be executed on the optical disk. Therefore,

‘when no data are recorded on the optical disk, the user knows



di sk data erasing nethod conprises: a judgenent step of nmaking a jdbdgﬁéﬂmm
as to whether a | oaded optical disk is a wite-once optical disk or not;

an instruction recognition step of recognizing an instruction froma host
conputer; and a data erasing step of o witing the optical disk which is
judged as a wite-once optical disk in the judgenent step, by irradiating
the optical disk with a | aser beam having the sane recordi ng power as

that at recording, on the basis of the instruction, thereby erasing data
recorded on the optical disk. Therefore, data on an optical disk can be
conpl et elphsr agededsi hy, nakdl dw evstyte iltehalat shavasgngopuseeasspaiial
apparatus, and w thout generating substances deleterious to environnent,

wher eby gﬁﬁﬁﬁ&ls()fth%e@ﬂétta erab Ongab I ofe LALID@Mve vedbed-nhenrthd dpskcad
di scarded. According to € aim14 of the present invention, an optical disk

dat a er agjing ,Metihe@dueOBBLFEERInG amdga®mRss gp cabistaki pgoaespudgenent as
to whether a | oaded optical disk is a wite-once optical disk or not; an

instruction regoghhdid & e Lm 1ReeFYhel PPednt NBivaietien, famrope ieslt
conputer; and an erasing step of overwiting the optical disk which is

j udged ag;3 1 MiakG- PhieRbg dhSpiiidde 4 ydagarehtskeep BY hakadyaiing
t he opt?ggﬁ FEE ﬁ??ﬁggelaser beéﬁ&%éVing a ?ecgrding pomgr hi gher 7 DEC

2006 29 1LiaRRybBR! 281 cbCHALERDD o Olbddb RRRIS0T dlBR EBSKIWEL teRondber by
aa re 8

erasi ng t corded on the optical disk. Therefore, data on an optical

O, S BEAPUTUSAE, U SO E oyt chotBshi b habtpliayi no L0 Lse o
recognizing an instruction from a host computer; and a data
' erasiﬁg step of overwriting the optical disk which is judged as a
write-once optical disk in the judgement step, by irradiating the
optical disk with a laser beam having the same recording power as
that at reco:ding, on the basis of the instruction, thereby
erasing data recorded on the optical disk. Therefore, data on an
optical disk can be completely erased easily, at low cost,
without having to use a special apparatus, and without generating
substances deleterious to environment, whereby leakage of secret
information can be prevented when the disk is discarded.
According to Claim 14 of the present invention, an.optical
disk data erasing method comprises: a judgement step of making a
judgement as to whether a loaded optical disk is a writewoncé
optical disk or not; an instruction recognition step of
recognizing an instruction from a host computer; and an erasing
step of overwriting the optical disk which is judged as a write-
once optical disk in the judgement step, by irradiating the

optical disk with a laser beam having a recording power higher



substances del eterious to environnment, whereby | eakage of secret 7 DEC 200§
i nformati on can be prevented when the disk is discarded. According to Caim
15 of the present invention; the optical data erasing nethod defined in
Claim 13 or 14 further conprises: a dis2recording information acquisition
instruction step of 1issuing a disk recording information acquisition
instruction from the host conputer; and a disk recording information
acquisition step of acquiring information relating to a data-recorded area
or a data-unrecorded area of the wite-once optical disk, on the basis of
t he di sk ttegortdiatg dtnfrecortiiog, acguike thasis nst rohet Lostrunhaer ntharaby
recorded in the data-recorded area are erased in the -erasing step.

Ther ef or erddiaigdalaa ac rasongdefr onesse cant il rHEskar mithear fomky tihéa on an
dat a-recorded area, while the data- unrecorded area, whi ch needs not be

erased, igptauiagi de sikheahabgetompletdpy efmsidtl cpkadgssatwhewebysthe tine
required for the erasing process is reduced. According to Caim16 of the

present kAVRRLILORaviRg eBt 168l a sheki ARtmprRiratuBy BBHhRdtHEht Ngent fatlag m
15 further conprises a deternlnatlon step of determ ning whether data are

recor ded @B srhheeur HEEeQEEfoQQtt& ad el SR t) Okihe@BbYNEcBRSES Of Sderdli sk
recordi ng 1 nformation whi is obtained in the disk recording 7 DEC 2006

30 '“forﬂﬁ%b%ai‘ﬁgﬂ' ééﬁ'B@ ﬁf@@enmwéﬁ tHReridpt asanesegpqeded on  the
write-once optical disk, the recorded data are erased in the erasing step;

?gsurﬂgg ?g f%&ﬂﬁgégJ%FQQf@ﬁglﬁn1Bh8f095éQﬁieéﬁﬁ%@lné%ﬁﬁﬁahprﬁﬂeg%@klbﬁl
onputer 1n
data erasing method defined in Claim 13 or 14 further comprises:
a disk recordiné informétion acquisition instruction step of
issuing a disk recording information acquisition instruction from
the host computer; and a disk recording information acguisition
step of acquiring information relating to a data-recorded area or
'a data-unrecorded -area of the write-once optical disk, on the
baéis of the disk recording information acquisition instruction;
wherein data recorded in the data-recorded area are erased in the
erasing step. Therefore, the data erasing process can be
performed on only the data-recorded area, while the data-
unrecorded area, whiqh needs not be erased, is outside the target
of the erasing process, whereby the time required for the erasing
process 1is reduced. |
According to Claim 16 of the present invention, the o?tical

disk data erasing method defined in Claim 15 further comprises a
determination step of determining whether data are recorded on
tﬁe_writeuonce optical disk or not, on the basis of the disk

recording information which is cbtained in the disk_recording



determ nation step to notify the user that the data erasing process?iEE&dMBB
to be executed on the optical disk. Therefore, when no data are recorded
on the optical disk, the user can know that there is no need to execute
the data erasing process on the disk, Wereby the user can performthe
erasing process on only a data-recorded optical disk, wthout performng
an unnecessary erasing process. According to Claim1l7 of the present
invention, the optical disk data erasing nethod defined in Claim15 or 16
further conprises: a notification step of notifying the user of the disk

r ecor di ng-HhsEErEORoACEKILEAtien obtew hathg irirhe wWiiesk dadeordengeCcPEAEAngRI on
acquisition step, through the host conputer; an erasing area specification
i nstruct itdre strdrei-oneki chtinal udbsk, iYmuexcardedsdrtiet ror torssgedhf Yhag a
data erasing area, on the basis of the disk recording information, through
t he host eresipgt etgpandndnwikersinare & metrectordedstaptbe dptécailngiskr om
the data-recorded area obtained in the disk recording information

acqui si t eanestrep, sagnat ess costwapmhdiong Heo Holse gpeputeediar abheng area on
the basis of the specification instruction; wherein data recorded in the

erasi ng aeearmihachohsstiep etd atbtiiFyt RheeiBSNGhadr eReda@heat epasshgp, are
erased in the erasing step. Therefore, 1 DEC 2006 31 the user can know the

er asabl epgdatasarea hottihe boadednpld eal thdi skrdaka angk.asThbeefesalt, the
user can specify a desired area to be erased. According to Caim18 of the
present RA¥EMhbOdatd NerOPtdEilded on the optical disk, the user can know
that there is no need to execute the data efasing process on the
disk, whereby the user can perform the erasing process on only &
data-recorded optical disk, without performing an unnecessary
erasing process.
According to Claim 17 of the present invention, the optical
disk data erasing method defined in Claim 15 or 16 further ,
comprises: a notification step of notifying the user of the disk
recording information which is obtained in the disk recording
information acquiéition step, through the host computer; an
erasing area specification instruction step in which the user
issues an insfruction for specifying a data erasing area, on the
basis of the disk recording information, through the host
computer; and an erasing area detection step of detecting, from
the data-recorded area obtained in the disk redOrding info;mation
acquisition step, an area corresponding to the specified erasing
~area on the basis of the specification instruction; wherein daté
recorded in the erasing area, which is detected in the erasing_

area detection step, are erased in the erasing step. Therefore,



di sk data erasing nethod defined in any of Clains 13 to 17 further 7 DEC 2006
conprises: a setting step in which the user sets, through the host

conput er, whether an interface bus is to be occupied or not during
execution of the data erasing process; @Inonitoring instruction step of
periodically issuing an erasing state nonitoring instruction fromthe host
conputer., when it is set that the interface bus is not to be occupied;
and a nmonitoring step of nonitoring the data erasing state on the basis of
the erasing state nonitoring instruction. Therefore, when the user sets

t hat the img affeaceduknosr nat teabebbecdgpiedrashenhade loedpdt eptiaal
execut e anot her process while the optical disk data erasing apparatus
execut es dhe dalta endSi B¢ Rhecessul Furtherysetwhean tspecifyerf deeibed aseso
be occupi ed, the host conmputer can speedily detect the end of the erasing
process of, the Optdegal disk data erasing apparatus. According to Caim 19
of the present invention, an optical disk data erasing nethod conprises: a
first jumper syitghaseytidListeR ol sehbi poe S OFmeéneidh/ Sthd widrcal
switch; a setting identification step of identifying the setting of the
first jug it ch: [y at f5 ' acipdegement tasivo whet her
a Ioadeng%%{g%Iad%gﬁs?gbaﬂgfﬁ§g-%ﬁ%ﬁﬁﬁgffgg%@gggkcor z DEC zoos 32 not;
an erasi _ ( Lting. i, 8:QnRc i i sb¥si repebagh ng
t he optiggF§%%§kg&P?ﬁgg&%és%r9%%2%? 5§%§bq?h§m§§%e%ﬁ%egg§§ing ptmer égéthat
at recor%!%gho%%cgéggﬂg%E?héﬂgtﬁ§§téﬂ“&ﬂ@érf%%@ blikSk sl HBPBE s¥Ehghed ther eby

er asi ng a ' Teéecor |
not during execution of the data erasing process; a monitoring

instrﬁction step of periodically issuing an erasing state
monitoring instruction from the host computer, when it is set
that the interface bus is not to be occupied; and a monitering
step of monitoring the data erasing state on the basis of thg
erasing state monitoring instruction. Therefore,.when the user
| sets that the inte;face bus is not to be occupied, the host
computer can execute another process while the optical disk data
erasing apparatus executes the data erasing process. Eurther,
when the interface bus is to be-occupied, the host computer can
speedily detect the end of tﬁé.erasing process of the optical
disk data'eraéing apparatus. |
According to Claim 19 of the present invention, an optidal
disk data erasing method comprises: a first jumper switch setting
step of setting ON/OFF of a first jumper switch; a setting
;identification step of identifying the setting of the first
jumper switch; a judgement step of making a judgement as to

whether a loaded optical disk is a write-once optical disk or



optical disk; and an ejection step of automatically ejecting the othEﬁlﬂmﬁ
disk after the data erasing process; wherein, when the first junper switch"
is ON, the erasing step starts the data erasing operation; and when the
first junper switch is OFF or when it i%2judged in the judgenent step that
the | oaded optical disk is not a wite-once optical disk, .the optical

disk is automatically ejected in the ejection step, and it is displayed,

in a display step, that the data erasing process is not to be executed on
the optical disk. Therefore, the optical disk data erasing process can be
per f or mechdyy; tdie capidicr) sdiepk odabacewast gy Eipparattts-alanepticedr diLAg to

an external control, w thout using the host conputer. Further, since the

data er ashng RFRERSS nigs thaubpirated, di skondied salasaarbden teninet ¢hy eamsed
easily, at" low cost, whereby | eakage of secret information is prevented

when the rQpfiGalg Posder Ssdithear dedrecdegid ndorddmj MG hef seheipgesdént
i nvention, an optical disk data erasing nethod conprises: a first junper

swi tch S&idd 19 st GRnplrs8hilkpl, RhEFELPlead indladiumeicdztidacin aheet ti ng
identification step of identifying the setting of the first junper swtch;

a j udge 1358P 96 TRk AT 43 Eggeéf@ms@%t@f whesbar cailigadgdcephycahe

disk. is write-once optical disk or 1 C 2006 33 not; an erasing step

of overw iyt e LifeaneheCRLEcAU - M oly ModddAdhaldral hanent taal di sk
g a we

with a | asef bean havi i recordi ng po I gher than that at recording,

?ggg;g;g%iggttQ%mpggtgbﬂgcﬁfigh@NfiEﬁé éfﬁg¥ﬂgfﬁgéﬁﬂ§ta&Q%r%ﬂﬁ gkagi ng data
erasing'operation; and when the first jumper switch is OFF or
when it is judged in the judgement step that the loaded optical
disk is not a write-once optical disk, the bptical disk is
automatically ejected in the ejection step, and it is displayed,
in a display step, that the data erasing process is not to be
executed on the optical disk. Therefore, the optical disk data
erasing process can be performed by the optical disk data erasing
apparatus alone, according to an external control, without using
the host cdmputer. Further, since the data erasing process is
automated, recorded-data can be completely erased easily, at low
cost, wﬁereby'leakage of secret information is prevented When_the
optical disk is discarded. | |

According to Claim 20 of the present invention, an optical'
disk data erasing method comprises: a first jumper switch setting
.step of setting ON/OFF of a first jumper switch; a setting
identification step of identifying the setting of the first
 jumper switch; a judgement step.of.making a judgement as to

‘whether a loaded optical disk is a write-once optical disk or



on the optical disk; and an ejection step of automatically ejecting Dk 2006
optical disk after the data erasing process; wherein, when the first

junper switch is ON, the erasing step starts the data erasing operation;
and when the first junmper switch is OFF 3®r when it is judged in the

j udgenent step that the | oaded optical disk is not a wite-once optical
disk, the optical disk is automatically ejected in the ejection step, and
it is displayed, in a display step, that the data erasing process is not
to be executed on the optical disk. Therefore, the optical disk data

erasi ng pReELssn C@gﬂa@ﬁadgpegﬁ‘e@r wEd ok rivhet OpG | Epd wi Stke-ciaden ogrtasiarig disk
appar atus al one, according to an external control, wthout using the host

conput er . pFUf el asi i e @pdakal eaask Ngi t R QCESSer et ONRtied, ar ecor ded
data can be conpletely erase easily, at |ow cost, whereby | eakage of

secret i nforimii AN dSve P HRERECEnMACEEDCa OPEE @ THEK dcvoficEear ded the

According to aim21 of the present invention, the optical disk data

er asi ng r@g{%ﬂeﬁ%ﬁr ftf}%eif&ggta'gmn 9r 0Ly 2001 UrtiieF e YU TITRS da taheekordest ep

of checking a eérasing process has ‘ended normally or not;

e e e Sthd MRl Hi8%,NInaPLOCESE L0l LEedr cnARAGLRENSY & Sk has

not ende or mal opklca I'sk’I's automatically ejected in the

e oct o ik 0, R0 0t0R Hhodf SR Ledol rdosaleypspip.

et et oS BB PR Tl UGB S oL bR
data erasing operation; and when the first jumper switch is OFF
or when it is judged in the judgement step that the loaded
optical disk is not a write-once optical disk, the optical disk
is automatically ejected in the ejection step, and it is
displayed, in a display step, that the data erasing process is
not to be executed on the optical disk. Therefore, the optical
disk data erasing process can be performed by the optical disk
data erasing apparatus alone, according to an extgrnal control,r
without using the hoét,computer. Further, since the data erasing
process.is automated, recorded data can be completely erased
easily, at low cést, whereby 1eakage.of secret information is
érevented when the optical disk is discarded.
| According to Claim 21 of the present invention, the Qpﬁical
disk data erasing method defined in Claim 19 or 20 further
comprises a checking step of checking whether the data erasing
process has ended normally or not; wherein, when the data erasing

process for the write-once optical disk has not ended normally,

the optical disk is automatically ejected in the ejection step,



has normal |y ended, and from discarding the optical disk in which daflC 3006
be erased are not erased. According to Caim22 of the present invention,
the optical disk data erasing nmethod defined in Caim?21 further conprises
a second junper switch setting step of 8etting OV OFF of a second junper
switch. Therefore, when the data erasing process is to be executed over

the entire surface of the disk, the second junper switch is ON, and when
there is no need to erase the data over the entire surface of the disk,

the second junper switch is turned off, so that only a final session is
erased, Wihdoit iexertsbiaigdhdnemhier displbgcetepasting tiesuatangriasiag

| ow- cost optical disk data erasing apparatus. According to Caim23 of the

present ipveRts O st Gy igkalexediugkddahatBeagphicdetdick definead iareany of
Clainms 19 to 22 further conprises a disk recording information acquisition

step of AW FhdHd e UPBRLIn prekakisnNfakonat dahded euidad yr eheoisar is
dat a-unrecorded area of the wite-once optical disk; wherein data recorded

in the dg&ﬁ&&%aﬂ%&{ A R ibagedebBgh NS £ AN A @ieerérasm?r girecesst he

data erasing process can be perforned on only the data-recorded area,

while the,fat aGIdRlar St tRLANGISEIPALAPILIRG pfdRed, diskouhsidechhe

target of e erasing process, ereby the tinme required for

t he erasi r,0ocess .S I d ikng to Claim 24 of the present
r#]agc[aﬁetoognte e se??%%@dg?tp‘gfggg&.

inventio i ca a eérasing nethod defined in C aim23

further compri388o2qifi§' €5 eI U2 YERMY IRLERE PhoGnthsh NeEndabge A2
disk data erasing method defined in Claim 21 further comprises a
second jumper switch setting step of setting ON/OFF of a second
jumper switch. Therefore, when the data erasing process is to be
executed over the entire surface of the disk, the second jumper
switch is ON, and when there is no need to erase the data over
the entire surface of the disk, the second jumper switch is
turned off, so that only a final session is erased, without
executiné the entire-surface erasing, resulting in a low-cost
optical disk data erasing apparatus. .

Bccording to Claim 23 of the present invention, the optical

disk data erasing method defined in any of Claims 19 to 22
further comprises a disk recording information aéquisition step
of acquiring information relating to a data-recorded area or a
data-unrecorded area of the write-once optical disk; wherein data
recorded in the data-recorded area are erased in the erasing step.
Therefore, the data erasing process can be performed on only the
data-recorded area, while the data-unrecorded area, which needs

' not be erased, is outside the target of the erasing process,.



the write-once optical disk or not, on the basis of the disk record #§C 2006
information obtained in the disk recording information acquisition step;
wherein, when data are recorded on the wite- once optical disk, the
recorded data are erased in the erasing3%tep; and when no data are
recorded on the wite-once optical disk, the optical disk is automatically
ejected in the ejection step, and it is displayed, in the display step,
that the data erasing process is not to be executed on the optical disk.
Therefore, when no data are recorded on the optical disk, the user knows

t hat therwhéselno theedime erquitredt fierdblha eramingg procesesss AREUEEEE or s
the data erasing process on only a data- recorded optical disk, wthout
perfornming an Booec@ss@ryo eCbsimP4 prioddes prEREEE DESOR. PO ONFIGF @rAwalGs
Figure 1 is a block diagramillustrating the construction of a data

erasi ng appgt alars 2eestidgngethotihde piwsenin icivant 28n furEhgur eoRpirssasbiock
diagramillustrating the construction of a systemaccording to a first or

second eradirEMatabnt Beepr 65eaktenaveivg afhe fhegutesa3aareracbrdatt onew and
a rear view of a data erasing 7 DEC 2006 3.6 apparatus (drive) according

to a thi rt%eerm%letreabeo&ptlﬂeapr@ﬁgmtorlﬂw@ntdnomhergurLs 4fi she diagram

illustrating an exanple of a disk format according to the present

i nventi onedgrging §nf§rﬁa€i8%ﬁgﬁfélﬁédlﬁﬁ'ﬁﬂé g skheephoaedyr enobraathda
acquisition step; wherein, when data are recorded on the write-
once optical disk, the recorded data are erased in the erasing
step; and when no data are recorded on the write-once optical
disk, the optical disk is automatically ejected in the ejection
- step, and it is displayed, in the display step, that the data
erasing process is not to be executed on the optical disk.
Therefore, when no data are recorded on the optical disk, the
user knows that there is no need to execute the data erasing

process, and performs the data erasing process on only a data-

recorded optical disk, without performing an unnecessary erasing

process.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a block diagram illustrating the construction of
a data erasing apparatus according to the présent invention.

Figufe 2 is a block diagram illustrating the construction of
a system according to a first or second embodiment of the present

invention.

Figures 3 are a front view and a rear view of a data erasing .



erasing nethod according to the first enbodi nent of the present 1 DEC 2006

invention.. Figure 6 is a flowhart illustrating the procedure of a data
erasi ng net hod according to the second enbodi nent of the present
invention. Figure 7 is a flowhart illus$#fating the procedure of a data

erasi ng nethod according to the third enbodi nent of the present invention.
BEST MODE TO EXECUTE THE | NVENTI ON Herei nafter, enbodi nents of the present
invention will be described with reference to the draw ngs. The
enbodi ments described hereinafter are nerely exanples, and the present
i nvent i onePRAFRIuUF eind @ lediaapudiege tenbothheat enbedEmyei mehtthyg present
Hereinafter, an optical disk data erasing apparatus according to a first
enbodi nentnwofntdw present invention will be described. This first
enbodi nent corresponds to Clainms 1, 2, 3, 4, 5, 13, 14, 15, 16, and 17.
Figure 1 is a #iggramii fkust daagnam thelwansttimet kan eabmphe70bDEE 2096 37
optical disk data erasing apparatus 22. In figure 1, the optical disk data
erasi ng afpatet usc2Zding aw apel paksdhskineaoribmg apparatus for witing or
reading data in/froma recordable optical disk 111 by irradiating the
optical disk wighre §aperabepswchdier datingalradisly dakapebasinge appad aflatsSa
22 conprises a CPU 101, a RAM 102, a ROM 103, an EFM

erasing method according to the first embodiment of the present

invention.

Figure 6 is a flowcharf illustrating the procedure of a data
erasing method according to the second embodiment of the present
invention.

Figure 7 is a flowchart illustrating the procedure of a data

erasing method according to thé third embodiment of the present

invention.

BEST _i\ﬁODE TO EXECUTE THE INVENTION

Hereinafter, embodiments of the present invention will be
described with reference to the drawings. The embodiments
described hereinafter are merely examples, énd the present
invention is nét restricted to these embodiments.
{Embodiment 1]

Hereinafter, an optical disk data erasing apparatus
according to a first embodiment of the present invention will be

. described. This first embodiment corresponds to Claims 1, 2, 3,

4, 5, 13, 14, 15, 16, and 17.

Figure 1 is a diagram illustrating the construction of an



encoder/ decoder circuit 104, an EFM WOBBLE si gnal processing circuilt DE652006
a laser control circuit 106, a |aser pickup 107, a speed change circuit
108, a rotation control circuit 109, and a notor 110. The CPU 101 is
provided with an instruction recognitio? neans ‘for recognizing an
instruction froma host conmputer 21, and controls the respective
constituents of the optical disk data erasing apparatus 22 according to a
command fromthe ROM 103 or an instruction fromthe host conputer 21. The
RAM 102 stores . data, and the ROM 103 stores a conmand for controlling the
CPU 101.°HReErRdidtc sddsy §e66d4BF 2ppaxatui@2 perforns encodi ng or
decodi ng of various kinds of signals or data. The EFM WOBBLE si gnal
processi ng ciréBi £1a85e cbnt ¥g Lrfidiadk ddskyilaganetaahig mpprra ties bidiss of
WOBBLE i nformati on which is read fromthe optical disk 111. The disk
driving rasciraiiismlic dipki sesorteng parrh iargdorcimrdiiing1 08 rerdihandahg t he
rotation speed of the notor, the rotation control circuit 109 for

cont r ol | iiny fides @pmetredebliei opsicylerdimnutld) bef itreddeteng ahd odheiaslor
110 for rotating the optical disk 111. 7 DEC 2006 38 The | aser control -
circuit XiGkperifthr as laseorHeay. of That@ptidulo dilvk ehttiac elradiialy 2ppaastwel |
as reading of recorded data fromthe optical disk 111, by irradiating the
optical diskohptisesth arUaser, eammuanpyt bedolr eost henl B5®r pi ckup 107
while noving the |laser pickup 107 fromthe inner circunference of the

rotati ngeapbdealddtset | titowad d dde a.puEeM woBBURT 81 GASE. processing
circuit 105, a laser control cifcuit 106, a laser pickup 107, a
speed change circuit 108, a rotation control circuit 109, and a
motor 110. .

The CPU 101 is provided with an instruction recognition
means for recognizing an instruction from a host computer 21, and
controls the resﬁective constituents of the optical disk data
erasingrapparatus 22 according to a command from the ROM 103 or
an instruction from the host computer.21. The RAM 102 stores
data, and the ROM 103 stores a command for controlling the CPU
101. The EFM encoder/decoder circuit 104 performs encoding or
.deéoding'of various kinds of signals or data. The EFM WOBBLE
sigﬁal processing circuit 105 controls a disk driving mechanism
on the basis of WOBBLE information which is read from the opﬁical
disk 111. The disk driving mechanism comprisés the speed change
circuit 108 for changing the rotation speed of the motor, the
rotation control circuit 109 for'controlling the rpm (revolutions

per minute) of the motor, and the motor 110 for rotating the

. optical disk 111,



Further, the laser control circuit 106 is provided with an erasi ngTnB&6s2085
for executing a data erasing process on the basis of an erasing
instruction fromthe host conputer, whereby recorded data on the optical
disk 111 is erased. The optical disk dat®8erasing apparatus 22 constructed
as described above is provided with a judgenment nmeans for making a

j udgenent as to whether the | oaded optical disk 111 is a wite- once
optical disk (CD-R disk) or not; a disk recording information acquisition
means for acquiring information relating to a data-recorded area or a

dat a- unr ecor de@her éasef chetChl RRinhsk I0F @erflenbasesodding dpEkdgiexor di ng
informati on acquisition instruction fromthe host conputer 21; a

noti fi catirdre nEenoftarcalndtiiskyiliy ahewebkras hatadimg difskececdedi Agta
information is obtained, through the host conputer 21; an erasing area

det ecti orfraweans: foprtidetiedtiskgl 1dheby ahr radiatuotg dihet batispécidfiséslah area
fromwhich data are to be erased (hereinafter referred to as a data

erasi ng arfed) d Jassxuecahyotibputset fhemughe tlhesdroptickapnplvewh2leon t he
basis of the disk recording information, an area corresponding to the -

speci fi echofathgy @hasiiBgear pacRipt De7 7tEEL ZA06 Y kascamgbrbheei bst thetion;
and a determ nation neans for determ ning whether data are recorded on the

CD- R di skolhtiah Bptica®NdiBR basi sowird hendicytdreear-dimgersheenati on. The
erasing neans overwites the optical disk 111 which is judged as a CD-R

di sk by Ehetrhddgernat 1988PScordl A&t Alitnaddes pRbveakddisknldd with a

| aser beam having a recordi ng power equal
erasing means for executing a data erasing process on the basis
of an erasing instruction from the host computer, whereby
recorded data on the optical disk 111 is erased.

The optical disk data erasing apparatus 22 constructed as

described above is provided with a judgement means for making a
judgement as to whether the loaded optical disk 111 is a write-
once optical disk ﬁCD—R disk) or not; a disk recording
information acquisition means for acquiring information relating
to a data-recorded area or a data-unrecorded area of the CD-R
disk 111 on the basis of a disk recording information acquisition
instruction from the host computer 21; a notification means for
notifying the user that the disk recording information is_
obtained, through the host computer 21; an erasing aréa dete&tion
means for detecting, when an instruction that specifies an area
from which data are to be erased (hereinafter referred to as a
data erasing area) is issued by the user through the host
-éomputer 21 on the basis of the disk recording information, an

area corresponding to the specified. data erasing area on the



to or higher. than that at recording, thereby erasing the data recof ¥l 46§
the optical disk 111. Figure 2 is a block diagramillustrating the '
construction of an optical disk data erasing system according to the
present invention. In figure 2, the optdkal disk data erasing apparatus 22
and the host conputer 21 are connected through an interface cable 23, and
various kinds of commands are outputted from"Witing Software" that is a
recording application in the host conputer 21 to the data erasing
apparatus 22. Figure 4 is a diagramillustrating an exanple of a disk
format. MEFigg@ie the dnsyeneteena A § PRETITCASEOR: MEATNAr €AY f or

obt ai ni ng an accurate recordi ng power of a disk. 42 denotes a PMA (Program
Menory Adefermiaisonvwhatbernedaon abouteadialest mnt thei RP-Br déAl Ll keosf nah,

al ready-recorded track or a reserved track, information for identifying

t he di skonaridiet besliskefatke sébsledrec@mpdgifonrmagioonposed of a read-in
area 43, a programarea 44, .and a read-out area 45, and a plurality of
sessi ons are rEmoreedificoE€a2B806ved0rinea shagbetidisk. diRdcdrldi ndristioulsd be
carried out so that the sessions are sequentially recorded fromthe inner
ci rcunf erjedged at &heDeR ski dlovmr dHehej walgietienti meank er bpcerradiebihg selssi on,
the read-in area 43 indicates the position where data are recorded, and

hol ds a $p€itdabliespf11DOnriad &9 1askixcheam hadtkgl af sesatdong opolrde s@ssl on.
The program area 44
to or higher than that at recording, thereby erasing the data
recorded on the optical disk 111.

- Figure 2 1is a block diagram illustrating the construction of
an optical disk data erasing system according to the present
invention.

In figure 2, the optical disk data erasing apparatus 22 and
the host computer 21 are connected through an interface cable 23,
and various kinds of commands are outputted from “Writing
Software” that is a fecording application in the host computer 21
to the data erasing apparatus 22.

Figure 4 is a.diagram illustrating an example of a disk
format.

In figure 4, 41 denotes a PCA (Power Calibration Area) for
obtaining an accurate recording power of a disk. 42 denptes‘a |
PMA (Program Memory Area).wherein information about the start
time or end time of an already—recordedﬁtrack or a reserved track,
information for'identifying the disk, and the like are stored.
:One_session is composed of a read-in area 43, a program area 44,

and a read-out area 45, and a plurality of sessions are recorded



hol ds i nformation including user data and a pass tablé fromthe T DEC 2008
i mredi ately precedi ng session. The read-out area 45 indicates the end of
data. It is assuned that a session 1 and a session 2 are already closed
while a session 3 is in the open state, &hd tracks 1' 3 are recorded in
the respective sessions 1-3. Wien the host conputer 21 outputs an
instruction for erasing the entire surface of the disk, the data erasing
apparatus 22 overwites an overwite target area 1 to erase data fromthe
area 1. Wen the host conputer 21 outputs an instruction for erasing only
the sessibn 3 sdidbe |dizk.ng Rémsksy) ehouldahd Qamsiedfdudctsiordhddt &het he
data erasing apparatus 22 overwites an overwite target area 2 to erase
data fromsébeiani€aark dNejdentd addscrepbirdadwiton bshegiramerofcigcrefrogneer
reading data recorded on the disk. In the case where the disk is |oaded to

obtai n al bfofhé racdk tigwaadrahiconuged tarestfemsarcelata information (i.e., a
pass table recorded in the final session), the information in the read-in

area 43 at the 1inNBEEADSEs 168 UMEICE eReRI-4ih eed QBt indbhdavbenthé¢ PoBEAR006
41 is judged that the |oaded disk is a nmulti-session-recorded disk, the

di sk i's sgarehethinrar@ lreebrieackahal BoT@ i HTar trabike ofi tahteaessi on and
the pass table in the final session. As a nethod of searching the disk for

al | of Frvfiﬁkch i QiR QR rRmhPibReoki Rk SessiaN, s ericyramerked4af
sequentially reading the read-in areas of the respective sessions.
holds information including user data and a pass table from the
immediately preceding sessiofi. The read-out area 45 indicates
the end of data.
It is assumed that a session 1 and a session 2 are already

closed while a session 3 is in the open state, and tracks 1~3

are recorded in the respective sessions 17~3.

When the host computer 21 outputs an instruction for erasing
the entire surface of the disk, the data erasing apparatus 22
overwrites anfoferwrite target area 1 to erase data from the area
1. When the host computer 21 outputs an instruction for erasing
only the session 3 while leaving the sessions 1 and 2 as
effective data, the data erasing apparatus 22 overwrites an
overwrite target area 2 to erase data_from the area 2.

Next, a description will be given of a method for reading
data recorded on the disk.

In the case where the disk is loaded to obtain all of track
;information and latest user data information (i.e., a pass table
recorded in the final session), the information in the read*in.

area 43 at the innermost circumference is read out, and when 1t



In this method, initially, the TOC information in the read-in area 14DESt 2006
the session 1 is read, and the read-in area 43 of the session 2 is
accessed on the basis of the obtained information about the program start
time of the session 2 to read the TOC i4formation of the session 2 and,
thereafter, the read-in area 43 of the session 3 is accessed on the basis
of the obtained information about the programstart tinme of the session 3.
Since there is no data in the read-in area 43 of the session 3, this area
is judged as an unrecorded area, and the previous session 2 is judged as
the finalisessiged tWaentakl lobdedadksknioraetilriges siont-fecbrdgr §es§&ion
is obtained, access is made to, for exanple, the pass table of the final
sessi on aihd ha shasiss sehrthedt Faekall nédriwddlonimfo rntae ifonnalp $esshenfinal

t hereby obtaining the pass table of the final session or the |like. Next,

an opticaleddiioh dadatecaphng tBbhedigceps dinght Gadwonf.i rst enmbodi ment wil |
be described with reference to figure 5. Wen the optical disk is | oaded

on the data ergsi HonSPRsd ad#!SsdcHifig itdlel Mi skh€o€PRL104f cordclol s the
rotation <control circuit 109 to spin up the notor 110 in step S51. Then, 7

DEC 2006 ; ;baadgdr gptheakigh fKsddsli 415, ivHead alsed wethod béser beamto
r ead daténﬁéggggég onﬁthe optic%l di%k Iﬁl, and it is checked whether the

optical di hg.a el 3 Jdrashe rekpWeBBLE kekeiemsion
whi ch isggﬁﬁgﬁééahﬁxrgggﬁg%ﬂeE%%R%%@%EEEQQ§%gﬁaI procgsspng circuit 105,

fol | oned by, 3t §PyEPRoa! NistEPaPE, {He IfOCNEHShatBHNEh Bhen@babiRendat a

erasi ng
area 43 of the session 1 is read, and the read-in area 43 of the

session 2 is accessed on the basis of the obtained information
about the program start time-of the session 2 to read the TOC
information of the session 2 and, thereafter, the read-in area 43
of the session 3 is accessed on the basis of the_obtained
information.about the program start time of the session 3. Since
there is no data in the read-in area 43 of the session 3, this
arca is judged as an unrecorded area, and the previous session 2
is judged as the final session. When all of track information up
'to the final session is obtained, access is made to, fpr example,
the pass table of thé.final Sessioﬁ on the basis of the track
information of the final_session, thereby obtaining the péss
table of the final session or the liké. J
Next, an dptical disk data erasing method according to the
.first embodiment will be described with reference to figure 5.
When the optical disk is loaded on the data erasing
apparatus 22, initially, the CPU 101 controls the rotation

‘control circuit 109 to spin up the motor 110 in step S51. Then,



apparatus 22 receives a di sk recording information acquisition conmiaB&C(2006
command of "Read Di sk Information” or "Read Track Information") whichis

i ssued fromthe host conputer 21. Wen ngaapparatus 22 receives this
command, the process goes to step S53. 1h step 53, the disk recording
information of the CD-R disk ill is obtained. The di sk recording
information is obtained by the disk recording information acquisition

nmeans as follows. The outline of the disk recording state is grasped on

(he basi sl Iied BEALERL! RT.A000 1S LA AL B0, 000 L f the

al ready- recorded tr and reserve ra

'n the PYA . f the disk 111, and the TOC
|t or mat o apRtR 2EcHBHEH Bh' PHETRLARES M0 1) 29ndr Thalh heSkedn, and

informati on which i s recorde

a break of. _pi .th ata-recarded area and the data-unrecorded
area is %%FEQF?yPgéréggéaaﬁog%%€a§ te @ GEr& ALSEf OFnROHI s rided rikh Figs
state, 2§%rﬁBgB e, disk rﬁgordin i.nformation is obtained. Next, in step

S54, di sKrécordrng AP eT ot Hdh ftebttainge thppeghobe BFY JfQRBLE

recordin .iﬂggrnation aﬁguisitLon command (a command of "Read Di sk
| nf or mat PR orPE RS R AK- THdT i oho} lpyedebyir sieeP $%2 ¢ he host conput er
21 to notify &he user of the data recording information. Thereby, the user
can specify aldeSifRdSerasiihglisafieeckewduhetihesioap ngs5 thet data ehasked
whet her the data erasing . i
apparatus 22 receives a disk recording information acquisition
command (a command of “Read Disk Information” or “Read Track
Information”) which is issued from the host computer 21. When
the apparatus 22 receives this command, the process goes to step
S553.
In step 53, the disk recording information of the CD-R disk
111 is obtained. |
The disk recording information is obtained by the disk
recording information acquisition means as follows. The outline
of the disk recording state is grasped on the basis of the
information about the start time and end time of the already-
recorded track and reserved track, which information is recorded
in the PMA 42 at the inner circumference of the disk 111, and the
TOC information which is recorded in the read-in area 43 of each
session, and a break of pits between the data-recorded area and
the data-unrecorded area is actually detected to obtain the
‘details of the disk recording state, whereby the disk recording
~information is obtained.

Next, in step S54, disk recording information adapted to the



apparatus 22 receives an erasing command which is issued fromthe h?)sDEC'ZUﬂB
conputer 21. Wen the apparatus 22 receives this command, the process goes
to step S56. Next, in step 556, it is dq%ernined whet her data have al ready
been witten in the | oaded optical disk ¥1 or not. Wen the optical disk
111 is determ ned as an already-recorded CD-R disk, the process goes to
step 557. O herwi se, the process goes to step 558. In step 557, the

erasing area specified by the erasing command is conpared with the

recording area obtajned jn step.553, anpd,only the recording ar
cor r espondt# TFHELLD S HITER 18Pa§Fﬂ51%}Eho'§O@W@?ﬁfi éﬁgﬁ?ngfpgdiating
the area with a |aser beam haying a recordingdfomer equal tq or hggher
than t hat”Bgad riFedk RHPEH L4087 WPEt eRede TReek di WP BIda O e ridby eG4 Red
recorded in the specified area are erased. In this way, the user can
erase onlto dhediosid computepheh bn bpElifnl the sksok i theadlatRe recording
al ready-recorded CD-R disk. is |oaded, the erasing conmand becones invalid
and, in strefprrgBgoman dilyasiebyl,githe RAdrcagnngPe®bEY thelaafsd ediadidngs an 7
DEC 2006 44 inerasable disk is returned to the host conputer. Since there
IS no neakd.o execute data erasing when no data are recorded on the
optical disk 111, needl ess operation is avoided, resulting in reduced
cost. As descriieed, abovetep rdthe idptiscahedksk dhebher ashegdatapparaging
according to the first enbodinent, it is'judged whether
apparatus 22 receives an erasing command which is issued from the
host computer 21. When the apparatus 22 receives this command,
the process goes to step S56.
Next, in step S56, it is determined whether data have
already been written in the loaded optical disk 111 or not. When
the optical disk 111 is determined as an already-recorded CD-R
disk, the process goes to step S57. Otherwise, the process goes
to step S358.
In step S57, the erasing area specified by the erasing
command is compared with the recording area obtained in step 553,
and only the recording area corresponding to the specified
erasing area is overwritten by irradiating the area with a laser
beam having a recording.power equal to or higher than that at
‘recording to overwrite the recording area, whereby data recorded
in the specified area are erased. In this way, the user can
erase only a desired area.
When an optical disk other than the already-recorded CD-R

disk. is loaded, the erasing command becomes invalid and, in step

858, an error signal indicating that the loaded disk is an



the | oaded optical disk 111 is a wite-once disk or not, and when i1 DEC 2008
write-once disk, overwiting is carried out by irradiating the optical

disk 111 with a | aser beam having a recording power equal to or higher

than that at recording, on the basis of44n instruction fromthe host
conputer 21, thereby erasing data recorded on the optical disk 111.
Therefore, an optical disk data erasing apparatus which is able to
conpletely erase data recorded on an optical disk is realized easily, at

| ow cost, without having to use a special apparatus and w t hout ,
gener at i ngRsidtE abisdellst @eitvusedotentie choeht comphdiedby |Sé@icggdhegre 1s
secret information can be prevented when the disk is discarded. Further,
when t he tJteasbriputestecitel detesenading weenrmh mpta rirer mecogdedcqui $hei on
instruction, disk recording information relating to a data-recorded area
or a dat apirireedorddek dida oketlhess oppératich sks kvbiidedobtrasnédinghénef ore,
data erasing can be perforned on only the data-recorded area, while the
dat a- unreciwradeldd carséa, whi ch needs not be erased, is outside the target of
data erasing, whereby the tinme required for data erasing is reduced. 7 DEC

2006 45 [ Enboas neesc2ibddraaiad,t éh, the optical disk deatsa «fsasinygg apparat us
according to a second enbodinent will be described. This second enbodi nent

corr espoagpatratGsabi®otding o the 5ist Idnbokimeh®, 16, is1judged @Bether

Figure'l I's a block diagramillustrating the construction of
the loaded optical disk 111 is a write-once disk or not, and when
it is a write-once disk, overwriting is carried out by
irradiating the opfical disk 111 with a laser beam having a
recording power equal to or higher than that at recording, on the
basis of an instruction from the host computer 21, thereby
erasing data recorded on the optical disk 111. Therefore, an
optical disk data erasing apparatus which is able to completely
erase data recorded on an optical disk is realized easily, at low
cost, without having to use a special apﬁaratus and without
generating substances deleterious to environment, whereby leakage
of secret information can be prevented when the disk is discarded.

Further, when the host computer 21 issues a disk recording

information acquisition instruction, disk recording informatibn.
relating té a datafrecorded area or a data-unrecorded area of the
optical disk 111 is obtained. Therefore, data erasing can be
performed on only the data-recorded area, while the data-
unrecorded area, which needs not be erased, is outside the target
of data erasing, whereby-thé time required for data erasing.is.

reduced.



an optical disk data erasing apparatus. Figure 2 is a block diagrah DEC 2008
illustrating the construction of a data erasing system Figure 4 is a
diagramillustrating an exanple of a disk format. Since figures 1, 2, and
4 have already been described with respgett to the first enbodinent,
repeated description is not necessary in this second enbodi nent. The
optical disk data erasing apparatus 22 according to the second enbodi nent
is provided with a judgenent neans for making a judgenent as to whether

t he | oaded optical disk 111 is a wite- once optical disk (CD-R disk) or
not; a diRheEdedithgl i nfor mation acquisition means for obtai ning
information relating to a data-recorded area or a data-unrecorded area of
the CD-R di skHerginahtehe Pngipdichla ddiskk dagaordrAYNY NMRPAER T WH

acqui sition instruction fromthe host conputer 21; a notification neans
for notifadaurdimg doer oecone eiskdinsrur diidd ihsf desgribad.t hTHdgh seRenAost
conputer 21.; an erasing area detection neans for detecting, when an

i nst r uct iemradimenspecirtesponds areL¥aiom vihi ¢h 3datda arebiolBe éfastd, 16,
(hereinafter referred to as "a data erasing area") is issued by the user

t hrough tilfe laasit 18onputer 21 on the T DEC 2006 46 basis of the disk
recording information, an area corresponding to the specified data erasing
area on the bagigued I hg andlbukt deagran delestraaiignieamdtoruction of
determ ni ng whether data are recorded on the CD-R disk Il or not, on the

basi s of ahhepdieklr@Lok didh drdsdmpladpparaand.a sdgureg2neana bilbbkwhi ch
the user sets, through the host conputer 21, whether or not the interface
bus is diagram illustrating the construction of a data erasing system.
Figure 4 is a diagram illustrating an example of a disk format.
Since figures 1, 2, and 4 have already been described with
respect to the first embodiment, repeated description is not
necessary in this second embodiment.
The optical disk data erasing apparatus 22 according to the
second embodiment is prpvided with a judgement means for making a
judgement as to whether the loaded optical disk 111 ié a write-
once optical disk {CD~-R disk) or not; a disk recording
information acquisition means for obtaining information relating
to a data-recorded area or a data—unfecorded area of the CD-R
disk ill, on the basis of a disk recording info;mation
acquisition instruction from the hosﬁ computer 21; a notificétion
means for notifying the user of the disk recording iﬁformatibn
through the host computer 21; an erasing area detection means for
detecting, when an instruction that specifies an area from which
data are to be erased (hereinafter referred to as "a data erasing

:area") is issued by the user through the host computer 21 on the



to be occupied during execution of data erasing. Next, an optical diZKDggtams
erasing nethod according to this secong.enbodi nent will be described with
reference to figure 6. Wen the optical disk is |oaded on the data erasing
apparatus 22, initially, the CPU 101 controls the rotation. control circuit
109 to spin up the notor 110 in step S61. Then, the |oaded optical disk

111 is irradiated with a |aser beamto read data recorded on the opti cal
disk 111, and if is judged whether .the optical di i Rndi sk or
not, on P#¥LPHact sth%f&%ﬁe@qrﬁﬁWnépigSﬁmﬁﬁ%ﬂ’ ié{s}1 ?b&te;ﬁlnjcedolﬁte%%J gﬁgh t@[ he EFM

WOBBLE signal processjng circyit 105, fol]owed by s 62 €Bn862,
it is cheeRetPefictit %’tgan(?tratsﬁggdﬁfgae?’és{jﬁ%enaasplpsaréafEcslt% 23 Ié:?gi%vesna di sk

recording information acquisition_  conmand (a_.c nd " Rea
Hn}néwWQ§¥Hg}'6ﬁﬁ%hFE%HqFE%%??ﬁe host

| nf or matd ofe tMITRIHPITHEERS £ o FREETY

conputer 21. when the apparatus 22 recgjves the ¢ nd,. th [ goes
to step ombedhe IGPHR kIl pE BPEK PBcBlil%ikﬁPgSJi%f%‘f ;ﬂ? S %te%‘e’gg%ﬁée di sk

111 is obtained. i DEC 1006 47 The disk recording information_is obtained
by the dirsformaitioni mad Af sefainenmachsi el dMiRR LRI PR The
outline of the disk recording state is grasped on the hasis _of the_ .

i nf or mattitorowdiouthet hostt gomputes dhd WREhe©BLMHENS ﬂ@%&;‘iﬁaf:&g?ﬁeas
track and reserved track, which information is recqorded in the PVA 42 at
t he i nnajo G eurfupiedc duvinghexdcgkion 1af dafd ©F@sing.- |

Next, an optical disk data erasing method according to this
second embodiment will be described with reference to figu;e 6.

When the optical disk is loaded on the data erasing
apparatus 22, initially, the CPU 101 controls the rotation
control circuit 109 to spin up the motor 110 in step S61. Then,

the loaded optical disk 111 is irradiated with a laser beam to
read data recorded on the optical disk 111, and it is judged

whether the optical disk 111 is a CD-R disk or not, on the basis

of WOBBLE information which is obtained through the EFM WOBBLE

siénal processing circuit 105, followed by step 862.

In step 8§62, it is checked whether or not. the data erasing

_apparatus 22 reééivgs a_disk ;ecording information acquisition

command (a command of “Read Disk Information” or “Read Track

Information”) whiéh is 6utputted from the host computer 21. When
‘the apparatus 22 receives the command, the process gdes to step

S63.

.In step S63, the disk recordiﬁg'information of the CD-R disk

111 is obtained.



TOC i nformation which is recorded in the read-in area 43 of each sedsPER, 2006
and a break of pits between the data-recorded area and the data-unrecorded
area is actually detected to recognize the details of the disk recording
state, thereby obtaining the disk recording information. Next, in step
S64, the disk recording information adapted to the disk recording

i nformation acquisition command (a command of "Read Di sk Information" or
"Read Track Information”) is returned to the host conputer 21 to notify
the user of the data recording information. Thereby, the user can specify
a desired erasThg daskarep@nding rinfapadgon i P?téhﬁﬁﬁeﬁymﬁﬁﬁré;gkw not
the data erasing apparatus 22 receives an erasing conmmand which is_.

out put t edcdaconiitrie imfermesapat ecq@isivhen mernappariaidovsy  EGePPéd ke
command, the process goes to step S66. Next, in step S66, it is checked
whet her gt aheavid sal readydibgentatet iengraspér dmddwd bagtlisc & P8k 111 or
not. When the optical disk 111 is judged as an already-recorded CD R di sk,

the proges®rgeesdnoabbep SHEZ. sChber time, andeerpt duiews afoddiet 815eagy7 DEC
1006 48 S6F. In step S6F, when the disk 111 is not an al ready-recorded

CD- R di Skieddt@edehaSichyasanresdrbedotesck nwalich iarfbramtdonod ssirgaarded
indicating that the optical . disk 111 is an inerasable disk i.s returned to
t he host ;gompudt @ma2ly StneBet heneri 6iroanfeeschde ok atist elickt A1@r aghAgtihen
no data are recorded on the optical disk 111, needl ess operation is
avoi ded, ghesyhlbpRatRohedHee8d £9Stecorded in the read-in area 43 of each
session, and a break of pits between the data-recorded area and
the data-unrecorded area is actually detected to recognize the
details of the disk recording state, thereby obtaining the disk
recording information. |
Next, in step S$64, the disk recording information adapted to
the disk recording information acquisition command (a command of
“wRead Disk Information” or “Read Track Information”) is returned
. to the host computer 21 to notify the user of the data recording
information. Thereby, the user can specify a desired erasing
area.
Next, in step $65, it is checked whether or not the data
;efasing apparatus 22 receives an erasing conmand which is
outputted from the host computer 21. When the apparatus 22
receives the command, the process goes to step $66.
Next, in step 866, it is checked whether data have already

been written in the loaded'optical disk 111 or not. When the

.Optical disk 111 is judged as an already-recorded CD-R disk, the

- process goes to step 867. Otherwise, the prOCess goes tq step



In step 567, it is checked whether the disk erasing conmand indicat @sDEC 2005
"I medi ate" designating that the interface bus is not to be occupied or
"Non | mmediate" designating that the interface bus is to be occupied. In
the case where the "I medi ate” designating command is received, the
process goes to step 568. In the case where the "Non | medi ate"
designating command is received, the process goes to step S6D. In the case
where the "I medi ate" designating command is received, the process goes to
step S68 wherein a response to the comgnd is inediately returned to the
host conputer 21 to release the interface bus. Thereafter, in step S69,
erasi ng of ffta in the specified area is started. In step S6A, it is
checked whether or not the data erasing apparatus 22 receives a driving
state nmonitor command such as "Test Unit Ready' or the |ike. Wen the
appar at us 22 rérmetepeSGErwhemﬂmﬂidx 1 hes potereakegfieecbrictt €D-RSARK, tHe st ep
S6B, it is notified to host ca;puter 21 that the data erasi n%ﬁstate of

the data er43%g 9%% m%‘gmaﬂ ARE @ ersor; %g%ﬁwndﬁatmet abihesn
states: thelisk ‘B‘Fﬁs\’mﬁ‘rnéréiﬁbﬁa diSk BSbRPnéPtdOBkHbsEY mﬁl‘ﬁph%‘?ﬁ B‘.ﬁnéé Mefe @er e

data erasing has normally ended, and the state ata erasi ng has
abnor mal | y Nerifed. toteaeute; datehesmping whareno deta atentecordeseom i opigahgiisker 21

|5 ot i 11 ed thynddie A Geriatls MpRRRIAL R IR liRballgy a3 erasing has

normal |y ende or t Brior he st conputer
continues to periodically out put a driving state nonitor command in step
S6A. In this wa in theh ter eriodically c S the data
erasing state t%’ é%ﬁf$§?l’l 'tt@@ ‘E‘EJ??HI\@ ﬁr H?eé aCI@P i ‘Ff?j“?'/"@ﬁg é’é‘? €onput er
21 can exetipintediae0idieigrting aRat e WidRel Bifs 2hdt @ Y BECUPRRRLRINDN22 1S

Immediate” designating that the interface bus is to be occupied. [n the case

where the “Immediate” designating command is received, the process goes fo

step S68. In the case where the “Non Immediate” designating command is

received, the process goes to step S6D.

In the case where the “Immediate” designating command is received, the
process goes to step 568 wherein a response to the command is immediately
returned to the host computer 21 to release the interface bus. Thereafter, in step
$69, erasing. of data in the specified area is started. In step S6A, it is checked
whether or not the data erasing apparatus 22 receives a driving state monitor
command such as “Test Unit Ready” or the like. When the apparatus 22
receives the command, the process goes to step S6B. In step S6B, it is notified

to the host computer 21 that the data erasing state of the data erasing



executing data erasing. In the case where the "Non | nmedi ate" desi gr?atDEﬂ‘gZﬂgﬁ
command is received, the process goes to step S6D wherein the data erasing
apparatus 22 execute erasing of the specified area. Thereafter, in step
S6E, the data erasing apparatus 22 outputs a response to the conmmand,

whi ch indicates that the data erasing hga normal ly ended or abnormally
ended, to the host conputer 21. Thereby,"the host conputer 21 can speedily
detect the conpletion of data erasing. In both of steps S69 and S6D, the
erasi ng agp@asedtis 28 ipyanyhel dhgs ifﬂgmmga@dat%s:céhpaswwwherﬁedata
recording area obtained in step 563, and only the recording area
correspongiagini® is hdeingcidierditerhsitige aseatd swhever Wiatd eerhgingr delaat i ng
the area with a | aser beam having a recordi ng power equal to or higher 7

DEC 1006 30ntdn) 1ddked! LEP' $he0 S{die) CRhSLASHY A CePhdRde dalds I N

the optica ata erasing apparatus according'to the secon

mbodi ment, it is jud the | gaded optical disk 111.is a .
i te- oncRbBErPRAIVGFRReS: natennd i ¥ he 1B SR 1968 il thé dnest

optical disk, overwiting of the optical disk 111 is carried out by

i rradi atieepphetespilcis nptikied1 bywthe datasurasisgnapparatysa2ietbBadi e
power equal to or higher than that at recording, on the basis of an

I nstruct idatd rerasihg hast noormuillgrenddéd bherlteby iebas abprdemadbprasdedat a.
Therefore, an optical disk data erasing apparatus, which is able to

compl et el £1ifsg: i RFOrdeERHARAP LS Perfd HoalfRoRepttahl aBsviaRp! v,
state monitor command in step S6A. In this way, since the host
eomptiter 21 periodically checks the data erasing state to confirm
the completion of data erasing, the host computer 21 can execute
another processing while the data erasing apparatus 22 is
executing data erasi‘.ng.

In the case where the “Non Immediate” designating command
is received, the process goes to step S6D wherein the data erasing
apparatus 22 execute erasing of the specified area. Thereafter, in .
step S6E, the data erasing apparatus 22 outputs a .response to the
command, which indicates that the data éra‘sing has normally
ended or abnormally en_ded, to the host computer 21. Thereby, the
host .computer 21 can speedily detect. the completion of &ata'
efasing. |

In both of steps S69 and S6D, the erasing area specified by |
.the erasing command is compared with the recording area
obtained in step S63, énd only the recording area co-rres:p-ond-ing to
the specified .erasing area is.overwritten by iiradi.ating the ‘area

with a laser beam having a recording power equal to or higher



cost, without having to use a special apparatus and without generat? rlBEC 2008
subst ances del eterious to environnent, whereby | eakage of secret '
i nformation can be prevented when the disk is discarded. Furthernore, the
data erasing apparatus 22 obtains disk T®cording information relating to a
data-recorded area or a data- unrecorded area of the optical disk 111 when
the host conputer 21 outputs a disk recording information acquisition
command. Therefore, the data erasing process can be perforned on only the
dat a-recorded area, while the data-unrecorded area, which needs not be
erased, ithautBiate atheecargéngof thaseby aetaging ddesgecorHedeBgtehe tine
required for the erasing process is reduced. Furthernore, whether the
interface bus I8 tbebepbicabidicslrdatroterdginggapracatidnetorting diadibhey is
set by the user through the host conputer 21. Therefore, when it is set

t hat the sedE@ 2a@®dihentnt &t f ase]bdged swinnthero the doedpdedptinelhdbsk
conputer 21 can perform another processing while the optical disk data
erasi ng ldagparatausird2ei-snexecptiogl dat sk esmsioty. akdr when, thhediskelll is
interface bus is to be occupied, the host conputer can speedily detect the

end of dat ardtasiongebyptheadpiiicshal oistwsiddimgend@sitng opppanat dssk 111 is
[ Embodi ment 3] Hereinafter, an optical disk data erasing apparatus
accor di ngair@iadt Bukdbgnbeghdeating | thdegiaseni Bedk Thiswibhrd eaberiemnt

corresponds to Clains 7, ©8, 9, 10, 11, 12, 19, 20, 21, 22, 23, and 24.
having a recording power equal to or higher than that at
recording, on the basis of an instruction from the host computer
21, thereby erasing the recorded data. Therefore, an optical
disk data erasing apparatus,.which is able to completely erase
data recorded on an optical disk, can be realized easily, at low
édst, without having to use a special apparatus and without
generating substances deleterious to environment, whereby leakage
of secret inforﬁation can be prévented when the disk is discarded.

Furthermore, the data erasing apparatus 22 obtains disk
recording informatioﬁ.relating to a data-recorded area or a data-
unrecorded area of the optical disk 111 when the host computer 21
outputs a disk recording information acquisition command.
Therefore, the data erasing process can be performed on only the
data-recorded area, while the data-unrecorded area, which neéds |
not be erased,‘ié‘outside the target of the erasing process,
whereby the time required for the erasing process is reduced,

Furthermore, whether the interface bus is_to be occupied or
not during execution of data erasing is set by the user through

the host computer 21. Therefore, when it is set that the



Figure 1 is a block diagramillustrating the construction of an opt{cBEC 2008
di sk data erasing apparatus. Since figure 1 has already been descri bed
with respect to the first enbodi ment, repeated description is not
necessary. The optical disk data erasinglapparatus 22 according to the
third enbodinment is provided with a first junper switch setting mneans for
setting OV OFF of a first junper switch 32; a second junper switch setting
means for setting OV OFF of a second junmper switch 33; a setting

di stingui shing neans for distinguishing whether the first junper switch 32
and t he sedendgoenpes swi hoh t83barecOhind Offhe hosddgompmteredAsCaBr
judgi ng whether the | oaded optical disk 111 is a CD-R disk or not; an
erasi ng meateraf anoehasi pgocessidedwitiat e, tion dpftd chdsidd s&f dolte szasimg of
the first and second junper switches 32 and 33; an ejection neans for 7

DEC 1006 appratti:emai ¢al byeepetig ngatdeertissiingll] rafrttdre rdatwhesr &ieng; a di sk
recording informati on acquisition nmeans for acquiring information relating

to a dat anteeFadedbakeds Otodbeab@cui &Lorded hakeacehpliter CBnRsdesitilil,
and a determ nation nmeans for determ ning whether data are recorded on the

CD-R di skellltOknBObndOprt gt dasiSsig Bhard sktiesor ding datar apasmg
obt ai ned by the disk recording infornmation acquisition neans. Figure 3(a)

shows a %E at-,¥Lew of the optical disk erasing apparatus 22 (drive), and
figure 3 ? shows a rear view of the drive. In these figures, 31 denotes

an injec&#ag gyﬁé99,3§2 denotes a first junper switch, 33 denotes a second
j unper s tcﬁ,

Hereinafter, an optical disk data erasing apparatus
according to a third embodiment will be described.

This third embodiment corresponds to Claims 7, 8, 9, 10, 11,
12, 19, 20, 21, 22, 23, and 24.

Figure 1 is a block diagram illustrating the construction of
an-opﬁical disk data erasing apparatus. Since figure 1 has
already been described with respect to the first embodiment,
repeated:description is not necéssary.

The optical disk data erasing apparatus 22 according to the
third embodiment is provided with a first jumper switch setting
means for setting ON/OFF of a first jumper switch 32; a second
jumper switch setting means for setting ON/OFF of a second jumper
switch 33; a seﬁting distinguishing means for distinguishing-
whether the first jumper switch 32 and the second jumper switch
33 are ON or OFF; a judgement means for judging whether the
loaded optical disk 111 is a CD-R disk or not;.an erasing means

‘for erasing recorded data, on the basis of the setting of the

first and second jumper switches 32 and 33; an ejection means for



34 denotes an LED, and 35 denotes an interface connector. The first I G&Se2006
swtch 32 indicates that the erasing operation is to be executed when it
is ON, and the second junper switch 33 indicates that the entire disk
surface is to be erased when it is ON &#l that the data-recorded area in
the final session is to be erased when it is OFF. The optical disk data
erasi ng apparatus 22 according to this enbodi nent autonmatically ejects the
di sk 111 and turns the LED 34 on when the first junper switch 32 is OFF,

or when it is recognized that the data erasing has not normal |y ended, or
when it hstoeteicalisd diedtingleher dinkt 1bh akems daka elasingie angisk
recorded on the CD-R disk. Wiile in this third enbodi ment the LED 34 is
turned onrasoadimt Sl &yrmEars faeruiisdt tat i meprisafod staEnEiEginhgnforagtlion
carried out, 1 DEC 2006 53 the present invention is not restricted

thereto, pataeiherto nethads mayroedenpbayer.a Mair-arrdcomladi ageamef the
illustrating an exanple of a disk format. Since figure 4 has already. been

descri bedowik higspect; el theletierfti netbedingrnts fepeititeddeser phiedheirs
not necessary. In figure 4, when the second junper switch 33 is ON,

overwitipgrd S, QX eUHBAN cdN tA¥eEHERT dNgk {BIOSr @i bn Filvet hersis wifen the
second junper switch 33 is OFF, overwiting is executed on an overwiting

target arg Zy; shterx%d&fdtl% la&oeﬂatiaah Shisdd it derasd Y X thedradeagr di ng
to the third enbodlnent wl |l be described with réference to :

information acquisition means.

Figure 3(a) shows a front view of the optical disk erasing
apparatus 22 (drive), and figure 3(b) shows a rear view of the
drive. 1In these figures, 31 denotes an injection button, 32
denotes a first jumper switch, 33 denotes a second jumper switch,
34 denotes an LED, and 35 denotes an interface connectgr.

The first jumper switch 32 indicates that the erasing
operation is to be éxecuted when it is ON, and the second jumper
switch 33 indicafes that the entire disk surface is to be erased
when it is ON and that the data-recorded area in the final
session is to be erased when it is OFF..

The optical diék data erasing apparatus 22 according to this
embodiment automatically ejects the disk 111 and turns the LED 34
on when the first jumper switch 32 is OFF, or when it is
recognized that the data erasing has not normally ended, or when
it is determined by the determination means that data are not
recorded on the CD-R disk. |

While iﬁ this third embodiment the LED 34 is turned on as &

display means for indicating that data erasing is not carried out,



figure 7. Initially, in step $71, the optical disk data erasing appadE0ig00§
22 checks the setting states of the first and second junper sw tches 32

and 33 on the rear surface of the drive when the power is turned on. In
step 572, the injection button 31 is push&d down, whereby the CPU 101
operates the rotation control circuit 109 so as to spin up the notor 110
when the optical disk 111 is | oaded on the data erasing apparatus 22.

Then, the | oaded optical disk 111 is irradiated with a | aser beamto read
data recorded on the optical disk 111, and WOBBLE information is extracted
fromthe tipt imedserndi sknvekitimn tilse nBEMr@EBBLEL sd girize rpramc edsl whekr cuit 105.
Then, it is judged whether the optical disk 111 is a CD-R disk or not on

the basi sn@fhdde next neeteagbIOBBLE i nformation, followed by 7 DEC 2006 54
step 573. In step 573, when it is confirmed as the result of the check of

the junper swipghuset i g ENdsaepar®7il hihairdtiag anpexaspitchf 32 d5sION
(designation of erasing operation) and it is confirmed as the result of

the di sk g4idgamentsidtsSt@uTe? 4 hals bheeaayi Baén @ skriddd ivelth @RsReditsk,
the process goes to step 4. O herwise, the process goes to step S7B. In

step 5744 %ed!ﬁl‘rsrte%@daﬁehmtowgéae@d ofed i SR disskot hkcessabyai ned.
The di sk recording information is obtained by the disk recording
information acgyi ithpe FEapserSciOldQWha FhRbekSswalch 33 is ON,
overwriting is executed on an overwriting target area 1. Further,
when the second jumper switch 33 is OFF, overwriting is executed
on an overwriting target area 2.

Hereinafter, an optical disk data erasing method according
to the third embodiment will be described with reference to
figuré 7.

Initially, in step S71, the optical disk data erasing
apparatus 22 checks the setting statgs‘of the first and second
jumper switches 32 and 33 on the rear surface of the drive when
the power is turned on.

In step $72, the injection button 31 is pushed down, whereby
the CPU 101 operates the rotation control circﬁit 109 so as to

.spin,up the motor 110 when the optical disk ill is loaded on the
data erasing apparatus 22. Then, the loaded optical disk lli is
irradiated with a laéer beam to read data recorded on the optical
disk 111, and WOBBLE information is extracted from the optical
disk 111 by the EFM WOBBLE signal processing circuit 105. Then,
it_is judged whether the optical disk 111 is a CD-R disk or not

on the basis of the extracted WOBBLE information, followed by



outline of the disk recording state is grasped on the basis of the? DEC 2006
i nformati on about the start tinme and end tine of an already- recorded track
and a reserved track, which information is recorded in the PVA 42 at the
inner circunference of the disk ill, asaell as the TOC i nformati on which
is recorded in the read-in area 43 of each session, and a break of pits
between the data- recorded area and the data-unrecorded area is actually
detected to recognize the details of the disk recording state, thereby
obtaining the disk recording information. Therefore, the data erasing

appar at uss@p csyB perform data erasing on only the data- recorded area

w t hout perform ng data erasing on the data- unrecorded area whi ch needs

not be erased, rwheegpysthe whdfe it eqUidoaditpeddatatReasesngltsof echeathedhn
step 575, it is checked whet her data have al ready been 7 DEC 1006 55

recorded on dhe RRidegakwdtek dddrDig ol stdhers datinatathealjuepdy shteoh
recorded on the disk 111, the process goes to step 576. O herw se, the

process S d OBl @RsP4Rat 1 Bn SEEPe RIS ity ehd he secendrjumpdr
switch 3%g$s cheé%%g.awﬁen ?he seconé“%gﬁ%er switch 33 is set in the ON

A e W HHOGRIRINOBE theSa ik 5717\&% i telith tskt%éaerst"ﬂzr ehsr kaeeoptithe

disk is subjected to data erasing e second junper switch 33 is in
area i n THEY I eoacrBoR, PG e AR, R Rl e P oot o et ond
S77 and §78, 1he gLaghpg A5eaqpesid i ed by
In step S74, the disk recording information of the CD-R disk
111 is obtained. |

The disk recording infqrmation is obtained by the disk
recording information acquisition means as follows. That is, an
outline of the disk recording state is grasped on‘the'basis of
the infbrmatién about the start time and end time of an already-
recorded track and a reserved track, which information is
recorded in thé PMA 42 at the inner circumference of the disk 111,
as well as the TOC information which is recorded in the read-in
area 43 of each session, and a break of'pits betwegn the data~
recorded area and the data-unrecorded area'ié actually detected
to recognizé the details of the'disk.recording state, thereby |
obtaining the disk recording information. Therefore, the data
. erasing épparatus-22 can perform data erasing on only the data-
recorded area without performing data erasing on the data-
unrecorded area which needs not be erased, whereby the time
required for data erasing is reduced.

In step S75, it is checked whether data have already peen



the erasing comand is conpared with the recording area obtained i BE@pZUUﬁ
574, and only the recording area corresponding to the specified erasing
area is overwitten by irradiating the area wth a | aser beam having a
recordi ng power equal to or higher thanS5%hat at recording, thereby erasing
the recorded data. In step 579, it is checked whether the data erasing
executed in steps S77 and S78 has normally ended or not. Wen the data
erasing has normally ended, the data-erased disk 111 is automatically
ejected in step S7TA. Wen the disk loaded in step S75 is other than the

al ready- recorded @D Raigkicalwdéskt héldatranet asigeprdves qdves already
abnormally ended in steps S77 and 78, the disk is automatically ejected in
step S7A baad tdeotdi Ih ithet wriskd1am,t bhaopirdgedheyoasdo shap SHé.dat a
erasing ends in failure. 7 DEC 2006 56 Wien the optical disk data erasing

appar at usoRe @i soONnEss ettode@sagoadt eochasges7pi he ef fectiveness of the
data erasing apparatus 22 relating to automation of erasing work and

cost-down is emhamepds7bn the optiia] off Shedabaocatnasimgeappatedtlus33d is
according to the third enbodinment, after OV OFF of the first and second

junper  swidohas, 3%Rnd (3 Vekonal jandethewl oadets ol isl i Shei SN vdged,as.
a wite-once optical disk, overwiting of the optical disk 111 is executed

by iiradigld N4 ORidesakodbskpWbth, auhasern haamdmvired sar Fhecobdi tige power
equal to or higher than that at recording, according to the setting of the
first andysgcaond diupiRee8MbCh88a3érasing. When the second jumper switch
33 is in the OFF state, the process goes to step 578, wherein the
data-recorded area in the final session is subjected to data
erasing.
In both of steps S77 and S78, the erasing area specified by
the e%asing command is compared with the recording area obtained
iﬁ step 874, and only the recording area corresponding to the
specified erasing area is overwritten by irradiating the area
with a laser beam having a recording power egual to or higher
than that at recording, thereby erasing the recorded data. In
step S§79, it is cﬁecked whether the data erasing executed in
steps S77 and S78 has normally ended or not. When the_data
erasiﬁg has normally ended, the data-erased disk 111 is
automatically ejected in step S7A.
When the disk loaded in ‘step $75 is other than the already-—
recorded CD-R disk or when the data erasing process has
~ abnormally ended in steps Sﬁ? and 78, the disk is automatically

‘ejected in step S7A, and the LED 34 is turned on to notify the

user that the data erasing ends in failure.



and 33, thereby erasing the recorded data. After the data erasing, 7_t ﬂgﬁ 2006
optical disk 111 is automatically ejected. Therefore, erasing of data on
the optical disk can be executed by the optical disk data erasing

apparatus 22 alone, according to the external operation, wthout using the
host conputer 21, and the erasing proce can be automated. As the result,
an optical disk data erasing apparatus ich is able to conpletely erase

recorded data eaS|Iy at |.ow cost, ,whereby | eakage of se i nf ormat i n
is prevented WMBSE™ Haefprtical Cg‘isi(kd%acﬁr@@épge%lpgﬂﬁﬁfﬂérfév%l‘?eﬁgflﬁ’eeq &4t

optical disk 11 is not a CD-R disk, or when the first junper swtch 32 |s
OFF and t he snasiubg clopegat vheieffactiveaessoof therdate edatsangr&ep@gaér«l& he
optical disk 111 has not normally ended, the |oaded optical disk 111 is 7

DEC 2006 o5/ ?é'té%@ﬁ% QR |¥u@bﬁféﬁ6nart§ift&%éa5% 3%ork tandecdcost-dowenefoy e,
t he user can knowt at the data erasing of the optical disk ends in
failure, the user is prevented fromerroneously recognizing that
the data 8 é%as normal |y ended, and from discarding the optical di sk

on which the recorded data _to_ be erased i.s not erased. APPLI T
| NDUSTRY Over wint tiag oBtical: ditk data erasing spnayatusanislias 3&¥

disk with a |aser beamto erase data recorded on the optical disk.
Ther ef or ethimhpimbediaenty aditay ON £OEE o theafirspeandi segpasl daymper
perfornmed at | ow cost with high reliability. 7 DEC 1006 -
switches 32 and 33 are set and the loaded optical disk is judged as
a write-once optical disk, overwriting of the optical disk 111 is
executed by iiradiating the op;ticel disk with a laser beam having a
recording power equal to or higher than that at recording,
according to the setting of the first and second jumper switches 32
and 33, thereby erasing the recorded data. After the data erasing,
the optical disk 111 is automatically ejeci:ed. Therefore, erasing of
data on the op--ticel disk can be executed by the optical disk data
erasing apparatus 22 alone, according to the external operation,
without using the host computer 21, and the erasing process can
be automated. As the result, an optical disk data erasiﬁg
- apparatus which is able to completely erase reeorded data easily,
at low cost, whereby leakage of secret information is prevented
- when the op-tic,al disk is discarded.
Further, when the loaded optical disk 11 is not a CD-R disk,
or when the first jumper switch 32 is OFF and the erasing

operation is not set, or when the data erasing of the optical disk

111 has not normally ended, the loaded optical disk 111 is



58 CLAIMS 1. An optical disk data erasing apparatus which is an opﬂiBEC 2006
di sk recording apparatus for witing or reading data in/froma recordable
optical disk by irradiating the optical disk with a | aser beam said
optical disk recording apparatus being Tonnected to a host conputer
through an interface bus, said optical disk data erasing apparatus
conprising: a judgenent neans for judging as to whether a | oaded optical
disk is a wite-once optical disk or not; an instruction recognition nmeans
for recognizing an instruction fromthe host conputer; a disk recording

i nf or mat | sut acaici i jredesl fod 4bgulLED nf diskumest dihg  ThEsde&eicon
relating to a data-recorded area or a data-unrecorded area of the

Wit e- oncehoptsenlcati dnovasddtonhe datk extoird mf ithfeoopdticed dé§si snRFon
instruction issued by the host conputer; a determ nation means for '

det er mi ning fdietdey, oherebydaha aserr gsoprentom themweneieeyé lypt i cal

di sk based on the disk recording information obtained by said disk

recor di ngrédd@iimticonhacqhsi thea srassng armb awreradsiyngnueahs ahdr fogmcut i ng
a data erasing process on the basis of an erasure instruction recognized
by said ididddtedinen theCeghli bhONdIERNSH WRILivhes alettoardasi kig te&nsbe
overwites the optical disk which is judged as a wite-once optical disk
by the judgament SedRSerB¥ehlifradiating the optical disk with a [aser beam
havi ng the sane recordi ng power as that at recording, thereby erasing data
recorded on the optical disk. 7 DEC 2006 59 2. An optical disk data
erasi ng apparatus which is an optical disk recording

APPLICABILITY IN INDUSTRY

Overwriting is carried out by irradiating a recordable
optical disk with a laser beam to erase data recorded on the
opticai.disk. Therefore, complete data erasing or erasing of a

specific area can be performed at low cost with high reliability.



apparatus for witing or reading data in/froma recordable opti cal ?iBECbﬂmﬁ
irradiating the optical disk with a | aser beam said optical disk recording
apparatus bei ng connected to a host conputer through an interface bus,

said optical disk data erasing apparatus conprising: a judgenent neans for
maki ng a judgenent as to whether a |oaded optical disk is a wite-once
optical disk or not; an instruction rec®nition means for recognizing an
instruction fromthe host conputer; a disk recording information

acqui sition neans for acquiring disk recording information relating to a
data-recorded area or a data-unrecoraqddaimsea of the wite-once optical

di sk based on a disk recording information acquisition instruction issued
by the host conputer; a determ nation neans for determ ning whether or not

data are regcordeg ofial H%k?’ﬁét%ee'r%ﬁyﬁg gpg&iﬁlﬁﬁwﬂlcﬁlﬁs ﬁgﬁiﬁlﬁ] didREretbiting

recordi ng information obtaine recor ormati on
acqui si ti oreppeeaigs fandvritingeoasiaagingedata fifrorx ec necardabled apticabr disk gy

process on; IS0 rasure instruction recognized.by said.

et ot ol iR o chpin (E5€ T o Ber BonPhfaid TRIGHE ot BPpRing ¢ e
optical di sibpahited Heing utgedcerd t@ avhdse-cungsuten itheighdafkinktddee busdgenent
means, by iryadiat]j n%ft he optical disk wth a |aser beam having a :
recordi ng ﬁ@\ﬂe@pt'ﬁﬁtﬂ'{ dale-e apingaPRArgteT BIMAPRHYNY: t her eby erasi ng dat a

recorded on theggpdddiméntdinglns foraligihgo tPin Riide L lisHad
erasi ng appar at ug ags_de?_i nednlS no@gapmgl or&gv, éﬁ?ﬁﬁwr ggér%@?ggﬁg %ner ein
sai d er asi Wtereaessopticaé diskdutr@tir ecorded in the data-recorded area.

an instruction recognition means for recognizing an instruction from the
host computer;

a disk recording information acquisition means for acquiring disk recording
information relating to a data-recorded area or a data-unrecorded area of the
write-once optical disk based on a disk recording information acquisition
instruction issued by the host computer;

~ a determination means for determining whether or not data are recorded
on the write-once optical disk based on the disk recording information obtained
by said disk recording information acquisition means; and

an erasing means for executing a data erasing process on the basis of an
erasure instruction recognized by said instruction recognition means;

wherein said erasing means overwrites the optical disk which is judged as
a write-once optical disk by the judgement means, by irradiating the optical disk
with a laser beam having the same recording power as that at recording, thereby

~ erasing data recorded on the optical disk.



4. An optical disk data erasing apparatus as defined in Claim1 or ﬁ’QEC 2006
further conprising: wherein, when data are recorded on the wite-orc

optical disk, said erasing neans executes the recorded-data erasing
process; and when no data are recorded on the optical disk, said

determ nation means returns an error signal to the host conputer to notify
the user that the data erasing processdPs not to be executed. 5. An

optical disk data erasing apparatus as defined in daim1l or 2, further
conprising: a notification neans for notifying the user of the disk

recordi ng idf or et optical Whisic Bataserafingi appdratis iWhictlisSén beied Hislorddaf@ingat i on
acqui sition neans, }hrou h the host conputer; and an erasing area

det ect i on rﬁ%ﬂ’i’éatf’ﬁr X WHERG 1y, reqciing fata risffianta gecordable opfiedi tisksby dat a
erasi ng ar aRadiating SWRd opfiedl kiR wﬁﬁratfa&e#qiaamesssasbgﬁwgﬁgg;retcglfqi@@e

basis of the disk recording information, an aréa correspondi
speci fied @RPrarapasheiggacenasted ie dakost obmphter i thedugic tano intenides dius, sai d

erasi ng ne . .recorded in the. erasing area which is

det ect ed b%ﬁéﬁ@gg;*gﬁgg@%ﬁ@&qr@ SFEARISE: An optical disk data
erasi ng appar at as juaigetint madand) fammakingCaajudigerhehp 88, to Wheth®r a ea8&d Si Ng:
7 DEC 2006 Tt nﬁ means Wi th which the user sets, through the host

1 .a.se ith
conput er, %?’ﬁjé"i‘?k W ﬁ%@%‘cﬂb@skgrﬂ% be occupied or not during
execution of thendabRuctBhafekBeniRbR (hems R TeBodih tn IRHISIGD froflPhd O 1 NG

the data erasing state on the“basis o itoring 1nstruction
which is pBPslodinerRWtesi i ssued from the host conputer,

a disk recording information acquisition means for acquiring disk recording
information relating to a data-recorded area or a data-unrecorded area of the
write-once optical disk based on a disk recording information acquisition
instruction issued by the host computer;

a determination means for determining whether or not data are recorded
on the write-once optical disk based on the disk recording information obtained
by said disk recording information acquisition means; and

an erasing means for executing a data erasing process on the basis of an
erasure instruction recognized by said instruction recognition means;

wherein said erasing means overwrites the optical disk w.hich is judged as
a write-once optical disk by the judgement means, by irradiating the optical disk
with a laser beam having' a recording power higher than that at recording,
thereby erasing data recorded on the optical disk.



when it is set that the interface bus is not to be occupied; wher ei r‘?sDEEUdZ[]gﬁ
host corrputer is able to execute another process during execution of the
data erasing process, when it is set that the interface bus is not to be
occupied. 7. An optical disk data erasing apparatus which is an opti cal

di sk recording apparatus for witing or reading data in/froma recordable
optical disk by irradiating the opticabldisk with a |aser beam said

optical disk data erasing apparatus conprising: a first junper swtch
setting neans for setting ONOFF of a first junper switch; a setting

i dentificat3.on nRapsptidaddiskdens ietading appsratifd hé BRI nNClafrh'"Sbr R UiTREEr
switch; a judgenrent nmeans for making a judgenent as to whether a | oaded

opt i cal di SPMRISINGir it e- once optical disk or not; an erasing nmeans for

overwriting the Wwdrbig- Qé?&%gé’éiﬁ Gbartl é}éé,% ddih 3 HbA % tﬁé‘ ARG d&" sk

with a | aser beam havin ne recording power as that a recordi ng,
accordi ng taea.he settlng of the first junper switch, thereby erasing data
recorded on the optical disk; and an ejection neans for automatically

ej ecting the optical disk after the data erasi ng process; wherein, when
the first junper smﬁtch is turned ON, said erasing neans starts the data
erasing operatign; and DEC 2006, 62 when the first junper switch is OFF
or when thé | udé\@r%tcahé'ahgafme@?@mg apparatuscay defined ippfelatall e 2Kfurtbenot a
wri t e-oncegphrisil: di sk, said ejection nmeans automatically ejects the

optical disk, and-a dlsplay means di spl ays that the data
wherein, when data are recorded on the write-once optical disk, said

erasing means executes the recorded-data erasing process; and
when no data are recorded on the optical disk, said determination means
returns an error signal to the host computer to nofify the user that the data

erasing process is not to be executed.

5. An optical disk data erasing apparatus as defined in Claim 1 or 2, further
comprising:

a notification means for notifying the user of the disk recording information
which is obtained by the disk recording information acquisition means, through
the host computer; and

an erasing area detection means for detecting, when an instruction which
specifies a data erasing area is issued from the user through the host computer
on the basis of the disk recording information, an.area corresponding to the

'specified data erasing area on the basis of the instruction;
| wherein said erasing means erases the data recorded in the erasing area

which is detected by the erasing area detection means.

| 6. An optical disk data erasing apparatus as defined in any of Claims 1 to 5,
further compnsung '



erasing process is not to be executed on the optical disk. 8. An ostE[é\IQ[]ﬂﬁ
di sk data erasing apparatus which is an optical disk recording apparatus
for witing or reading data in/froma recordable optical disk by
irradiating the optical disk with a | aser beam said optical disk data
erasing apparatus conprising: a first junper switch setting neans for
setting OV OFF of a first junper switch; a setting identification neans
for identifying the setting of the firét junper swtch; a judgenent neans
for making a judgenment as to whether a | oaded optical disk is a wite-once
optical disk or not; an erasing neans for overwiting the wite-once

optical disk by hét"nﬁg b with B theisdh Sdis bl it B EBILIRY, 19

recordi ng power recor setting of
the first wmetb@rtfmvmtea:ﬁapetumnehg her eciuped henotdalrmgr@mutlml obithd Het=opt i cal
di sk; and an.. ectlon ns for automatically ejecting the optical disk
after t he e(’jg?' Pé‘?"fé?n%{“ﬁr ocess; wherein, when the first junper switch is

turned ON, sai & RoLAROMGICERSMST MOhRGHITY fHéedﬂat@aﬁﬁg%wg APHAbANE of gnd When
the first nper swtch is OFF or when the genent means tud ges that the

| oaded opﬁt%iﬁlm@F“EQ('"%“ﬁBfCﬁQ“vW'?'G'éJ%ﬁ@@dﬁﬂdﬁ/d&f’ruﬂﬂlfsqm tsaihgsepe®plieh neans

crasing © pioh Flsiet o 8 hctacs il ¥ naPlore BEARRG ' P! BL% 2006 63 9. An
optical disk datwrenassihdioappamautes iasatdefto rm«écute @hather praoes8, ddringt her
Compri S Ny ecution of the data erasing process, when it is set that the interface bus is not

to be occupied.

7. An optical disk data erasing apparatus which is an optical disk recording
apparatus for writing or reading data inffrom a recordable optical disk by
irradiating the optical disk with a laser beam, said optical disk data erasing
apparatus comprising:

a first jumper switch setting means for setting ON/OFF of a first jumper
switch; |

a setting identification means for identifying the setting of the first jumper
switch;

a judgement means for making a judgement as to whether a loaded
optical disk is a write-once optical disk or not;

an erasing means for overwriting the write-once optical disk by irradiating
the optical disk with a laser beam having the same recording power as that at

_ recdrding, according to the setting of the first jumper switch, thereby erasing data

recorded on the optical disk; and

an ejection means for-auton‘iaticalty ejecting the optical disk after the data
erasing process;

wherein, when the first jumper switch is turned ON, said erasing means

starts the data erasing operation; and



a checking means for checking whether the data erasing process has ! DEC 2008
normal |y ended or not; wherein, when the data erasing process for the
write-once optical disk has not normally ended, said ejection neans
automatically ejects the optical disk, and said display neans displays

that the data erasing process is not to be executed on the optical disk.

10. An optical disk data erasing apparafds as defined in daim9, further
conprising: a second junper switch setting neans for setting OV OFF of a
second junper switch; wherein said setting identification neans identifies
the setting of tiken thecinstijumppewitehis OFF séier the jadgétasht hikaes judakst he

second junpgr, W tch is \ I d erasing neans_executes the data erasing
process ove&'a{ ﬁ'te 't@ﬁgfe? é’pggl?Ifcﬁ%%'%'f'Ott%&’r igreneapptical siisk, sald ejgelipn mepss

dent | 71 ed ahaialibalygealdnb GRRES! didk, 4 4 Yishldy mBas dRpRYSMAat B

executes the data erasing process on a fina I on. 1.” An optica
dat a er asi nefafifPar RIAESsss tef invdd fon dey ekeQitedinsoi t thelO,optitalr t fdisk.
conprising: a disk recording information acquisition nmeans for acquiring
information relating to a data-recorded area or a data-unrecorded area of
the wite-once optical disk; wherein said erasing neans erases recorded

data from té’ue d%tg]a- rte%grd d, area., 7 DEC 7006 .64 12. An optical disk data
erasi ng appar at 48" ¥ diskdpta presing apparatus, whighy is an optical disk recording

apparatus for writing or reading data inffrom a recordable optical disk by
irradiating the optical disk with a laser beam, said optical disk data erasing-
apparatus comprising: |
a first jumper switch setting means for setting ON/OFF of a first jumper
switch;
a setting identification means for identifying the setting of the first jumper
switch;
a judgement means for making a judgement as to whether a loaded
optical disk is a write-once optical disk or not:
an erasing means for overwriting the write-once optical disk by irradiating
the optical disk with a laser beam having a recording power higher than that at
recording, according to the setting of the first jumper switch, thereby erasing the
data recorded on the optical disk; and
an ejection means for automatically ejecting the optical disk after the data
erasing process;
wherejn, when the first jumper switch is turned ON, said erasing means
starts _the data erasing operation; and
when the first jumper switch is OFF or when the judgement means judges
~ that the loaded optical disk is not a write-once optical disk, said ejection means
automatically ejects the disk, and display means displays that the data erasing

process is not to be executed on the disk,



conprising: a determnation nmeans for determ ning whether data are rEcQEGIeﬂﬂﬂB
on the wite-once optical disk or not, on the basis of the disk recording
information obtained by the disk recording information acquisition neans;
wherein, when data are recorded on the wite-once optical disk, said

erasi ng neans executes the recorded-data erasing process; and when no data
are recorded on the wite-once optical @8sk, said ejection neans
automatically ejects the optical disk, and the display neans displays that
the data erasing process is not to be executed on the optical disk. 13. An

optical disk datAn ephcsl risknabith efasiogRbpaiads ad defifee FeClaimt2pr 8f furhler Ng a
judgenment as to whether a |oaded optical disk is a wite-once optical disk
or not; an Y9R™Ei on recognition step of recognizing an instruction from

a host _comput ety oRefliitd mEAR! i KhocRha" WREIHEN (RS B | drhgiy IdASL4Chion St ep
of issuing a disk recording informatidon acquisition instruction fromthe
host conputig'mally énded peaet; di ng i nf ormati on acquisition step of acquiring

information relgt] - r d areg or a data-unrecarded area of
the wite-once V@ﬁ@@aﬁ%ﬁé@%&&%&%hgﬁ% &Sgﬁr ﬁ"?c%'?t Tor?é’eioﬁgfﬁéﬁrfg% B%S
acqui si ti omot metmally iended Assidt gjettionatricans sdutomalicalt geosnthegoptieat disk, dat a
are recorded ,on .th Write-once ? tlﬁ"a| di sk or not based on the disk
recor di ng iWo??fﬁtqﬁﬁﬂaﬁﬁpﬁ?%d" yssHay the fiata; eragingsprogessiti net dacke

erasing st eRe@lte@VRIHE iohlifdl didke optical disk which is judged as a
wite-once optical disk in the judgenent step, by irradiating the opti cal
disk with a |aser beam having the sane recordi ng power as that at
recording, on the basis of an erasure instruction recognized by said
instruction recognition step, thereby erasing data recorded on the optical

di sk. 10.  An optical disk data erasing apparatus as defined in Claim 9, further

comprising:

a second jumper switch setting means for setting ON/OFF of a second
jumper switch;

wherein said setting identification means identifies the setting of the
second jumper switch;

when it is identified that the second jumper switch is ON, said erasing
means executes the data erasing process over the entire surface of the optical
disk; and

when it is identified that the second jumper switch is OFF, said erasing

means executes the data erasing process on a final session.

11.  An optical disk data erasing apparatus as defined in any of Claims 7 to 10,
further comprising: '

a disk recording information acquisition means for acquiring information
relating to a data-recorded area or a data-unrecorded area of the write-once
optical disk;

wherein said erasing means erases recorded data from the data-recorded

area.
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judgenent step of nmaeking a judgenent as to whether a | oaded optical disk

is a wite-once optical disk or not; an instruction recognition step of
recogni zing an instruction froma host conputer; a disk recording

I nformation acquisition instruction step of issuing a disk recording

i nformation acquisition instruction frofiftthe host conputer; a disk

recording informati on acquisition step of acquiring information relating

to a data-recorded area or a data-unrecorded area of the wite-once

optical di sio baygl opficdindisitlidata eREMd iappaldlli® HFBdéffizdamaCidit 1 P Nfurther
instruction; a determ nation step of determ ning whether data are recorded

on the w iGCEIIFEG-optical di sk or not based on the disk recording

i nformati on obt g :Sal | §Ldd : : ' f
overwiting t headog [ E@%ag@gb{é\ﬂ?‘%gw ?%fejr@%@%ﬁ@gtf%?%ﬁa?{gfé %?gg&oogéﬁ@% di sk
i n the judgeiterdncst epticabyliskr omdoatomdhé haspof dlad dikks kecarding dnfoamation beam
havi ng a recor.di ng %)wgr hi(g)h%r tf}an t hat at .r.&cordi ng, on the basis of an
erasure i n&PIRIREH BY e dish fePading JTetnatign aequiRiieh MRl ogni ti on st ep,
thereby erasi ngviiéaéin, WAl 8@ a2 résoraed i sinlthdlivike-oAcORSptiRAD@IskoGald. An
optical disk data erasing nethod as defined in Claim13 or 14, further

conpri si ng:eraHeg Meangaxacyies fiaregorded-delapipeing EegERYM ea are erased in
the erasing stgmenlfy dAfh QRS F&cotadl Bk Bl RrRISe"Gotital BRY, 38idigfbfig 1 N

Claim 13 or 14, further
means automatically ejects the optical disk, and the display means displays that

the data erasing process is not to be executed on the optical disk.

13.  An optical disk data erasing method comprising:
a judgement step of making a judgement as to whether a loaded optical
disk is a write-once optical disk or not;
an instruction recognition step of recognizing an instruction from a host
computer;
a disk recording information acquisition instruction step of issuing a disk
recording information acquisition instruction from the host computer;
a disk recording information acquisition step of acquiring information
relating fo a data-recorded area or a data-unrecorded area of the write-once
- optical disk based on the disk recording information acquisition instruction;
a determination step of determining whether data are recorded on the
“write-once optical disk or not based on the disk recording information obtained by
said acquisition step; and
a data erasing step of overwriting the optical disk which is judged as a
write-once optical disk in the judgement step, by irradiating the optical disk with a
laser beam having the same recording power as that at recording, on the basis of
an erasure insiruction recognized by said instruction recognition step, thereby

| erasing data recorded on the optical disk,



conprising: wherein, when data are recorded on the wite-once opticl DECsX06
the recorded data are erased in the erasing step; and when no data are
recorded on the optical disk, an error signal is returned to the host
conputer in the determ nation step to notify the user that the data

erasing process is not to be executed on the optical disk. 17. An optical

di sk data erasing nethod as defined in &€aim13 or 14, further conprising:
a notification step of notifying the user of the disk recording information
which is obtained in the disk recording information acquisition step,

t hrough t herq, hosAn RVERK dafer@siel RSthal8dngiigt | cation instruction step
in which the user iﬁslsues an&1 instrgcti&on fopfpgpe Ifying a data erasing

area, on the badl Bdgementsigpsi makiogdi jugigemend asdo ivhethema doaged optidabst
conput er; .AS1 i,on step of detecting, fromthe
o Rk GRS G 8% RERGT 0\ ° of g

data-recorded area o sk recording information acquisition
step, an area @orinepctivti rgoyaitibh step of iréermiAn@ anngstudnofroinhe Huasi s of
the instruction; wherein data recorded in the erasing area, which is

det ected byfolM¥te%er asing area detection step, are erased in the erasing

step. 7 DEC 2006 diSK rdbrdifg ifihafbn Hegtisidhansthition SteF P askulsy dedisioed in
any of Clains 13 to 17, further conprising: a setting step in which the
user sets, re¢argingrinforreationsecatsition ewsiruolinsn thehostaompues bus is to be
o o, 0L U BN e B BT ol O 19
relating to a data-recorded area or a data-unrecorded area of the write-once
optical disk based on the disk recording information acquisition instruction;
a determination step of determining whether data are recorded on the
write-once optical disk or not based on the disk recording information obtained by
said acquisition step; and
an erasing step of overwriting the optical disk which is judged as a write-
once optical disk in the judgement step, by irradiating the optical disk with a laser
beam having a recording power higher than that at recording, on the basis of an
erasure instruction recognized by said instruction recognition step, thereby

erasing data recorded on the optical disk.



moni toring instruction fromthe host conputer, when it is set that theDEC 2006
interface bus is not to be occupied; and a nonitoring step of nonitoring
the data erasing state on the basis of the erasing state nonitoring
instruction. 19. An optical disk data erasing nmethod conprising: a first
junper switch setting step of setting OV OFF of a first junper swtch; a
setting identification step of identifyBfig the setting of the first junper
switch; a judgenent step of making a judgenent as to whether a | oaded

optical disk is a wite-once optical disk or not; an erasing step of

overw i tingis.he AW bpfical AR duth iefding hidthdlY ab deRFb@id BhikE3 oPRY fidhefi SK

with a | aser beam having the sane recording power as that at recording,
accordi ng t®@MHeIREtLting of the first junper switch, thereby erasing data

recorded on the pRrkfidlers | QUmalfh A8 BRERLORPLER §E SUATRBEIg |

ejecting the dis erasing process,
junper switstép.is ON, the erasing step starts the data erasing operation;
and when the first junper switch is OFF or when it is judged in the
judgenent step that the | oaded optical disk is not a wite-once optical
di sk, the optical disk is automatically ejected in the ejection step, and
it is displayed, in a display step, T DEC 2006 68 that the data erasing
process is 1Bot A9 %'Cék@égldé grasineemethadcas defired in SlimAS ep i 4.clarther sk
data erasi @%@.@ﬁg d conprising: a first junper switch setting step of
setting OV of "a first junper
wherein, when data are recorded on the write-once optical disk, the
recorded data are erased in the erasing step; and
when no data are recorded on the optical disk, an error signal is returned
to the host computer in the determination step to notify the user that the data

erasing process is not to be executed on the optical disk.

17.  An optical disk data erasing method as defined in Ciaim 13 or 14, further
comprising:

a notification step of notifying the user of the disk recording information
which is obtained in the disk recording information acquisition step, through the
host computer;

an erasing area specification instruction step in which the user issues an
instruction for specifying a data erasing area, on the basis of the disk recording
information, through the host computer; and

an erasing area detection step of detécting, from the data-recorded area
obtained in the disk recording information acquisition step, an area
corresponding to the specified erasing area on the basis of the instruction;

wherein data recorded in the erasing area, which is detected by the

erasing area detection step, are erased in the erasing step.



switch; a setting identification step of identifying the setting of I H&C 2006
first junper switch; a judgenent step of making a judgenent as to whet her

a |l oaded optical disk is a wite-once optical disk or not; an erasing step
of overwiting the wite-once optical disk by irradiating the optical disk
with a | aser beam having a recordi ng power higher than that at recording,
according to the setting of the first junper switch, thereby erasing data
recorded on the optical disk; and an eféction step of automatically

ejecting the optical disk after the data erasing process; wherein, when

the first junper switch is ON, said erasing step starts the erasing

oper at i on;1gand Ath&Ridalgisk idatd efdSiREMetMd £dd oMtg8inid 13 % h#dged in
the judgenent step that the | oagﬁ gpt [ cé;ﬁ]d%ﬁnseg:lﬁgﬂgot agiwrél te-once
opti cal difgmthenaesmijsingsal disk is automatically ejected in the ejection

orobese s not B SH D BB il RN oBBugh (R hoS iR RN, o1
dat a er asiangint@fdvedowsisdef baedcupied ari ot ldirdg eX@cufisH bhéie deRNBrdskigng: a

checki ng step of checking whether the data erasing process has ended
normal |y 6V°§%§: wherein, when the data erasing process for the wite-once

optical disk hasmdibrigd ARSnRAORBS ey of HerBRichfplisdiRk d -ﬁgsété al l'y
ejected in the ejecti oﬁgst ep, 7 DEC?\{SZ(S)O HGQFCEm I?éfulrlﬁj; d&fseﬁgéy d, }fl\en t he
di spl ay stegnitoripgtinstructioatforartheinngt gompotss, whemdt ist sstidbat theeintaréateon t he
optical dig§Ks not to be occupied: and

a monitoring step of monitoring the data erasing state on the basis of the

erasing state monitoring instruction.

19.  An optical disk data erasing method comprising:
a first jumper switch setting step of setting ON/OFF of a first jumper
switch;
a setting identification step of identifying the setting of the first jumper
switch;
a judgement step of making a judgement as to whether a loaded optical
disk is a write-once optical disk or not;
an erasing step _of_ overwriting the write-once optical disk by irradiating the
optical disk with a laser beam having the same recording power as that at
recording, according to the setting of the first jumper switch, thereby erasing data
| recorded on the optical disk; and
_ an ejection step of automatically ejecting the disk after the data erasing
process;
wherein, when the first jumper switch is ON, the erasing step starts the
data erasing operation; and
| when the first jumper switch is OFF or when it is judged in the judgement
step that the loaded optical disk is not a write-once optical disk, the optical disk is

automatically ejected in the ejection step, and it is displayed, in a display step,



22. An optical disk data erasing nethod as defined in Caim 21, furt?ieBEC 2005
conprising: a second junper switch setting step of setti ng O\I/G:

second junper switch; wherein the setting of the second junper svvltch i's
identified in the setti ng identification step; when it is identified that
the second junper switch is ON, the data erasing process is executed over
the entire surface of the optical disk 6, the erasing step; and when it is
identified that the second junper switch is OFF, the data erasing process
is executed on a final session in the erasing step. 23. An optical disk

data erasi nghatethBoda@s efind ¢foddssary nf 161 Bd 'Brelfidd® ofZthe fopiibACHisk.

conprising: a disk recording information acquisition step of "acquiring
information relating to a data-recorded area or a data-unrecorded area of
the wite-once optical disk; wherein data recorded in the data-recorded
area are erased in the erasing step. 24. An optical disk data erasing

met hod as @& i nda dptical disindaaa, erﬁﬂnglnwhod:wmphahgg 7 DEC 1006 70 a

determ nation ste f. determ I n V\/net rded on the
write-once opti&a rSﬁl“é’Ep%rr SWB "191@ etB’aQ §e ﬁglrféﬁgk"fr actystilvgper

i nformati oswiteht ai ned in the d| sk recording i nformat I on acqui sition step;
wher ei n, when data are recorded on the write-once optical disk, the
recorded data aPeSediingidentification stepsehiglestitying thedsetting of the first jumper

switch;
a judgement step of making a judgement as to whether a loaded optical
disk is a write-once optical disk or not;
an erasing step of overwriting the write-once optical disk by irradiating the
optical disk with a laser beam having a recording power higher than that at
recording, according to the setting of the first jumper switch, thereby erasing data
recorded on the optical disk; and
an ejection step of automatically ejecting the optical disk after the data
erasing process;
wherein, when the first jumper switch is ON, said erasing step starts the
erasing operation; and
when the first jumper switch is OFF or when it is judged in the judgement
- step that the loaded optical disk is not a write-once optical disk, the optical disk is
automatically ejected in the ejection step, and it is displayed, in a display step,
~that the data erasing process is not to be executed on the optical disk.

21.  An optical disk data erasing method as defined in Claim 19 or 20, further
comprising:
a checking step of checking whether the data erasing process has ended
normally or not;
wherein, when the data erasing process for the write-once optical disk has
not ended normally, the optical disk is automatically ejected in the ejection step,



when no data are recorded on the wite-once optical disk, the opticall BEEk2006
is automatically ejected in the ejection step, and it is displayed, in the
di splay step, that the data erasing process is not to be executed on the

optical di sk.
69

and it is displayed, in the display step, that the data erasing process is not to be

executed on the optical disk.

22.  An opfical disk data erasing method as defined in Claim 21, further

comprising:
a second jumper switch setﬁng step of setting ON/OFF of a second

jumper switch;
wherein the setting of the second jumper switch is identified in the setting

identification step;
when it is identified that the second jumper switch is ON, the data erasing

process is executed over the entire surface of the optical disk in the erasing step;

and
when it is identified that the second jumper switch is OFF, the data erasing

-process is executed on a final session in the erasing step.

23.  Anoptical disk data erasing method as defined in any of Claims 19 to 22,

further comprising:
a disk recording information acquisition step of acquiring information

relating to a data-recorded area or a data-unrecorded area of the write-once

optical disk;
wherein data recorded in the data-recorded area are erased in the erasing

step.

24.  An optical disk data erasing method as defined in Claim 23, further -

comprising:
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a determination step of determining whether data are recorded on the
write-once optical disk or not, on the basis of the disk recording information
obtained in the disk recording information acquisition step;

wherein, when data are recorded on the write-once optical disk, the
recorded data are erased in the erasing step; and

when no data are recorded on the write-once optical disk, the optical disk
is automatically ejected in the ejection step, and it is displayed, in the display
step, that the data erasing process is not to be executed on the optical disk.



