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DATA ERASI NG METHOD TECHNI CAL FI ELD The present invention r oo :
appar @t us dnd a nmethod for erasing data from an optical di&”@!z
ART A CD-Rdisk is a typical wite-once optical disk, and a r
data on the CD-R di sk only once. However, when the CD- R di sk b&%ites
unnecessary, it is not easy to erase the witten data fromthe CD- R di sk
Therefore, the CD-R disk is put in the unplayable state by using a“m”m

di sposal nethod such as artificia ing a stress to ﬂﬂ@lﬂ

(folding, breaking, or damaging thggcgﬁgg§ggr changi ng the m mm“
characteristics under high tenperature condition, whereby secresoooz
information recorded on the disk is prevented fromleaking. However, the
conventional data erasj d at| w.l I e-once optical disk
has the fol | owi ng dPﬁ&%&sﬁEﬁg% Réﬁ‘ahhﬁgw& éwﬁ%?‘f’éc%‘g%t, that is, it is

uncertain

OPTICAL DISK DATA ERASING METHOD

TECHNICAL FIELD
The present invention 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 state 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, whereby secret information recorded on the
disk is prevented from leaking.

However, the conventional data erasing method relating to
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



-whether the disk is conpletely unplayable or not. 2) The cost is high. 3)
Erasing of data linited to a specific recording area 2 cannot be carried
out. 4) Substances deleterious to the gnvironnent are released. It is
expected that the CD-R di sk market wilF become w despread in the future
and, therefore, devel opnent of sinple and | ow cost nethod and apparatus
for conpletely erasing recorded data fromthe optical disk has been
desired. The present invention is made to solve the above-descri bed
probl ens ang gas for.i%s opject to provide an apparatus and a nethod for
conpl eF8FH°6r8Si G FLtBr 884  data from wite-once di sks. DI SCLOSURE OF THE
| NVENTI ON An_optical disk data erasing apparatus of Claim1l of the present
i nvention, vihi cFRCaFohdathiions g@ort@ien&né’&ﬁé’ﬁqé‘te% o 6r TRAPESRE - or
reading data in/froma recordable optical disk b irradiating the optica
di sk with aitaset BREHLhENGH itha & dlﬁéﬁcmad%ﬁg Hppar BEGEMBei ng
connected to a host conputer through an interface bus, conprises: a
j udgenthtefRERRAf b7 FRAIGFMEUER B9, wWHRR FRFOEE 4 oARIERIL AFRs al O fdi s le
wite-once_ optical disk or not; an instruction recognition neans for
r ecognf2EngCURCOs hshe ted onnd r arP e Rt W stok orpiR ke te lah B zad Ierasianpuasshs
for executing a data erasing process on the basis of the instruction;
wher ei fataefeemstihg ﬂ@%h%abv%¥&kih@% hern ofrsegd di sk which is judged as a
write-once optical disk by the judgenent means, by
The present invention is made to solve the above-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 computer through an
interface bus, comprises: a judgement means 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



‘irradiating the optical disk with a | aser beam having the same recording
power as that at recording, thereby erasing data 3 recorded on the opti cal
di-sk. ‘Therefore, an optical disk data erasing apparatus which is able to
conpl etely erase data on an optical disk is easily realized at |ow cost,
Wi t hout having to use a special apparatus, and w thout generating

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

i pformati on can be prevented when the optical disk is discarded. An
optical disk data erasin%_ap aratus of Claim2 of the present invention,
whi ch T&CRFIEH: PBalthgi SRTiceér iRl - apparatus for witing or reading data
im/froma recordable optical disk by irradiating the optical disk with a
| aser beam ThRroRIealaniaktica sHdihgladgparasdddparrg résitethéght 6sa host
conputer through an interface bus, conprises: a judgenent neans for naking
a judgérentoasomplafielepraskodded optfreadril ekl idiak wks teasphke opti cal
disk or not; an instruction recognition nmeans for recognizing an

i nst r uceieda zedomtt Rewhoosteonpohent hading e assdp seedisa ¥ orprxetiuts ng a
data erasing process on the basis of the instruction; wherein the erasing
nmeans ewer wiithesitt gjenepeiccab sdbskamhéshdé ke fedgeds aso eenwitaamect, opti cal
di sk by the judgenent neans, by irradiating the optical disk with a |aser
beam hahiemgby deedadengfpewerehi ghéormhbhon hadn abe rcevratittey whdrergiy
erasing data recorded on the optical disk. Therefore, an optical disk data
er asi ngpappalatis kwhisclissarded.

An optical 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 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 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,



-able to conpletely erase data on an optical disk is easily realized at | ow
cost, w thout having to use a special apparatus, 4 and wi thout generating
subst ances 'del eterious to environnment, whereby | eakage of secret

i nformati on can be prevented when the 4optical di sk is discarded. An
optical disk data erasing apparatus of Claim3 of the present invention
further conprises, in the optical disk data erasing apparatus defined in
Claim1l or 2, a disk recording information acquisition means for acquiring
di sk recardi.n i nf or mat i on relstin to fata recorded area or a

dat a- URPECAT IO CaPEACOREERE SHPELIBRES OBLFEATLRSKES G THEOWBRT Y of a

di sk rdln% i nf ormation ac U|S|t|on instruction which is issued by the
host cUﬁﬁﬁFBV GREFEPNOEhEEF S| METAEEALL R aSRR %%I%F?%ﬁﬁﬁ%ﬁxﬁhqﬁlqﬁﬁa
data-recorded area. Therefore, the data erasing process can be perforned on
only PRELGatadi&koidediaraadedhile the data-unrecorded area, which needs
not be erased, is outside the target of the eraS|ng process, whereby the
time requir ek fRRtieRl cHiadh i i cassing ansduedds Af 63eiloal difskhdat a
erasing apparatus of Caim4 of the present invention further conprises,

in thertperpal igvertdanafuethel ngomppasas usinefhiaecbiical alisld data
determ nation means for deternning whether data are recorded on the
write-enaelopt RppRragiskdefined, iornCihembhsds f & hitlshk skegamobitdi ng
informati on which is obtained by the disk recording information
acqui sinfonmatans; acghesethon wheanslafar arequiscingleti 9n tdmwomtinie- once
optical disk
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 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 4 of the
present invention further comprises, in the optical disk data
erasing apparatus defined in Claim 3, 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 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



-the erasing nmeans executes the recorded-data erasing process; and when no
data are recorded on the optical disk, the determination 5 neans returns an
error 'signal to the host conputer to ngtify the wuser that the data erasing
process is not to be executed. Therefofe, when no data are recorded on the
optical disk, the user can know that there is no need to execute the data
erasi ng process on the disk, whereby the user can performthe erasing
process on only a data-recorded opti cal disk wi t hout perforning an
unnecessary er S|n rocess i cal ata ergsing ap

Q' m BognY, REEOEREsBht ST RGBT B it hfef?e ?b%%.%%%?aﬁ o BRI sk
dat a eraS|n p ara%us defined in a notification neans for
noti f yPAGT SE aFﬂeeH?§kn?e%Eﬁ%ﬁ%@ *?ﬁ?ﬁ?ﬁﬁ?(ﬁ?\ﬂﬁe i+ obt ai ned by
t he di sk recordln i nformation acquisition a rou t he host
conputer; and*&&4f i WGedy 88 @éﬁgc?FSnrﬁﬁﬁng df f 8P HE?eethﬁ?fmﬂ%ﬁkan
instruction which s eC|f|es a data erasing area is issued fromthe user

t hr ough® ?hBSﬁBSFanﬁ‘bﬂ‘t’eF hah Hhere phsile gfethe Ui S Fecordiend'dH or mat i on,
an area corresponding to the specified data erasing area on the basis of

t he sp@éaﬁiteatpéﬁceﬁﬁs@rﬁutalﬁ?owslméﬂﬁlﬁel@met@ asigry GrRame EedFeshcthe dat a
recorded in the erasing area which is detected by the erasing area

det ect PEASABENBIOTRS ePBr @lY he dled—kerridfslv Ae Grlagkifike @4dttd@catea in the
| oaded optical disk data and, as the result, the user can specify a

desi r eHeafeamingban evaReEessary 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 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 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



An optical disk data erasing apparatus of to Claim6 of the present
invention further conprises, in the optical disk data 6 erasing apparatus
definedd in'any of Claims 1 to 5, a setting means with which the user sets,
t hrough the host conputer, whether theé interface bus is to be occupied or
not during execution of the data erasing process; and a nonitor neans for
nmonitoring the data erasing state on the basis of a state nonitoring
instruction which is periodically issued fromthe host conputer, when it

is set that the_i us i.s.to_be oc i ed; wger in the host conputer
S a5l BE P8 RRCERPRLEROE NP L Do bl oa Bl PhaC LRLERLT o of - {hes St b act hg
process, , at the jnterface bus is not to be occupied.
TherefBﬁénsmﬁéﬁgtHElGQthgeF§th§?t?het?ﬁ?%??aE%@tﬁ@§?sc?mﬁu 'Y be
occupi ed, .t he host conPuter can execute another process while the optical
di sk dﬁpﬁtﬁ?éthﬁ Lpparifcs BRBchFetOthR QEFWPIRY oF P hrItEsdd Furt her,
when the interface bus is to be  occupied, the host conputer can speedlly
det ect S¥REUERAN 0Pt BB @A ﬁ@aﬁ%%e@%%%% heA®pt3 dBPNHr ¥k RRARS fABi ng
apparatus. An optical disk data erasing apparatus of Claim?7 of the
pr esenfoniveringnthandekrai erapiogt Feate dwrkthedr i hgpPhappaitats for
witing or reading data in/froma recordable optical disk by irradiating
the optPBarodis® wWhehructagerwhia 1goppriedscakly i kstugdinfream sl drest
setting neans for setting ONOFF of a first junper switch; a setting
i dent i ¢PBREE®A, NeBABR fbrifdeti thahgthdelntrrtacr) Wwis tie #q rizg j unper
switch; a judgenent neans for making

occupied; wherein the host computer 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 computer can execute another process

while the optical disk data erasing apparatus executes the data

erasing process. Further, when the 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.

An optical disk data erasing apparatus of Claim 7 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

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-



a judgenment as to whether a |oaded optical disk is a wite-once optical

di sk or not; an erasing neans for overwiting the wite 7 once optical disk
by irradiating the optical disk with a_l aser beam having the sane
recordi ng power as that at recording, 7according to the setting of the
first junper switch, thereby erasing data recorded on the optical disk;
and an ejection neans for automatically ejecting the optical disk after
tpe data erasing process; wherein, when the first junper switch is turned

ON, the erasin ans starts the data eyasing operatijon; d en the
(i st PBBoPPENCPan SIS KOBY SFEARLACLAS FadguNeHEs otk | igest TIRAT t e
| oaded optical . disk is not a wite-once optical disk, the ejection neans
aut omaPeEH) PRVeNgctEet RAMEpFPEAFIUNEKPOURE 2° Widhlay T i %pl ays t hat
the data erasing process is,not to be _executed on the optical disk.
Ther ef FECTOREY05CT ¢BF aPEk1BEt L eFRSi Ayt P oLWEREE s He R petioHSRE by t he
optical disk data erasina appar at us al one according to an external
cont r o rafifigogetasrR§OEAEIheBt thenpRERFal ¥ khetnd sthce) eHe! atie &tasi ng
process is automated, an optical disk data erasing apparatus capabl e of
er asi nforeguicomadtdgralycenpreirtythe opbicakddesksiaftentthowlaisst, whereby
| eakage of secret information is prevented when the optical disk is
di scar ég@dsing ppoiceak’divbkrdana ehasi bige apbasat Lwnpdr Gwiiints iof tumned
present invention, which is an optical disk recording apparatus for
writingNor theadiragidgt meansf sbarhs retordabd eeoptinplopiskign; 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 displays 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 computer.
Further, since the data erasing process is automated, an optical
disk data erasing apparatus capable of erasing recorded data
completely is realized easily, at low cost, whereby leakage of
secret information is prevented when the optical 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



irradiating the optical disk with a |aser beam conprises: a first junper
swtch setting neans for setting ONVOFF of a first 8 junper switch; a
settlng identification nmeans for identifying the setting of the first
junper switch; a judgenent neans for king a judgenent 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 with a laser beam having a recording power higher than that at
recordin according to the setting, of the first ! er smntch t her eby

er asi ngUFper d%‘t’ht?]%co"f‘ dRRC ohRY nkdept EaFath k™ Tej 8Nt Yimgarkd e or
automatical ly e%ectlng t he op tlcal disk after the data erasing praocess;
wher ei fetied ehether %rﬁ@eﬁpew FRREFR tr i eet MRATE dQOt G
starts the data erasing operation; and when the first junper switch is OFF
or wheh 3%@9?1&%En%%tt%%%t?%ﬂg%slo%%% el FRadEF optS Glvditsk anEenot a
write-once optical disk, the ejection neans automatically ejects the
opti caPPEiGRl Ghek oF SPPhY MeaRBAUIRPIBGANT HERT tINE Hittid diading Wrideess i s
not to be executed on the optical disk. Therefore, the optical disk data
er asi nenpe oeesicahndbek beribradisbing h@l%mp’@:mahl@@lﬁaﬂdﬂelﬁaé@ﬁ@r
apparatus alone, according to an external control, w thout using the host
conputleeam Favihera séoeedihe plewer elragihang tmme’@saﬁ S tamtesdddig,an opt i cal
di sk data erasing apparatus capable of erasing recorded data conpletely is
real i zedcesdihy, tatthowseosing wherehby feakagpingder secirwth,i nfhemedtyl on i s
prevented when the optical disk is

erasing the data recorded on the optical disk; and an ejection

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 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,

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 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, an optical

disk data erasing apparatus capable of erasing recorded data

completely is realized easily, at low cost, whereby leakage of

secret information is prevented when the optical disk is

discarded.

An optical disk data erasing apparatus of Claim 9 of the



di scarded. An optical disk data erasing apparatus of Caim9 of the 9
present invention further conprises, in the optical disk data erasing
apparatus defined in aim7 or 8 a checking nmeans for checking whet her
the data erasing process has nornally #nded 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 display
neans displays that the data erasing process is not to be executed on the
optical disk. Therefore, when the data erasingggrocess has_not ended

nor mal PYeSERE LBEGRELeR sKUF ekt GRRT 38Ty ) i PP ianth KB skidaiiday neans
di.splays that the data erasing process is not to be executed. Thereby, the
user i SrpFEREntRE2FRBR efe bielsty Claddghidt iy thahadte st asgaiy prdcess
has normal |y ended, and from discarding the optical disk in which data to
be er askéckregnehetenskle dMtadmiangiBORas rasadiaigradpparendssd ¢fr G ai m
10 of the present invention further conprises, in the optical disk data
er asi ngoappaharesn defheredthe @t mEsinGasmmejufper BW tWwh tswndarg neans
for setting ON OFF of a second junper switch; wherein the setting
i dent i pptacabndhelnzas dedt i fomsathe emaled ndg-heofejtdrd iswcarehrjunper switch;
when it is identified that the second junper switch is ON, the erasing
means axecomébscahky dejecterasd nepprocle sl Duerartchehentdirsp lsay freeenof t he
optical disk; and

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 ejected, and the
display means displays that the data erasing process is not to be
executed. Thereby, the user is prevented from erroneously
recognizing that the erasing process has normally ended, and from
discarding the optical 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
setting 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



when it is identified that the second junper switch is OFF, the erasing
nmeans executes the data erasing process on a final 10 session. Therefore,
the user can select the erasing nethod according to the setting of the
second junper switch, and when there i'O'ho need to erase the data over the
entire surface of the di sk, the second junper switch is turned off to
prevent unnecessary entire- surface erasing frombeing executed. As the
result, the time required for the erasing process is reduced, resulting in
a low cost optical disk data erasing apparatus. An optical disk data

erasi n§® SBbSPatus of Claim11l of the present invention further conprises,

in the optic di sk data erasin app ratus_defined in to
10, o i ok TRERRERT (R <Gt ﬁeaﬁéneor\eaﬁaﬁ. Prgrding
|nfornat|on relating to a data- recorded area or a ta unrecorded area of
the wFPtEPBnEETEPPECAF BREKSCGRRT e PP B HEFig e} € récdrded

data fromthe data-recorded area. Therefore, the data erasing process can
be perPS?ﬁeaooﬁréﬁ?yth?hgaHétQV?ECE?%e%n%}%%.SW%##%?tQﬁa?ﬁﬁ Diirre &dded
area, which needs not be erased, is outside the target of the erasing
proces§ecoﬂﬁeﬂe5?eﬁhéWtFﬁ€ FéquF@@df@fftﬁ@ RFQESHy PHREEES Y edddded. An
optical disk data erasing apparatus of Caim12 of the present invention
furt hepusbapei segsing themopeindl edéckteldt a Aer bls¢ nge Apblr dths et ned in
Claim 11, a determ nation nmeans for determ ning whether data are recorded
on theremitsednéerophecarasing process is reduced, resulting in a low-

cost optical disk data 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 means for acquiring information
relating 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 performed on only
the data-recorded area, while ehe 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
present 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 acquisition means;



di sk or not, on the basis of the disk recording information obtained by
the disk recording information acquisition nmeans; 11 wherein, when data are
recorded on the wite-once optical disk t he erasi ng neans executes the
recor ded-data erasing process; and mhb% no data are recorded on the
wite-once optical disk, the ejection nmeans automatically ejects the
optical disk, and the display neans displays that the data erasing process
is$ not to be executed on the optical disk. Therefore, when no data are
recor ded on,thewﬁgtical di sk, the Igaded di sk js autonaticallf ej ect ed,

and t hBREFSpPayWheBnsatai apFafSCrhaedt i Bas et B&T M proRlese®t skt to be
executed, whereby the user knows that there is no need to execute the data
er asi n§hPr 6EBSENT AREAPEr PEPABLEhet At B EP RSP AT PFDHCRERS i prgeess/ and
dat a-recorded optical disk, wthout perform ng an unnecessary erasing
proces¥heAnngpileEal 28f skeadardcer asi hg® nefhet orCe &P aABL ot e thf esent
invention conprises: a judgenent step of making a judgenent as to whether
a | oadede6pipearegnskapsomaht febl vneeeChpt tal ot s%kabrdsdf, andith ruction
recognition step of recognizing an instruction froma host conputer; and a
data @iaplay BeepsofiisptaVifi thah the dptdcaragink RKPEISS si§ rkRfed-asPa
write-once optical disk in the judgenent step, by irradiating the optical
di sk wekhcatédsen beanprpbviay dheksanme recordi ng power as that at
recording, on the basis of the instruction, thereby erasing data recorded
on the opti Cderdifskre, 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 erasing process on only a

data-recorded optical disk, without performing an unnecessary

erasing process.

An optical disk data erasing 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 instruction recognition step of

recognizing an instruction from a host computer; 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 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,



Therefore, data on an optical disk can be conpletely erased easily, at |ow
cost, without having to use a special apparatus, 12 and w thout generating
subst ances 'del et erious to envi ronnent , mhereby | eakage of secret

i nformation can be prevented when the 1%isk is discarded. An optical disk
data erasing nethod of Claim14 of the present invention conprises: a
judgenent step of making a judgenent as to whether a | oaded optical disk
is awite-once optical disk or not; an instruction recognition step of
recogni zing an instruction froma_host c uter; and an erasin step of
overwr@pﬁnglﬁﬁ@%pgﬁeara&ﬁgg SHPERARGeF AB LAt S5 oty ¢ cenBhee R teal di sk
in the gudgenent step irradiating the optical disk wwth a | aser beam
havi ng¥. eF@P&r&PﬁﬁaESWQﬁ ﬁPﬁﬁ@F lPﬁaﬁm?Eé?nafa?e%%rEW?KFnEﬁgtWR?%mEﬁ% of
the instruction, thereby erasing data recorded on the optical disk.
Ther ef 686k dat dissazAedptical di sk can be conpletely erased easily, at |ow
cost, without having to use a special apparatus, and w thout generating

subst ances diih ePR¥}oub dbskria tormraRing WeshEIsy dfesilaga dft odcricde
information can be prevented when the disk is discarded. An optical disk

dat a epasBegtnénNedtepnCramprisest ehgudgemsrhtsiew et imrking ther
conprises, in the optical disk data erasing nethod defined in Caim13 or
14, a dusigemeosr disngo whesheut Rohoadgdi sptionl i stk utcs i drwstepofcd ssuing a
disk recording information acquisition instruction fromthe host

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

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, 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.

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 information acquisition instruction from the host

computer; and a disk recording information acquisition step of

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



conmputer; and a disk recording information acquisition step of acquiring
information relating to a data-recorded area or a data 13 unrecorded area
of the write-once optical disk, on the basis of the disk recording

i nformation acquisition instruction; Wrein data recorded in the
data-recorded area are erased in the erasing step. Therefore, the data
erasi ng process can be perforned on only the data-recorded area, while the
dat a- unrecorded area, which needs not be erased, is outside the target of
the erasing process, whereby the tinme requjred for the erasing process is
reducelNTARCEAEACAFeai Sk AT Ve BRTARCTEt Mo G m A e i1 Hr¥sent
invention further conprises, in the optical disk data erasing nethod

def i nePPndERki FPESTdandet REPTHAEI OR TS BF 1Rt 1 Ml Gigh Whe G ddt a ar e
recorded on the wite-once optical disk or not, on the basis of the disk
recor dPAgai AeePHAEFOANWAREhA2 T3~ BRERFHRA 7P her /i %@ ¢ or i T i 9ot ifst i on
acquisition step; wherein, when data are recorded on the wite-once

opti caPté@bsk, 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
t he host corffharafdne t Hheddledanerasiiog sregess moni by rehnéouned ohapnitie
data erasing process is not to be executed on the optical disk. Therefore,
when nbhdatlatareecerdededrea, twei bpt tloal daiskinredwradskrarsm kifowh hat
there is no need to execute the data erasing process on the disk, whereby
t he usaeedannperbererébed, 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 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.

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

performing an unnecessary erasing process.



erasing process on only a data-recorded optical disk, w thout performng
an unnecessary erasing process. 14 An optical disk data erasing nethod of
Claim'l7 of the present invention further conprises, in the optical disk
data erasing nethod defined in daiml#s or 16, 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
conmputer; an erasing area specification instruction step in which the user
i ssues an instruction for specifying a data erasigg area, on the basis of

the disk rddbrAtiFainfbistadadh RceBghMeRE8OR0SE ESABTL &7 OAnBNAN erasing
area detection step of detecting, fromthe data-recorded area obtained in
t he diBReserbr dnvignt heor Har Fofr acefivsi1¢on 5t dfie Aptimada ek 6gpendi ng to
the specified erasing area on the basis of the specification instruction;
wher ei @rdatagrecohd@ddehinege iorGbiby by e Mhi ¢h i idacadtiog istephef
erasing area detection step, are erased in the erasing step. Therefore,
t he usepttanikpowne heser aghbtle dét ek arecoidindhea nayawdad cgptihdalh dissk dat a
and, as the result, the user can specify a desired area to be erased. An
opti capbtiskedata ehasihgk neebodvlg G af oums: igfn tdwsuigdiddeomt sitepent i on
further conprises, in the optical disk data erasing nethod defined in any
of C athsod@ht thd 7hoat setmpuge st egn ¢érasdng ridre syl Setagionhr ough t he
host conputer, whether an interface bus is to be occupied or not during
executimstofictben 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 detecting, 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 specification instruction; wherein data 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
a desired area to be erased.
An optical disk data erasing method of Claim 18 of the

present invention further comprises, in the optical disk data

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 monitoring instruction step of

periodically issuing an erasing state monitoring instruction from



data erasing process; a nonitoring instruction step of periodically

i ssuing an erasing state nonitoring instruction from 15 the host conputer,
when it is set that the interface bus is not to be occupied; and a
nonitoring step of nonitoring the datd® erasing state on the basis of the
erasing state nonitoring instruction. Therefore, when the user sets that
the interface bus is not to be occupied, the host conputer can execute
anot her process while the optical disk data erasing apparatus executes the
data erasjng process. Further, when the interface bus is to be occupied,

the hoSEeclaphit ePMREHE Spadf T v ettt Hddnd R YHETTACKIRY grvodéds of

the optical disk data erasing apparatus. An optical disk data erasing
met hodt®fPe] AFFVRDERF 3B @ JRUTER T 3T HISRIP Ic GHASHS D% 1% st3Saunper
switch setting step of setting ONOFF of a first junper switch; a setting
i denti¢reatponscaep oF thRRMaTFis mf tie BT HY oftatfe MO iNghper swit ch;
a judgenent step of naking a judgenent as to whether a |oaded optical disk
is a whserg@eromptical disk or not; an erasing step of overwiting the
write-once optical disk by irradiating the optical disk with a | aser beam
havi ng the Saegefogeor Hheg pbrensas shhs Ghatetbedingerbecerditagisonohe
setting of the first junper switch, thereby erasing data recorded on the
opt i catodpskocaupl ed, cjlecthiast stapwie mtameicaliy ajadismgudressopt i cal
di sk after the data erasing process; wherein, when the first junper switch
is ON whhkeethsiogtsteb it tdattdhedsing apparatus executes the data

erasing process. Further, when the 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.

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 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

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 or

when it is judged in the judgement step that the loaded optical



erasing operation; and when the first junper switch is OFF or when it is
judged in the judgenent step that the | oaded optical 16 disk is not a
wite-once optical disk, the optical disk is automatically ejected in the
ejection step, and it is displayed, ihPa 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 perfornmed by the optical disk
data erasi ng apparatus alone, according to an external control, wthout
usi ng the host computer. Further, since the data erasing process is

aut omaCed K récHCted VdAlLE CRACHEPLLAPL efLPl eFaSetPBRSH yA1SE 1DwW cost,
whereby | eakage _of secret inforpation is prevented when the optical disk
i s di sCHEERLiARLdpt edartgrskndhhg 8raSFhgnnetad ¥2d G hiks bl rlayed,
present. invention conprises: a first junper switch setting step of setting
ON OFF 18f 3a Ifispdeyj girser SWRfchheadabet PRAZSINAPEPFTUL I DMAE efP dFe
identifying the setting of the first junper switch; a judgenent step of
maki ng €¥ejcydgenent the cotigRét HeFka | oaded optical disk is a wite-once
optical disk or not; an erasing step of overwiting the wite-once optical
di sk by irrEeEefoge + Hhomp taaldidic kniddt ag eiraséngbeawckasi ngnaber ecor di ng
power higher than that at recording, according to the setting of the first
j unper pewifioehedt her by epascad dask detarerasing apeaoptucalalisk; and an
ejection step of automatically ejecting the optical disk after the data
er asi ngcpracésy; twheneenternal 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 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 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, the erasing step starts the

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



A

when the first junper switch is ON, the erasing step starts the data
erasing operation; and when the first junper switch is OFF T 17 or when it
is judged in the judgenent step that the |oaded optical disk is not a
write-once optical disk, the optical di'lsk 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 perforned by the optical disk

data erasi ng apparatus_ al one, . .according to an external cantrol, w thout
usi ng ¢he” tﬂfc)o]n%ul‘&qe Pt t s ,Jﬁﬁgeqq'ne%ﬂ} gtk@rtagiq?g(lﬂa&@ s is
automated, recorded data can be conpletely erased easily, at |l ow,cost,
wher e3Pt ek s ol S dtdtet? i"HiidrTRh Gh IREIGEy éhitsdd Wil BT SGpt i9e&K di sk
is discarded. An optical disk data erasjng method of C aim21 of the
pr esenits | HYERNA B3 kkY Rt Hbrisddie g ade GptsteR: dinsk idatl® erasi ng
met hod defined in aim19 or 20, a checking step of checking whether the
dat a etasphay et oces A HilsShte o TR neiliat dhe Rta &sding, PSS Sthé Sdat a
erasing process for the wite-once optical disk has not ended nornally,
t he optdtato dislkerecutrd oymtlialaptiegadetdicskin the ejection step, and it is
di splayed, in the display step, that the data erasing process is not to be
execut ed onThkeedptriecakthdi SRtiThér étekedatifeAraptndapnoeeasi @y Pfpdcess has
not ended

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 i1s 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 optical 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 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 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




normal Iy, 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 18 the erasing process has
normal Iy ended, and from discarding t optical disk in which data to be
erased are not erased. An optical disk data erasing nethod of C aim 22 of
the present invention further conprises, in the optical disk data erasing
nmet hod defined in Caim2l, a second junper switch setting step of setting

ON OFF of a second junper sw tch; rein he settin f the_second junper
ot Conthe Baasion promBeL BEL L EDEmAlt] Gihtet catt bt e s cheairy pge) U

identified that .the second junper switch is the data erasing process
SR

N,

i s exefBtéFalofdrki A8 ¥RLFfe ePBf ST ARCdpR T O €K% t he erasi ng
step; and when it is identified that the secondj%unper swtch is OFF, the
data erasi ngd*Proressat deke et resd ™ mathoss Siforlied™ ke Odr &deng st ep.
Therefore, the user can select the erasing pnethod according to the setting
of theP$EE6AE OVEBE19W EBRENERICARRAL $R2r el R st ORlekert Flktlastatdhe data
over the entire surface of the disk, the second junper switch is turned
of f toeprevaat mghhededsiipedninrelasnrhcea esecond Turpe beswigt@xecut ed. As
the result, the time required for the erasing process is reduced, '
resul t sR§tiingasiter ofosetopnucaV/AQFEkofad asererd nyrapparsiilsch AWt ¢ al
di sk data erasing nmethod of Caim23 of the

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.

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, resulting in a low-

cost optical disk data erasing apparatus.

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



present invention further conprises, in the optical disk data erasing
met hod defined in any of Cainms 19 to 22, a disk recording information
acquisition step of acquiring i nf or mat i on relating to a data-recorded area
or a data-unrecorded area of the 19 wi%e-once opti cal disk; wherein data
recorded in the data- recorded area are erased in the erasing step.
Therefore, the data erasing process can be perfornmed on only the
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
requi r B91EBronRE EPhAFAY 6%65es§h?§e%%d@%6@ reFORPRE ckit iekddf@a erasi ng
met hod of Claim24 of the present invention further conprises, in the
opti caFegPrsRedaptcacpasi Agarethdd Heei aeasimg GEen 23, a deternmination step
of determ ning whether data are recorded on the wite-once optical disk
or not, on tHeIsELe ofthehaladias e nesdaiddiPFg ciestocait Penpeshramgddonnonhe
di sk recordlng information acquisition step; wherein, when data are
recordéﬁeoﬁatherﬂﬁpréeénééeéptWhéledt@ﬁ,dat&mﬂmﬁﬁﬁﬁtﬁﬁﬁcﬁﬁ%ﬁ&u@hhﬂhased in
the erasing step; and when no data are recorded on the wite-once optical
di sk, nhedspnptabe drskeils astowhsidal tie cferyed ¢h the efjaTinomrstagss,and
it is displayed, in the display step, that the data erasing process is
not t owherekgcthedtbmet heqoptéedafodi ke dheseigrE;oadsn I datweat.e
recorded on the optical disk, the |oaded disk is automatically ejected,
and it is difsplepteidal sk ia thaterr aevriasi mg thiooic eSs CllaimoR 4t ofbeéhexecut ed,
wher eby t he

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 1is
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.



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

W t hout perform ng an unnecessary erasing process. 20 According to Caim1l
of the present invention, there is prdvided an optical disk 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 |laser beam the optical disk recording apparatus being
connected to a host conputer, through an interface bus, and the ogtical

di sk data eAEIHF W& UL Eonpaisdde RrEE9EneRVCREARR, FBFTFulging as to
whet her a | oaded optical_disk is a wite-once optical disk or not; an
i nst r UBEPBRARECAYNPREHP2 hedhsk féRta reedy T i dRPER TS U@ dF BTom t he host
conputer; and an erasing  nmeans for executing a data erasing process on the
basi s ePtifel dhskrueePhRinghepRirethe BPASTHY Ay FRdi% €8 the opti cal
di sk which is judged as a wite-once optical disk by the judgenent neans,
by irrafy frpmgat hecopdalehe @Pskea tdhiBK | RIS kI rasHgh N ithe RS 16ade disk
recording power as that at recording, thereby erasing data recorded on the
opti cavithsk. 1Tbercherm; e optical @ik rkacrdrssianpaaaiarsatags nghich is
able to conpletely erase data on an optical disk is easily realized at |ow
cost, cannhotedhbei aghost usempu bee cllatowpparntiste aiatantUsoutangeéyeat i ng
substances del eterious to environnment, whereby | eakage of secret
i nf or neptdbnatadibk paeseatesinderppdeniop icalpdisis i @ diwlgemged. means

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

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.

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



According to Claim2 of the present invention, there is provided an
optical disk 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 21 with 2} aser beam the optical disk
recordi ng apparatus being connected to a host conputer through an
interface bus, and the optical disk data erasing apparatus conprises:. a

j udgement means for neking a judgenment as to whether a | oaded optical disk
is a wite-once optical disk or not; an instruction recognition neans for

recogni3ERg2ahdFRst PERTT oR e r BRTERRL ho5EX cCHRPRT SR AP A TRF RS neans
for executing a data erasing process on the basis of the instruction;
wher ei AORRBCERPEsFAganBant 60BPWERE eBhEAeID opt | ERFCHFRRE vibiiEh 379 jtiRyed as a
wite-once optical disk by the judgenent neans, by irradiating the qftical
di sk wPPRigaladépk Bahfn REIFHBT a2PREHR HhC PBREL SHF gHer) 1HEEME Hatmean
recording, thereby erasing data recorded on the optical disk, Therefore,
an opfptamaliisg daludepmsnhgaapparwiethemi @ hloaded P Eracbmt ¥t ely 2 erase
data on an optical disk is easily realized at |ow cost, wthout having to
use a wpéteabnappaphicsl dhdkwpr hpot/ gahelas § HgC t b st eERERL HedetRgdIFus t o
envi ronnent, whereby | eakage of secret information can be prevented when
t he opfEbrakedbghiksndi spainetirudttondfngmt ohel ad st I @rfipwter prayemn
invention, the optical disk data erasing apparatus defined in Claim1l or 2
furtheerasbdnprimsessafdrsé&xeecbidgng datarentsong aupedsis ion teadsmsior
acquiring disk recording information relating to a data-recorded

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.

According to Claim 3 of the present invention, the optical

disk data erasing apparatus 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,



area or a data-unrecorded area of the wite-once optical disk, on the
basis of a disk recording information acquisition instruction which is
i ssued by the host conputer. Therefore Othe data erasing process can be
performed on only the data-recorded ar€a, 22 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.
According to Caim4 of the present invention, the optical disk data
eraS|nggg_pa{ tus defined in Claim3 further coggrlses a determ pation

means mARitAg UREECREACHaR A ar eWREER BRBAS ROt HRE WRFEREDnCES opti ca
di.sk or not, on the basis of the disk recording informtion which is
obt ai n@R TS dendhgi $RrP8EoPdi RS PRRBIAEL PBACAEHUI CRETIRY nEahst 1Mker ei n,
when data are recorded on the wite-once optical disk, the erasing neans
execut E&RHEC £08r §E8§- BaPE1BPaBIAGEPF otesEeddF@Awhen no data are recorded
on the optical disk, the determ nation nmeans returns an error signal to
the host conPEEerding ne?iGlaimet wlerthth Rraseatddmy edtdsitng thsr 6Pédsals not
to be executed. Therefore, when no data are recorded on the optical disk,
t he usédskadakRowrenanygt AEParpsufode heeadt b ekbaiim 3 t er et h QUMRT LS
process on the disk, whereby the user can performthe erasing process on
only aadaledersdoptéedn mpenesalfodi dhtewnihony yeetle i dytam unnecessiay
erasing process. According to daim5 of the present invention, the optical
di sk damna téeasirngeapparcavpsideli diédki or Chat m Snothe Hasiherf Tomplisles: a
notification nmeans for notifying the user of the

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 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 performing an unnecéssary erasing process.

According to Claim 5 of the present invention, the optical

disk data erasing apparatus defined in Claim 3 or 4 further

comprises: 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



di sk recording informati on which is obtained by the disk recording

i nformati on acqui sition nmeans, through the host conputer; and an erasing
area detection nmeans for detecting, when an instruction which specifies a
data erasing area is issued from23 tRé user through the host conmputer on
the basis of the disk recording information, an area corresponding to the
specified data erasing area on the basis of the specification instruction;
wherein the erasing neans erases the data recorded in the erasing area
which is detected by the erasing area detection neans. Therefore, the user

can kridw threerdid ddts hasda GRHET Qaddde fsitcartditée dafs and, as

the result, the user can specify a desired area to be erased. According to
O ai mBaFrding greama fifontdb R L eh € JHaRANdigigs kol dhs P&SitAd Sdppar at us
defined in any of Clainms 1 to 5 further conprises: a.setpin% means W th
whi ch dats s iger sirea mmoudle thasifostft ddpppraci filsation EREtrHCELPREe bus
is to be occupied or not during execution of the data erasing process; and
a nonivhereiganshd ramimig ordanp tdra s dhe aeiteg recarelegn inhéhepgasrsivg a
state nonitoring instruction which is periodically issued fromthe host
conputarga witeich tis sesecttdrhtbyt e remrSiane adass degecd o oeengsi-ed.
Therefore, when the user sets that the interface bus is not to be
occupi®k rdferdosthe orgrit erarc novexsruter apwdgtltedafeocess vihi téet headpti cal
di sk data erasing apparatus executes the data erasing process. Further,
when tdieciddit etfsiceddis drslt adeclocagrEd,, tihe hostr campspecidgnaspeedi |y

desired area to be erased.

According to Claim 6 of the 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 computer, whether the interface bus is to be

occupied or not during execution of the data erasing process; and

a monitor means 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 erasing

apparatus executes the data erasing process. Further, when the

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



detect the end of the erasing process of the optical disk data erasing
apparatus. According to aim?7 of the present invention, there is

provi ded an optical disk data erasing apparatus which is an 24 optical disk
recordi ng apparatus for witing or r eddi ng data in/froma recordable
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 of a first junper switch; a setting
identification means for . identifying the setting of the first_ junper

swi t chOPEIFRtGBHEAt TEHREHLNS APRRAGTIP & STdGerEty & UG AP S | oaded
opti cal, ?isk is a wite-once optjcal disk or not; an erasing neans_ for

over w 87 A§OFhe Hereedamte optical Mk By Irvadhating it oRipiGaaldidisk

with a | aser beam having the sane recording power as that at recording,
accor dVaglt 8 LRecEPedRg ¥t Hee FORGECF uPets ddfia GF a3t dRPEsithg dat a
recorded on the optical disk; and an ejection neans for automatically
ej ecti RGMPRESOP i calf LEFEKIWIRRF SYHeCH ot & telris iMRRIHT deds Setifliarei N/ Qiffen
the first junper switch is turned ON, the erasing neans starts the data
erasi n§f apéiastonumped swekchhe fsetinumstantsifiiication gFRsy fdien t he
j udgenent neans judges that the |oaded optical disk is not a wite-once
opti caldentskfyine thecs¢obimpart tha oiatdtcdunpesi estischi’he gptdaeaiendi sk,
and a display neans displays that the data erasing process is not to be
executvdana fhe oapkinala djskgendinerad dre, wheisheopta daladdics lopdatcea lerddsiing
process can be perforned
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 recording, according to the setting of the first jumper
switch, thereby erasing data recorded on the optical disk; and an
ejection 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 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, the ejection means automatically ejects
the optical disk, and a display means displays 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 computer. Further,

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

erasing apparatus capable of erasing recorded data completely is




by the optical disk data erasing apparatus al one, according to an external
control, w thout using the host conputer. Further, since the data erasing
process is automated, an optical disk data erasing apparatus capabl e of
erasing recorded data conpletely is 255 eal i zed easily, at |ow cost,

wher eby | eakage of secret information is prevented when the optical disk
is discarded. According to Caim8 of the present invention, there is

provi ded an optical disk data erasing apparatus which is an optical disk

recordi ng_apparatus_for wjting or readi at in/froma recordabl e
opt i caFeﬂi-éRgBye???‘%Hi a® F nPY hePd i‘“g?ﬁr%%é&% 4% 9 ?&Crl%am and t he

optical disk data erasing apparatus conprises: a first junper swtch
setti njRARER3tIOR SetPFRYCEReOPIeRfthe feRtkCilufiak di ddFcazseiting
identification neans for identifying the setting of the first junper
switch; a jJfdgarshing fkeafd 8y Smaldi fdeaPredgeirehbvaBtLoNnwhERRES &S| oaded
optical disk is a wite-once optical disk or not; an erasing neans for
over w Peprgdedeanr ppeliontedbpk | @alfa e byg iaRRAdistUshgike iSpefcal di sk
with a | aser beam having a recordi ng power higher than that at recording,
accor dppgicalt Heskerecayd bRyt depdtatys el G &F, naseialsy datdsi ng t he
data recorded on the optical disk; and an ejection means for automatically
ej ecti hg/fhem aprecardahik eptiral dishatky erzradig tinec dde, oRtércailn diwen
the first junper switch is turned ON, the erasing neans starts the data
er asi ngibpeaalasar heamwhandt tiee fopisicd Limpierk gidttec ledass I0RF appar@itess t he
j udgenent neans judges that the | oaded optical disk

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 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; 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 that 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 erasing process



Y

is not a wite-once optical disk, the ejection neans automatically ejects
the optical disk, and display neans displays that the data erasing process
I's not to be executed on the optical disk. Therefore, the optical disk
data erasing process 26 can be perforned by the optical disk data erasing
apparatus al one, according to an external control, w thout using the host
conputer. Further, since the data erasing process is autonmated, an optical
di.sk data erasing apparatus capabl e of erasing recorded data conpletely is

realiz easi | | co wher eby lLeakage, of _secret_information is
preven?ga m%eﬁxfﬁgagﬁ r%gl%é?sﬁpgéga%ig%agdgﬁFaAEE%?ﬁ?%gaQQEffEﬁ§n%ibﬁethe
present inventio the optica di sk data.erasjng apparatus defined in

c ainl?C8Pr§ngrERe?n cHnprite scanﬁﬁggki%bg%% sg?%ﬁch%% XY R € T he
data erasi process,_has normal |l y.ended or not; wherein, when the data
erasingurbggﬁes§lP8? FH% QPF?egﬁﬂ%én%pPF%%?sﬂi%% FASORH e thor Fal PR EETfed,
the ejection neans autonmatically ejects_the optical disk, and the display
means BF8pI 4§53t RRESERE ﬂ@PﬁréF§§iﬁ@pﬁ?B%e%§ ¢EaFRI t e Herdesketdt®d on the
optical disk, Therefore, when the data erasing process has not ended

nor mal FYTPLRECL¥el S| EeplLo@At @aSHE¥m 2Br kOReeRRTy YRR A $RKAFRCE he
erasing process has nornmally ended, and fromdiscarding the optical disk
in whi eRCHSEalRECEBAtEPAsEY BFRVADECRr WaRR. the Rt FRYL t&LTF afm 10 of the
present invention, the optical disk data erasing apparatus defined in

Cl ai m 91GREARE - conpri ses

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 erasing
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 erasing 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 optical
disk data erasing apparatus defined in Claim 9 further comprises
a 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



a second junper switch setting nmeans for setting OVOFF of a ' second
junper switch. Therefore, when the data erasing process is to be executed
over the entire surface of the disk, t second junper switch is O\, and
when there is no need to erase the datda 27 over the entire surface of the
di sk, the second junper switch is turned off, so that only a final session
is erased, without executing the entire-surface erasing, resulting in a

| ow- cost optical disk data erasing apparatus. According to Claim1l of the

present invention, the optical _disk gat erasi ng apparatus defjned jn any
of O aPYET7 H6 SOCiFG: HEFCanBEI 588 &8k skeRecorEry 1 WHoT Fed 7ol 15
acquisition neans for _acquiring information relating to a data-recorded
area ofugnedardfunsecbPaEdortEacof PR WFPEEOBNER %ﬁé%?ﬁﬂ W Sk her ef or e,
t he data erasing Brocess can be perforned on onlg t he data-_recorded area,
whi | e ERECYALRIURFPECEPISECaFBATAGRI BRAAERES FRTUbEINGraRedl, 19% Geilsi de the
target of the erasing process, whereby the tine required for the erasing
proces8pritd cpdddésl. dateordrAgREoarPPArATYS- of the present invention, the
optical disk data erasing apparatus defined in Claim1l further conprises
a det er ni nat?derorebrG forChrtrerki mhdhthadesendatia vand 108¢ otde€d OPEA Cehe
write-once optical disk or not, on the basis of the disk recording
i nf or ndtiiséndelbeaemediby ehpadbsksrdedinuedgin ndny naf i ©aimeqlise tibn neans;
wherein, when data are recorded on the wite- once optical disk, the
er asi ngumsars epwputiesst hediekordedrdang iefaxhatl gr ovesst sdhidminegamd dat a
are recorded on the wite-once
for acquiring information relating to a data-recorded area or a
data-unrecorded area of the write-once optical disk. 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, whereby the
time required for the erasing process is reduced.
According to 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 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 write-once
optical disk, the ejection means automatically ejects the optical
disk, and the display means displays that the data erasing

process 1s not to be executed on the optical disk. Therefore,

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



optical disk, the 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. Therefor, when no data are recorded on the
optical disk, the user knows 2 8 that tthere is no need to execute the data
erasing process, and perforns the data erasing process on only a

dat a-recorded optical disk, wthout perform ng an unnecessary erasing
process. According to C aim 13 of the present invention, an optical disk

data erasing. nethod conprises: a judgenent step of making a judgenent as
Lo whotRBF HFBSAED BR(TCER o7 P TSI it obrbe  bpriLar - et o Hbt: an
instructi%n recognition steg.of reco nizi&&}an i nstruction Ingn1a,ho t
conput BRFLQRESatHSt G2T8r SR P S t REPOTS DV Wit tY Yy 1 o Tt i KM fch i s
judged as . a wjte-once _optjcal disk in the judgenent step, by irradiating
the optP&al WdFBRUR PREECFEERY PRAMPRGEIRAT ee’gaa%’é"q é?%?%%?g power as
that at recording, on the basis of the instruction, thereby erasing data
recorded on AFRPTHNTANC Hlaim Fiedt $he, PFRSE SN AN SNGpORcaPRPBk1EAR be
conpletel¥ erased easily, at |ow cost, wthout having to use a speci al
appar aflé§% dafaverABLRT gBRAERRAE | FEFIPELIRT arkt eE 1 HESRATEY | BRRP tf SAIhrient
wher eby | eakage of secret information can be prevented when the disk is
di scar dedgemesbr af nfot Sherae i a4l AdeReoRrEsehtd T ent i T e viitGal  di sk
data erasing_ nethod conprises: a judgenent step of making a judgenent as
t o whePRéicall dagkdobpRetal amli SRSTEUGE @D tee@rdel Lot ixkaP disk or not; an
instruction recognition step of

recognizing an instruction from a host computer; 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 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 write-once

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



recogni zing an instruction froma host conputer; and an erasing step of
overwriting the optical disk which is judged as a wite- once optical disk
in the judgenent step, by |rrad|at|ngaﬁy optical disk with a | aser beam
havi ng a recordi ng power higher 29 the&r 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 conpletely erased easily, at |ow
cost, without having to use a special apparatus and wi thout generating

substa | eterigus tq.environ ere y. .| eakage of secr

hfor MRERONCEan B6 DFEOENIBH’ whenEERCBAT LR §5 U i Hetic Acior MAFSRY ol ai m
15 of the present inventio t he optlcal erasin thod defined in
Clain1§§aBEn§48P%?tﬁ@FoEgﬁgr?EeEh AP &t i%%kdlHah?ﬁhffaﬁm|4ﬁ1%uﬁﬁu%ﬂtlon
instruction i §E§ is SU|ng HﬂISk recordlng i nformation acquisition

i nst r uePFoha kKt RennBSt CeBRpEtetY ReSed didkd YecAldiiRy iGdrmati on
acquisition step of acquiring information relating to a data-recorded area
or a UbFHOBErEQBFHthQrEéeo? SReCHR t FPRAMERC WDt | K Wﬂ?ﬂ@uﬁngﬁﬂﬁiaq%ﬁﬂ s of
the di sk recording information acquisition instruction; wherein data

r ecor dédbphRanpes dg@hetééb@dédtgr eRvhrenperise dheralie lee‘ﬂr]@sjmg)fstsé;@ret
Therefore, the data erasing process can be performed on only the

dat a- r 8B 6PEBAL APRACABNDE eDT PECRBEA- WheRr cthr dics larien, didvagdasbeds not be
erased, is outside the target of the erasing process, whereby the tine

requir ed f orAqdvr s ity Clvige dsos afs tﬁ)@d@@eéenAc@Oﬁénhgona thai aptbcatl the

present invention, the optical
data erasing method defined in Claim 13 or 14 further comprises:

a disk recording information acquisition instruction step of
issuing a disk recording information acquisition instruction from
the host computer; and 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, on the
basis 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 aresa, whigh needs not be erased, is outside the target
of the erasing process, whereby the time required for the erasing
process is reduced.

According to Claim 16 of the present invention, the optical
disk data erasing method defined in Claim 15 further comprises 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



~

di sk data erasing nethod defined in Claim15 further conprises a

determ nation step of 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 in the di%k recording 30 information
acquisition step; wherein, when data are recorded on the wite-once
optical disk, the recorded data are erased in the erasing step; and when
nﬁ data are recorded on the optical disk, an error signal is returned to
t he host _conputer in the determnation step to notify the user that the

dat a e%]ag?ﬁfggtjp%c%%%u%%l%?nt%t%i SRR d'fPetIhéj%%/ﬁiac‘”aq TR A& ef or e,
when no data are recorded on the optical disk, the user can know that

t here FRenBrhb@TORE eXRELER! t feS Hrat Hr e rRINFSH A if 1Sl 8 Bhifer eby
the user can performthe erasing process on only a data-recorded optical

di sk, WFERLRT PEPP or MAAGREN MR AKE KRR b & OB diHG Ko
Claim 17 of the present invention, the optical disk data erasing nethod
defi ne@ i ArCPAi $AIBAbri6re Lt EIRG tRompy IRRSE GOMBILTY cdt ity step of
notifying the user of the disk recording information which is obtained in
the didktesmbrathen $veRrERION &t dihisitdsn Hadp, thehrdaigh aues skt
conputer; an erasing area specification instruction step in which the user
i ssuespaPCeHStFBchPNtd dre sprerditdhem de orrias ingliskea, Bretdkordasi s of
the di sk recording information, through the host conputer; and an erasing
area dehentiondatapand reterddéhgn filmmontieadatd-ghacdidedisareaagbtkaioved i n
the di sk recording information

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.

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 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 detecting, 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 specification instruction; wherein data

recorded in the erasing area, which is detected in the erasing

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



acquisition step, an area corresponding to the specified erasing area on
the basis of the specification instruction; wherein data recorded in the
erasing area, which is detected in the era5|ng area detection step, are
erased in the erasing step. Therefore, 3831 a the user can know the erasabl e
data area in the | oaded optical disk data and, as the result, the user can
specify a desired area to be erased. According to Claim 18 of the present
vention, the optical disk data erasing nethod defined in any of C ains

furth t whi ch th t th h
the. hobecONat 677 ARBERBRS: ﬁ%%?%i PO 10 G ool o
deri ng execution of the gﬁta era ﬁrocess noni to i nst ptlon
Step of 15T FBAFCATFY FEshifig" SRUGFasFRG STak oo hoTh o he® I9RTTARA I %P % rom

t he host % nputer, when it is set that the interface bus is not to be
occupi &8; Enﬁrésﬁﬂnltorlng step of nmonitoring the data erasing state on
the basis of the erasing state nonitoring instruction. Therefore, when the
user sets t4ﬁﬁo¥¢&99rﬁbe%ﬁﬁ¥tﬂﬁ;qg;QRﬁ Hﬁ@sﬁétoééﬁﬁpééonthéhﬁo§Ptl§éﬁputer
can execute another process while the optical disk data erasing apparatus
execut 83Skhdagat §rapasPngeprodedafimedt herany wierCkaiens nterfade bus is to
be occupi ed, the host conputer can speedily detect the end of the erasing
proces§uéFh?ﬁeCQﬂPFé§PS desRethi B e B8P nin dfpkelatthe yRaorditiy ttdixQusghm 19

of the present invention, an optical
the host computer, whether an interface bus is to be occupied or

not during execution of the data erasing process; a monitoring
instruction 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 monitoring
step of monitoring the data erasing state on the basis of the
erasing state monitoring instruction. 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
erasing apparatus executes the data erasing process. Further,
when the 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 19 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



di sk data erasing nmethod conprises: a first junper switch setting step of
setting ONVVOFF of a first junper switch; a setting identification step of
identifying the setting of the first .'ynper switch; a judgenent step of
maki ng a judgenent as to whether a | ed optical disk is a wite-once
optical disk or 32 not; an erasing step of overwiting the wite-once
optical disk by irradiating the optical disk wwth a | aser beam havi ng the
same recording power as that at recording, according to the setting of
the first junper switch, thereb eraslnggdgﬁa recorded on the

I

di sk; BAR’ aﬂneFééﬁ’aﬂ step of auebwhitt B Tt TP O%tﬂtf?@alélcﬁ
atter the.data eraS|ng groc ss; . wWherein, when the first %mﬁP SMAtCh IS
ON, th}éyeFEE?ﬂbaE%%ﬁ R r‘f’l%t%ﬁ%ld‘é%%k ‘éJr‘éEl%gl%%%? REBw; 2 I 1378 i r st
junper switch is OFF or when it is judged in the judgenent step that the
| oaded BpPFEaNd BPYRY| 8Snblak ki F%C%ﬁ%n%rpt?%%?r%l?r%g( tq @%pﬁ‘?%n%% is
automatically ejected in the ejection step, and it is displayed, in a
dlspIthgtébrSFhéPmPﬁé ﬁ@%%@%ra%hﬁ@e%Yo%é%%lm% FRta tEEE Qﬁuﬁﬂnﬁﬂf on the
optical disk. Therefore, the optical disk data erasing process can be
perfor%ﬂl@@rltﬁesbptalcél agi ekedbianesbePnof aippamaticalalomseddaar dihfg to
an external control, w thout using the host conputer. Further, since the
dat a epptingl pdoabssftsr Blye odat @derastng dedodss cdremirc,owm@t glhe er ased
easily, at low cost, whereby | eakage of secret information is prevented
when t hersopfispér diwktecls s sCldr delde dcaninly ngten Ciaite 2theofdatre present
i nvention, an optical

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 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.

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



di sk data erasing nethod conprises: a first junper switch setting step of
setting ONVOFF of a first junper switch; a setting identification step of
identifying the setting of the first d£unper swi tch; a judgement step of
maki ng a judgenent as to whether a | ted opti cal disk is a wite-once
optical disk or 33 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 eras data recorded on the optica

di sk; &7 aﬁnejeéé‘tsnlé‘ﬁ step sf g ?BW’E%T—I:‘STJ | YR eyBLte nan@%eo%%‘i:%lal A kK
after the data eraS|ng process; in, when the first junper switch is
ON, theYerddprgaddiag shar petifal aaﬁh ‘é%‘é%mgl%%‘é%?a??% hayinghen the first
junper switch is OFF or when it is judged in the judgenent step that the
| oaded FeFRLOdRY @PwRLi BLABET athRnt Ehéhc@t oPtFREI i Y skICEMEILPY i kAl thpsk s
automatically ejected in the ejection step, and it is displayed, in a
di spl ayestépg PﬁaﬁhﬁhélééﬁalEWE@Fn@WhF@Ees§h$§ebho@r@%ﬂ%@ @xee UEeEOBREd he
optical disk. Therefore, the optical disk data erasing process can be
per f or R8d the Pﬁéléﬁﬂldaﬁkdlékd aat 8] e¢biPmgS bpPparht Mstanahcakbrording to
an external control, wthout using the host conputer. Further, since the
dat a eﬁa§icf¢gngprtbeeQQtilQaéutiDﬁht afiter etioe deat @a¢ vashmg ber conpd et‘eﬂleyreira,s ed
easily, at |ow cost, whereby | eakage of secret information is prevented
when t Weeopthealfidissk]jumpdisswt tdeld. 1 AcO¥r dilmg ¢10aClzg ns 2dp of taes prlesent
i nvention, the optical

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 external control,

without using the host computer. Further, since the data erasing

process 1is automated, recorded data can be completely erased

easily, at low cost, whereby leakage of secret information is

prevented when the optical disk is discarded.

According to Claim 21 of the present invention, the optical

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,



di sk data erasing nethod defined in Claim19 or 20 further conprises a
checki ng step of checking whether the data erasing process has ended
normal |y or not; wherein, when the data erasing process for the wite-once
optical disk has not ended nornally, the optical disk is automatically
ejected in the ejection step, 34 and it is displayed, in the display step,
that the data erasing process is not to be executed on the optical disk.
Therefore, when the data erasing process has not ended nornally, the user
IS prevgnted,fr m erroneously recggnizing that the erasin rocess has

nor mal Pdendeds GAdPFR¥RMdI $RaFOFngIPREaBpiteRy W3k the i ch edstid% o be
er.ased are not erased. According to Caim?22 of the present invention, the
opti caPTOGPSR &t BOEr 5Si R§ REERBECHePT nBle | AP &3 In TSk ur tReerebisti ses a
second junper switch setting step of setting OV OFF of a second junper
swi t ch"h¢RefBfoflatanREASLAE BEPECEF aBRAGNPF RS iroxRp be/, e & dieer
the entire surface of the disk, the second junper switch is ON, and when
t here PECHBRRBEJIrEMerHEGNEAES 4t HEQUER1ZiNE EMT rdis BT DPRIRE S Sk,
the second junper switch is turned off, so that only a final session is
er asedha@i nhsuellexerdeidnganfefeomi descardine Erasipiy. caleslilsl Mg iwhigh
| ow-cost optical disk data erasing apparatus. According to Caim23 of the
presentaicavént bencrahedoprécapt erakedat a erasi ng net hod defined in any of
Clains 19 to 22 further conprises a disk recording information acquisition
step of acquedrdinanftor MHtdion 22| ithg oeaeddt anveasided aheaoptiaal
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
executing the entire-surface erasing, resulting in a low-cost
optical disk data erasing apparatus.
According 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 acgquisition 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,



-

dat a-unrecorded area of the wite-once optical disk; wherein data recorded
i.-n the data-recorded area are erased in the erasing step. Therefore, the
data erasing process can be performed on only the data-recorded area,
whi | e the data-unrecorded area, which eds not be erased, is outside the
target of the erasing process, 35 whereby the tine required for the erasing
process is reduced. According to Caim24 of the present invention, the
optical disk data erasing nethod defined in Caim23 further conprises a
deterniﬁation sbgp of deterniningﬂmhether data are recorded on the

I

wri t e- BREESBYt FESI TAMEKTBRUABES BTt hBS LBERIIRT RIRCH K-S retBiThithy
i aformation obtained in the disk recording information, acquisition step;
wher ei n, WhetFREBE T & dcltded ot HEMBHESE N VPR  dPsk OPEREaL
recorded data are erased in the erasing, step; and when no data are
recor d8dS&ndehe GFRELRGNEETRREI Cafinefsk? thel®pts cHir sk FLERAKMSI™L cal |y
ejected in the ejection step, and it is displayed, in the display step,
t hat tﬁ@tﬂéménaéia§iﬁEeEr8§e§§t?§mh%%ng0W¥@¢Q§&xﬁﬁ§%i%ﬁ?tqﬁ? 94N di sk.
Therefore, when no data are recorded on the optical disk, the user knows
t hat t RBReWF3tApORERJOPBlERECAEEKt PE BAFa @ ashhPaprocdsstheaarfisder f orns
the data erasing process on only a data- recorded optical disk, wthout
per f or heAagrdhngnhpfesnaryorr astagnegroeesite BRI ER CRESCRIRTIION @mDRAN NGS
Figure 1 is a block diagramillustrating the construction of a data
er asi ngcapparsios atepr divhgreoni hehen edetr drwergdarded 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 present invention.
Figure 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



Figure 2 is a block diagramillustrating the construction of a system
according to a first or second enbodi nent of the present invention.
Figures 3 are a front view and a rear yiew of a data erasing 36 apparatus
(drive) according to a third embodi merit® of the present invention. Figure 4
is a diagramillustrating an exanple of a disk format according to the
present invention. Figure 5is a flowhart illustrating the procedure of a
data erasing nethod according to the first enbodi ment of the present

i nventi

cr asi nISRRERBA ndBbHiEhg oL NG GebBnd BHbOA FERTLOFEE he: pr Eeerkmeser

iavention. Fiqure 7 is a flowhart illustrating the procedure of
erasi ng"HEl*hdH according to the third enbodi ment of the present

a data

a data
i nvention.

BEST MODE TQ EXECUTE THE | NVENTI ON Her ei nafter, enbodi nents of thi pr esent

i nvention wilt9%he destrd PHah TP 1% ThEXFTREENGE. aT

Rid s

nts described herejnafter are nerely exanples, and the present

enbodi
invent?gﬁmﬁg RGECFELPPi EPebRE oPFRBSRE eiBBER HEMR s. [ Enbodi nent 1]

Hereinafter,_an optical disk data erasing apparatus according to a first
enbodi ment JFLIHE pt dsert FIRHAON InilusTg@ting the procedure”of a data

erasing method according to the first embodiment of the present

invention.

Figure 6 is a flowchart 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 the third embodiment of the present

invention.

BEST MODE 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, and the present
invention 1is 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,

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

2, 3,

Figure 1 is a diagram illustrating the construction of an




described. This first enbodi nent corresponds to Clains 1, 2, 3, 4, 5, 13,
14, 15, 16, and 17. Figure 1 is a diagramillustrating the construction of
an 37 optical disk data erasing apparatus 22. In figure 1, the optical disk
data erasing apparatus 22 is an optichl disk recording apparatus for
witing or reading data in/froma recordable optical disk 111 by
irradiating the optical disk with a | aser beam The optical disk data
erasi ng apparatus 22 conprises a CPU 101, a RAM 102, a ROM 103, an EFM
encoder/ decoder, .circuit 104, .an EFNIW[FBLE Eignal processing circuit 105,
a | aselPR odisk date $585139) 4BRATRFERUHZ107, a speed change circuit
108, a rotation_control circuit 109, and a notor 110. The CPU 101 i.s
provi ded wi t h?aht9hee rbict il IRICSEH 195 IR ST VR CEGRIEATHG £f 1S
instruction froma host conmputer 21, and controls the respective

const i BReRPSi6R Lt Hd SEptrEarddngk2BRe A2 L8P aBPRWEbPER Gt ¥5 DRGERDrB Y to a
command fromthe ROM 103 or an instruction fromthe host conputer 21. The

RAM 102 04tg08s @ ggcardahdet REEROM 1085kt bt bsby tBhmdhting EontoREi¢ay t he
CPU 101. The EFM encoder/decoder circuit 104 gerforns encodi ng or

decodi 8§ & Wighi gudarerdbesh- si dhgl SPsicaat disFhdaERMVeYWEBBLE aBPgharus
processing circuit 105 controls a disk driving nmechanism on the basis of
VOBBL E Zi2nfcompatiises whic€H 181f eadRRMobPEZ hea op®M chi3, dBKEHAM 1. The di sk
driving nmechani smconprises the speed change <circuit 108 for changing the
rotati@mcggegdd@toﬁhg goronitt h84, an EFM WOBBLE signal processing
circuit 105, a laser control circuit 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 respective constituents of the optical disk data
erasing apparatus 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
decoding of various kinds of signals or data. The EFM WOBBLE
signal processing circuit 105 controls a disk driving mechanism
on the basis of WOBBLE information which is read from the optical
disk 111. The disk driving mechanism comprises 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.



rotation control circuit 109 for controlling the rpm (revolutions per

m nute) of the notor, and the notor 110 for rotating the optical disk 111.
38 The laser control circuit 106 perfor$s recording of data into the
optical disk 111 as well as reading of®% ecorded data fromthe optical disk
111, by irradiating the optical disk 111 wth a | aser beam outputted from
the | aser pickup 107 while noving the |aser pickup 107 fromthe inner
circunference of the rotating optical disk 111 toward the outer

ci rcunferenc Furt her | aser contr circuit 106 pr o e ith an
erasing nea ?o]rau%%éc‘iﬂrtw ‘ﬂ]:t’t%t“etr;lsqﬁd’ I 53%sr8r‘fotrhznﬁa§\lélsg F‘Wlan

erasing instruction f e st co ter reby _recorded data on the
opt i ca%nHPsE El?PFécéiag]éaQ g Bﬁtwgg a? s’Re%‘ng%g e?%s#%o d:’:tﬁfs 22
constructed as described above is provided with a judgenent neans for

maki ngt&OMj Gh§eRBRECAS gbsﬁhétEerthérF%%Héﬁl%%t?Q%ﬂORﬁ%ﬂ@%ﬁEﬂﬁ%;%%%W|te-

once optical disk (CD-R disk) or not; a disk recording informtion
ach|sWtFBnan%aﬁ§rfBFa@caHFPPHEe?nfé?ﬁaf?%nl?%¢%tFtﬁfuR(}Qf(ﬂﬂ%%ﬁtecorded
area or a data-unrecorded area of the CD-R disk 111 on the basis of a disk
recor dRAYLNAf BRARLABATaB4GKEPt 104 Tramt ERetivne s romewefsnicespdthe 21; a
notification neans for notifying the user that the disk recording

i nf or nEetahRing opbigphediskhtblghovhrdhbRe ewhputerrumieyerareasi ng area
detection nmeans for detecting, when an instruction that specifies an area
f rom whichheat atheelesebecentsed ¢hecelhal@eris afervicded ovidsh @&n

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 (CD-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 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) 1is issued by the user through the host
computer 21 on the basis of the disk recording information, an

area corresponding to the specified data erasing area on the




data erasing area) is issued by the user through the host conputer 21 on
tthe basis of the disk recording information, an area corresponding to the
speci fi ed data erasing area on the SQWﬁgsis of the instruction; and a
determ nati on neans for determ ning ther data are recorded on the CD-R
disk 111 or not, on the basis of the disk recording information. The
erasing neans overwites the optical disk 111 which is judged as a CDO-R
disk by the judgenent neans, by irradiating the optical disk 111 with a

| aser beam havi ng a.recording power, eq aL to oE.hi her_ than_that at

( ecor dPRG L5t Rir 6By APRSTHGELHE” d4Ed FedoFaBRBACLAR BpeRtar Ofi sk 111.
Fi.gure 2 is a hl ock, di ramillustrating.the constructjion.o opti cal

i i GebreErdaing petBRradebrafrs TocPrdcdretonit Phvhrdisk 1 PPusl 2,
the optical disk data erasing apparatus 22 and the host conputer 21 are
connecF@dtPﬁrGGéﬁsaﬁfiﬁpérﬁégé gﬁEPédiég 13R@rPari9ts ki nds of commands are

outputted from"Witing Software" that is a recording application in the

host conput efR21eTAHIARNPBRD TR T Sppdreatdid 221 migdy & 14 & ighdilsgr am
illustrating an exanple of a disk format. In figure 4, 41 denotes a PCA

( Power JE&I9ieRr @6i 8nCRrBaPl86r PYobl i APAGCRANBCRERAE e PECHFBRAY2PENRIERE a

di sk. 42 denotes a PMA (Program Menory Area) wherein information about the
start OpPitaEadr daré Lildeverhan ARFEAMYCABCRABLEILt R aERCOFINNTE eBRYGECTRAEK,

to or higher than that at recording, thereby erasing the data
recorded on the optical disk 111.

Figure 2 is 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 recording 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 denotes a
PMA (Program Memory Area) wherein information about the start
time or end time of an already—recorded.track 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



information for identifying the disk, and the like are stored. One session
irs conposed of a read-in area 43, a programarea 44, and a read-out area
45, and a plurality of sessions are recorded 40 in a single disk. Recording
shoul d be carried out so that the ses&fons are sequentially recorded from
the inner circunference of the disk toward the outer circunference. In
each session, the read-in area 43 indicates the position where data are
recorded, and holds a TOC (Table of Contents) which is track information

of the .sessian. .The .program area 44 _holds.infornmation includjng user data
and a pas& A% Pd%]%'ﬁe qqﬂ?éﬁi”ﬁt SN UIAe LEIFAGTLES sPBR. S?hEh?gaElb%ut ar ea

45 indicates the end of data. It is assuned that a session 1 and a session
2 are AFCIRS A6 EF WS 2A1YeEFERIST STPR the TRRAT st SmEekrRT%cks
1"*3 are recorded in the respective sessions 1' 3. Wen the host conputer
21 out Pt $h&n dlsdt FOMRTEN thEr CBESEI RGTCHRESERRFRe surface of the disk, the
data erasing_apparatus 22 overwites an overwite target area 1 to erase
data from t héRafaeh 3SR, thee herddvdhmmies 481 ladisats safhienPosaEiioan f or
erasing only the session 3 while |eaving the sessions 1 and 2 as

ef f ect Whergatdatas REedgegoadadi ngndppatdsus POCoVBakke t@S Gontenvieswite
target area 2 to erase data fromthe area 2. Next, a description will be

gi ven #highpdishéddacdr indadimagionaps rheosdedion. t hBhdi BRogramt heezadé where

the disk is |oaded to obtain all of track
holds information including user data and a pass table from the

immediately preceding session. 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 1~~3.

When the host computer 21 outputs an instruction for erasing
the entire surface of the disk, the data erasing apparatus 22
overwrites an overwrite 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 it



information and | atest user data information (i.e., a pass table recorded
i-n the final session), the |nfornat|on inthe read-in area 43 at the

i nnermost circunference is read out, 9 when it 41 is judged that the

| oaded disk is a multi-session-recorde di sk, the disk is searched for al
of track information up to the final session and the pass table in the
final session. As a nethod of searching the disk for all of track

i nformation up to the final session, there is a nethod of sequentially

readi ng the re n_areas._of t pective sessions, In this netho
e P LA SRS b ﬂlﬁﬁ lﬁeadmpﬁtlaﬁ%asa@nore?%g%%s@mh Lis
read, and the read-in area 43 of sessj on is accessed on the basis of

t he obFQPnQ&SFnFErﬁﬁ?FSHedaSBHta@ﬁe°6r55?§ﬁ1éPQPFmﬁFhﬁno¥ptﬁ% thestumrd to
read the TOC information of the sessjion 2 and, thereafter, the read-in
area 43©5§fA0opnandesBpoRass| §2htEedBelnBniiRBLHARFEIGR  t he obt ai ned

i nformation about the programstart tinme of the session 3. Since there is
no data in the & BREH RSB diinhehedhidh B t#ils ofartie@dk judged as an

unrecorded area, and the previous session 2 is judged as the final
sessi opnforBAtaPh BP tPatRei ALBAAREEBALOD, therdtelsi dancethedioh is
obt ai ned, access is nade to, for exanple, the pass table of the final
sessi oaeanentéabayi seaflingetheackadrfhoanass onf othe heespeativesseésnjons.
thereby obtaining the pass table of the final session or the like. Next,
an opt Loakthdsskethod, einsthglhpt hodeateor tnfigrnatite ifiitlke redddiment will
be described with reference to figure 5.
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
area 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, for example,
the pass table of the final session on the basis of the track
information of the final session, thereby obtaining the pass
table of the final session or the like.
Next, an optical 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,



When the optical disk is | oaded on the data erasing apparatus 22,
iFnitially, the CPU 101 controls the rotation control circuit 109 to spin
up the motor 110 in step S51. Then, 42 jhe |oaded optical disk 111 is
irradiated with a | aser beamto read Hata recorded on the optical disk
111, and it is checked whether the optical disk 111 is a CD-R di sk or not,
on the basis of WOBBLE information which is obtained through the EFM
WOBBLE signal processing circuit 105, followed by step S52. In step S52,

it d t her. t.t dat a, i t 22 i di sk
recor dERE. TRPGFAaCPOR AEqITEIt 1oh EohtEAd (ot Jthahe: o Fedtrtt 0
| Af tign" "Read Track f tion:) whj i S i d f t he host
AR TR A A kR ST LR v
t t S53. | tep,.53, the disk di i nf ti ft R di sk
191° <PosERERetReTRECARSR RLSE: HigLs i o BRI GPT STUIS neth b HATH Sk
recording information acquisition means as follows. The outline of the

di sk r 8EoFHPREEsEAERITetEPRSERHCEBNTE hePbakhed obR i | % riat PR out t he

start tinme and end tinme of the already-_recorded track and reserved track,
whi ch PAEBAAaPFreRePS1REcELEER1tI A0P hel PMOWSA RY tHeER N - circunf erence of
the disk 111, and the TOC information which is recorded in the read-in

area 43 of edthteRskidon ltare £hne@d shafines P&t Weoén thie d@ifacragdided

area and the data-unrecorded area is actually detected to obtain the
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
S53.

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



details of the disk recording state, whereby the disk recording

tnformation is obtained. Next, in step S54, disk recording information
adapted to the 43 disk recordlng |nfon§?t|on acqui sition conmand (a conmmand
of "Read Di sk Information” or "Read Trdck Information”) is returned to the
host conputer 21 to notify the user of the data recording information.
Thereby, the user can specify a desired erasing area. Next, in step S55,

it is checked whether the data erasing apparatus 22 receives an erasing
connang which is Ji.ssued ut er V%en t he appar at us 22

££Lro t he _host co
receiv §s¥hF§ S sptvmtels MRy Pﬁ@nﬁﬁ88e§§q§b§§ s?%%m%%% ib%?mm?% sfep S56, it
det d h tt , ded tical
i sk 11T98P HSF e@m%arm%‘h‘é‘oa&“?sa?k Far e T ey %ri‘d aCo grpeenelt ! o2
I dy- ed CD-R Kk t Oh th
grgggs ggé étSFQBpggls h g?eg %%g %ei?%gia g? E%c?ég?ﬁﬁﬁﬁgthg
erasing command is conpared with the recordlnﬂgarea obtalged in step S53,

and onPFfPﬁ@aFéeBrdlﬁ&eéﬁgg'cﬁp?egﬁsﬁdFﬁB BBeFhEYsPefPFiERd 8FASIAY area is
overwritten by irradiating the area with a | aser beam having a recording
power &d8al- to or higher than that at recording to overwite the recording
area, whereby data recorded in the specified area are erased. In this way,
the user carNe¥fask ohtspP &5ositled ardgcked whether the data erasing

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 S58.

In step S57, the erasing area specified by the erasing
command is compared with the recording area obtained in step S53,
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. 1In 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

S58, an error signal indicating that the loaded disk is an



When an optical disk other than the already-recorded CD-R disk is | oaded,
the erasing command becones invalid and, in step S58, an error signal
indicating that the | oaded disk is an 44 inerasable disk is returned to the
host conputer. Since there is no need 4 execute data erasing when no data
are recorded on the optical disk 111, needl ess operation is avoi ded,
resulting in reduced cost. As described above, in the optical disk data
erasing apparatus according to the first enbodinment, it is judged whet her
the | oaded optical disk 111 is a wite-once disk or not, and when it is a
write- dREEAGRBRE BYEkwLPt FR§UFBCEaFPi ERCoLPSBYCOMRRERE at | HERERetopES ch
disk 111 with a | aser beam having a recording power equal to or higher
t han t Rat N&Edr EoRUPRYLCOA2ERCTPESNY BReANP nd kAR F DN FFVIHRhOThdste
conputer 21, thereby erasing data recorded on the optical disk 111
Ther ef 8PELCak ddpki iéﬂ/dpgﬁdgaﬁa epPasahfonphar alekdsthi cfe sl Esie i
conpletely erase data recorded on an optical disk is realized easily, at
| ow c&seucgdt BeGL-having to use a special apparatus and without
generati ng substances del eterious to environnment, whereby |eakage of
secret i nforkatdescridebelpreventredivwhepttiteldiddle ki sladiaseardedg Furt her,
when the host conputer 21 issues a disk recording information acquisition
i nst rueppematdeskcrecdidgngoi hher it s bnembed atemty, tiot ai dafwigest ovtdathear ea
or a data-unrecorded area of the optical disk 111 is obtained. Therefore,
dat a ethsi hgadad bptipelfdiakdldh dsl§y wvheteadmces etimidest arceg, add lwhdrhe
dat a-

it is a write-once disk, overwriting is carried out by

irradiating the optical 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 apparatus 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 information
relating to a data-recorded 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, i1s outside the target
of data erasing, whereby the time required for data erasing is

reduced.



unrecorded area, which needs not be erased, is outside the target of data
erasing, whereby the tinme required for data erasing is reduced. 45
[ Enbodi ment 2] Hereinafter, an optical disk data erasing apparatus
according to a second enbodi nent will %9 described. This second enbodinent
corresponds to Clains 1, 2, 3, 4, 5, 6, 13, 14, 15, 16, 17, and 18. Figure
1is a block diagramillustrating the construction of an optical disk data
erasing apparatus. Figure 2 is a block diagramillustrating the
constructjon, . of a 2 ta erasing system Figure 4 is a diagramillustrating
an exahpleo8tmany; format. Since figures 1, 2, and 4 have already been
described with respect to the first enbodi nent, repeated description is
not necessdlgraifaifier sédoPdmdddidhekt daFRe SEAELRS 2BPEK234Fa er asi ng
apparatus 22 according to the second enbodinment is provided with a
j udgenBRECHBARY EBr 2 nBRE ALY e RNt Wiak! tRe iRITEPate | DRBR S HPRR<al
disk 111 is a wite- once optical_ disk (CD-R disk) or not; a disk recording
i nf or nePedinenti sPrromraRdnste oflabiai ki iy ihf dtmeti oy rielatihg 130 ¥/
dat a-recorded area or a data-unrecorded area of the CD-R disk 111, on the
basi s b7, aadifisk8recording information acquisition instruction fromthe
host conputer 21; a notification neans for notifying the user of the disk
recordi ng i Mfigrum ilons tehidwgk diedrest iddmstretiny; the epasitmgcsiea of
detecti on neans for

an optical disk data erasing apparatus. Figure 2 is a block

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 provided with a judgement means for making a
judgement as to whether the loaded optical disk 111 is 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-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 of the disk recording information
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



detecting, when an instruction that specifies an area fromwhich data are
to be erased (hereinafter referred to as "a data erasing area") is issued
by the user through the host conputer %% on the 46 basis of the disk
recording information, an area corresponding to the specified data erasing
area on the basis of the instruction; a determnation means for
determ ni ng whether data are recorded on the CD-R disk 111 or not, on the
basi s of the disk recording information; and a setting neans with which
conputer 21, whether or not the interface

t he us er sets, %B%qd t he host

bus is %(}ﬁx?QJ FESRG O&REc ot SHmBFlBBtaaBr3§?ﬁgcoﬁﬁi§po%ﬂl%%tF%al
dirsk data eraS| thod according to this second enbodi nent wl | be
descri @ﬁé@ £53FGr 8162 PnEhet Rasbpt PEaFai SRSFEUFbERRY on

t he data eraS|ng1apparatus 22, |n|t|aII% the CPU 101 controls the _ rotation
cont r ol® G&TERH MRAYY Ao SR G55t REtRBEGPIRI0WNATEEEpIEEE . aReReCO¥PRA| naded
optical disk 111 is irradiated with a | aser beamto read data recorded on
the optfcdinedikc R fiskadd Li ©Fi §0fudg§Bdthaneemes Phetbptitak BeeRrdingis a
CD-R di sk or not, on the basis of WOBBLE informati on which is obtained
througHﬂﬂ@?M@ﬂMOMCBBEE 3sisghaRNgr Beassi Hythi veirck s, user|swks, by step
S62. In step S62, it is checked whether or not the data erasing apparatus
22 rec&haesigh dﬁ@khp@@oﬁ@m@gtﬁﬁfBﬁwawhéhhaéqgrsn©tohhecbmhgnﬂaQQl@oﬂﬁ&nd of
"Read Disk Information" or "Read Track Information") which is outputted
fromt i@ Westoasopgededuzingesrcuthenappfadatasep@sirgei ves the command, the
process goes to step

Next, an optical disk data erasing method according to this
second embodiment will be described with reference to figure 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
signal processing circuit 105, followed by step S62.

In step S62, it is checked whether or not the data erasing
apparatus 22 receives a disk recording information acquisition
command (a command of “Read Disk Information” or “Read Track
Information”) which is outputted from the host computer 21. When
the apparatus 22 receives the command, the process goes to step
S63.

In step S63, the disk recording information of the CD-R disk

111 is obtained.



S63. In step S63, the disk recording information of the CD-R disk 111 is
obt ai ned. 47 The disk recording information is obtained by the disk

recording i nformation acquisition means, as follows. The outline of the
di sk recording state is grasped on the 'basis of the information about the

start tinme and end tine of the already- recorded track and reserved track,
which information is recorded in the PVA 42 at the inner circunference of
the disk 111, and the TOC information which is recorded in the read-in
area 43 of ch ,.session, and a hreak of pits t wee he_ _dat a-recorded
ren and  tHBasiaRAFeRs8s IrdRTRE Rerh it oGl BEPeRY: BHPeRBYR se the
details of the djsk recording state, thereby obtaining the disk recording
i nf or NEE FORLR@XE PP HIR TP SEATU Tkt PR KNG FLDr3f P 56T nat T At to
the disk recording information acquisition conmand (a conmand of "Read

Di sk | 7F of hat b7k B CORETRY 15 Gke |+ﬁo%%?f?‘%f§"§n i dtdiedt (4% he host
conputer 21 to notify the user of the data recording information. Thereby,
the usErIQEREHERI FRORL deldd retP &l asihy anf &nd NeWte Qi e lssRdyit s
checked whether or not the data _erasing apparatus 22 receives an erasing
commante GPTEed | Sragiit 3RA t ERE S FHRA t ied Hos t Witk ueho Tmp t e i & He capisacat us
22 receives the conmand, the process goes to step S66. Next, in step S66,
it is %%e%m%dPMheQ%e¢tdgn%_iﬁﬂgxégi@ggwﬁerence 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 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 information acquisition command (a command of
“Read 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 S65, it is checked whether or not the data
erasing apparatus 22 receives an erasing command which is
outputted from the host computer 21. When the apparatus 22
receives the command, the process goes to step S66.

Next, in step S66, 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 S67. Otherwise, the process goes to step



been witten in the | oaded optical disk 111 or not. Wen the optical disk

111 is judged as an already-recorded CD-R disk, the process goes to step

S67. Ot herwi se, the process goes to step 48 S6F. In step S6F, when the disk

111 is not an already-recorded CDR di%k, the erasi ng comand becones

invalid, and an error signal indicating that the optical disk 111 is an

i nerasable disk is returned to the host conputer 21. Since there is no

need to execute data erasing when no data are recorded on the optical

di sk 111, needl ess operation is avoided, resulting in reduced cost. In

step Séﬁ?'it i s checked whether the disk erasing conmand i ndicates

"4 medi at e" designal%gg that the interface bus is to he occupied or, "Non
1

| medi at e" dEi YHER | HEeR Hd'S st ddd Bifs B0 Ao 6 3y FeERs8E. 1n

the case where the "I medi ate" designating command, i s received, the process
goes t§D§Pe61§68.ttheFﬁélﬁasﬁomﬂéPg PReCTAB N ikt at & i §aR ¥ ng
command is received, the process goes to step S6D. In the case where the

| medi 8ienadedngigetagdc Shrandhe soPEdeat v@tis Kt hbl pocEssippeas il et dpsis68
wherein a response to the command is imediately returned to the host
conput és Zetugnedelkeashet hestnecerputer bas. Theneaf teerei hsshepnssd, terasing
of data in the specified area is started. In step S6A, it is checked

whet heexecutiet dalie dabairgashey BPparhe UBrQ2reeeriedsom the iephkcat at e

nmoni tor command such as "Test Unit Ready" or the
disk 111, needless operation is avoided, resulting in reduced

cost.

In step S67, it is checked whether the disk erasing command
indicates "Immediate" designating that the interface bus is to be
occupied or "Non Immediate"” designating that the interface bus is
not to be occupied. 1In the case where the "Immediate"
designating command is received, the process goes to 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 S68 wherein a response to the
command is immediately returned to the host computer 21 to
release the interface bus. Thereafter, in step S69, erasing of
data in the specified area is started. 1In 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 disk erasing



li ke. \When the apparatus 22 receives the command, the process goes to step
S6B. In step S6B, it is notified to the host conputer 21 that the data
erasing state of the disk erasing 49 ap aratus 22 is any of the follow ng
states: the state where data erasing4% being executed, the state where
data erasing has normally ended, and the state where the data erasing has
abnormal |y ended. Then, as shown in step S6C, until the host conputer 21
is notified by the disk erasing apparatus 22 that the data erasing has
normal |y ended or that it has abnormally ended, the host conputer 21

ontlnﬁBEafétB§r?%d%§aﬁm¥ obit phe 59%%?%%%@ SEART g (e omhete datet e
S6A. In this way, since the host conputer 21 periodically checks the data

erasi n§ratake id eRRYrexeehectonphet At ofhRie Elesiarpsitie st conput er
21 can execute another processing while the disk erasing apparatus 22 is
execut PAFTAALE RASHNGADENthReSBASe WRFR e daoh 9uAfddi%ateé’s designating
command is received, the grocess goes to step S6D wherein the di sk erasing
appar a@bBopRa gkEcerdedr asTAgN of ag hehapeciti seemr $6C, Turtichfthe host step
S6E, the data erasing apparatus 22 outputs a response to the connand
whi ch ¢edbebeesZihas noel Hed ky ashagisls qwasild wppemdae:dlsorzzatm@rtmmy
ended, to the host conputer 21. Thereby, the host conputer 21 can speedily
det ectdéhe evapieyibas oioded bly eeradéahgor |thdintit dfasstadpo 869 lanén8eb, t he
erasing area specified by the erasing command is conpared with the
recordthg host obmputed 21 continues to periodically output a driving

state monitor command in step S6A. In this way, since the host

computer 21 periodically checks the data erasing state to confirm

the completion of data erasing, the host computer 21 can execute

another processing while the disk erasing apparatus 22 is

executing data erasing.

In the case where the "Non Immediaté" designating command is
received, the process goes to step S6D wherein the disk 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 erasing has normally
ended or abnormally ended, to the host computer 21. Thereby, the
host computer 21 can speedily detect the completion of data
erasing.

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, 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



in step S63, and only the recording area corresponding to the specified

erasing area is overwitten by irradiating the area with a |aser beam

having a recordi ng power equal to or higher 50 | than that at recording,

t hereby erasing the recorded dat a. | n5Che optical disk data erasing

apparatus according to the second enbodinent, it is judged whether the

| oaded optical disk 111 is a wite-once optical disk or not, and when the

disk 111 is a wite-once optical disk, overwiting of the optical disk 111
er beam

is carried out by irradiating the optical, disk 111 mj%? | as
havi ngtB2p ebBf bi #y PovRFIdial CHROF Y i ifrem Iﬁ%?tQEQPr ed?ﬁ@%@rding, on the
basis of an instruction fromthe host conputer 21, thereby erasing the
recorded datl® tHfer@fécal &4 sspPRcal erasiRIdaPRAEAEEFNECEBRAFRFUES WATCh i s
able to completely erase data recorded on an optical djsk, can be realized
easi | yse@end oopbedimenty t Houks HEAFRA tihafhe fa BisedicfideshpRtacad Sid ki t hout
generating substances del eterious to environnment, whereby |eakage __of
secr et L1 hf 6% nait Vohteapn®e Rlehent <l Sheat tIRE disdid ivdhegy dé@r ddgk 111 is
Furthernore, the data erasing apparatus 22 obtains disk recqrdiga .
i nf or nat VohteePaEs nePEbcal odt 2k r <R e Hineh O T ed ®rdicedr 6d6kddd ladda of
the optical disk 111 when the host conputer 21 outputs a disk recording
i nf or nearohedcout shy i baradiainh tTeraftoreal dieskddtld erdadi @g Ligsecedsadan be
performed on only the data-recorded area, while the data-unrecorded area,
whi ch heeilsg aoteberdingephwes eyual dwo tdre NHighpst tdfant Hdadr @¢i ng process,
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
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.
Furthermore, the data erasing apparatus 22 obtains disk
recording information 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 needs
not be erased, is 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



whereby the tinme required for the erasing process is reduced. Furthernore,
whet her the interface bus is to be occupied or not during execution of
data erasing is set by the user throug? t he host conputer 21. Therefore,
when it is set that the 51 interface® bus is not to be occupi ed, the host
conputer 21 can perform another processing while the optical disk data
erasing apparatus 22 is executing data erasing. Further, when the

i pterface bus is to be occupied, the host conputer can speedily detect the

end of ,data_erasjng by the optjcal disk gat erasi ng apparat us.
| Embodi RERE TSTorBPa ASfPEF, CAnPEpPFCHP. Bl kE Bat BOBF ASPAG Sbpaf i Ean
aecordin% to a thiFd enbodi mrent w || _be described. This third enbodi nent
corr esBBRESTRo2RPEPRE Frogesginggwhile the oplcap dpak gata xmrasgihp 24.
Figure 1 is a block diagramillustrating the construction of an optical
di sk daPH2ERLYPngZappafAttetinyneetsi gufelng hasFuaktrerdywherntdescri bed
with respect to the first enmbodi nent, repeated description is not
necessaPyerfAgeobifcaP BPsRedaFaurtadi nghappas at CemPPt ek cornli spadi bhe
third enbodinent is provided with a first junper switch setting nmeans for
setti ngeEREDFFhef eRAf pEsdafanpeassi@tlen B2e eptieevhdlislumbatra swasingetting
nmeans for setting OV OFF of a second junper

apparatus.

[Embodiment 3]

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 optical disk data erasing apparatus. Since figure 1 has
already been described with respect to the first embodiment,
repeated description is not necessary.

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 setting 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



switch 33; a setting distinguishing neans for distinguishing whether the
first junper switch 32 and the second junper switch 33 are ON or OFF; a
j udgenent neans for judgi ng whet her tgg | oaded optical disk 111 is a CD-R
disk or not; an erasing neans for erasing recorded data, on the basis of
the setting of the first and second junper switches 32 and 33; an ejection
nmeans for 52 automatically ejecting the disk 111 after data erasing; a disk
recording information acquisition neans for acquiring information relating

to a data-recorded area or a data:unr rded area.of the. CD i 111

and a @I’é‘f%mﬁ?h‘éﬂﬂ}ﬁ %%%Elq%rtqbeet%lr% ﬁﬁﬁg Sthét T &8 S 're%cgfrl E(d on the
CD-R disk 111 or, not, on, the basjis of the disk recordin infqgnation

obt ai NEACHFIERS HP EREPRIHITI HHU S HHOr IR OIBT 2 d i S35 Weans T FG e 3 ( a)
shows a front view of the cggécal di sk eraskp%ﬁ'a par at u 2 %gri%e) and
fi gur eT8EBYLIRGOWR 2 FRkF~ T RF B tHE2 B o I4H THESE X 84533 P NGt es
an injection button, 32 denotes a first junper_sw tch, 33 .denotes ,a second
j unperCBuRt @hsk Bll gerrd & 39 naHP B fiTo i &% SSHBra%e W&‘&%ﬁ‘@@t or.
The first junper switch 32 indicates that the erasing operation is to be
execut @@tahehrei reserdnd emdthhERBESHEK didertt St Fhensiecdte€%t hat the
entire disk surface is to be erased when it is ON and that the

dat a- r tber desk areeot findhelnforna bt dingd e deaBdE@Fanding OFF. The

optical disk data erasing apparatus 22 according to this enbodi ment
aut onatn€akhgteprcacqehel ik meansnd turns the LED 34

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 connector.

The first jumper switch 32 indicates that the erasing
operation is to be executed when it is ON, and the second jumper
switch 33 indicates 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 disk 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 in this third embodiment the LED 34 is turned on as a

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



on when the first junper switch 32 is OFF, or when it is recognized that
‘the data erasing has not normally ended, or when it is determ ned by the
determ nation means that data are not ecorded on the CD-R disk. Wile in
this third enbodi ment the LED 34 is tuthed on as a di spl ay neans for
indicating that data erasing is not carried out, 53 the present invention
is not restricted thereto, and other nethods nay be enployed. Figure 4 is
a.diagramillustrating an exanple of a disk format. Since figure 4 has

st _enbodi ment,. repeat ed

al ready, been described with respect to the fi

descri BPPORFSCRGt TRECRESARy S| ROFi 567 EraCCaReh e Fe Qoctid JUNTor swi tch 33
is ON, overwiting is eéﬁcuted on an overwiting target area 1. Further,
when tﬁ§t§8€8nﬂayugﬁe?mg YBH-33 is OFF, overwiting is executed on an

overwiting target area 2. Hereinafter, an optical disk data erasing nethod
accordi ng tIrTHE thi¥d b TRkt i1 t a5 gk @ SE@™RiLeh Ofefefdfi&e to
figure 7. Initially, in step S71, the optical disk data erasing apparatus
22 cheéR¥Mhe s&LfFRg LdPHTSs dohafhalippdy RRANsAESABLILFANPERN siRIRSrels 32
and 33 on the rear surface of the drive when the power is turned on. In
step SPe, thhefinpbcembadbuenbn 3¢Peatpdshesic HbnRiomhey dmt nereGRTYL01
operates the rotation control circuit 109 so as to spin up the notor 110
when the optitaiidizk 41hen |GdaPmna Hemper switch 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
figure 7.

Initially, in step S71, the optical disk data erasing
apparatus 22 checks the setting states 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 S72, the injection button 31 is pushed down, whereby
the CPU 101 operates the rotation control circuit 109 so as to
spin up the motor 110 when the optical disk 111 is loaded on the
data erasing apparatus 22. Then, the loaded optical disk 111 is
irradiated with a laser 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



data erasing apparatus 22. Then, the | oaded optical disk 111 is irradiated
wth a |laser beamto read data recorded on the optical disk 111, and
WOBBLE information is extracted fromthe optical disk 111 by the EFM
WOBBLE si gnal processing circuit 105.%fhen, it is judged whether the
optical disk 111 is a CD-R disk or not on the basis of the extracted
WOBBLE i nformation, followed by 54 step S73. In step S73, when it is
confirmed as the result of the check of the junper switch setting in step
S71 that the junper switch 32 is ON (designation of erasing operation) and
it is EePPiThed as the result of the disk judgement in step S72 that the
optical disk 111 is a CD-R di sk, the process goes to step S74, O herw se,
the process Igos$ero SIBepwWBEB. 1Enigt epnErInedhas dFaR F%EB}giﬂﬁ FRf or Bt Fon
of the CD-R disk 111 is obtained. The disk recording information is

obt ai nefl Biye t hemrk & ks witedbrid tg- nhfigy rdtSlo® Tde dliadi (H6n INERSE SN ows.
That is, an outline of the disk recording state is grasped on the basis of
t he i n32rimtOMn(&doignathicors el te 18 imambedrad itdme agd dit dlsr €am mecor ded
track and a reserved track, which information is recorded in the PVA 42 at
t he i naertioe roesdkr enCethd dimk diwlgarment ias sggd SH2 tHatTebs mirdidedl on
which is recorded in the read-in area 43 of each session, and a break of
pi ts betseehll his dat@h-R eticvldedher garcare & fgoedatte whesc §ided ditdweyvaise,
actually detected to recognize the details of the disk recording state,

t her ebyhe process goes to step S7B.

In step S74, 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. That is, an
outline of the disk recording state is grasped on the basis of
the information about the start time and end time of an already-
recorded track and a reserved track, which information is
recorded in the 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 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 apparatus 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 been



obtaining the disk recording information. Therefore, the data erasing
apparatus 22 can performdata erasing on only the data- recorded area

wi t hout perforning data erasing on th% dat a- unrecorded area whi ch needs
not be erased, whereby the tine requiPed for data erasing is reduced. In
step S75, it is checked whether data have al ready been 55 recorded on the
optical disk 111 or not. Wen data have al ready been recorded on the disk
111, the process goes to step S76. QO herwi se, the process goes to step
S7B. In ste 76, the setti f ot second ju r.swtch 33 i ed.
When tﬁ%cgﬁg%ﬁdoﬁluﬁlb%rogﬁ‘f%ﬁ C%f:’s}fzh £ rpotghe %}\égtaéa htaﬁfg ;S)arlcl)%gs goes
to step S77, wherein the entjre surface of the disk is sg?%egg%d to data
er asi NPSCNMMERCPRRES RNt § Uil St cH'® FFIETHh 38 GPrSEFR 8/ °rhe process
goes to step, S78, wherein the data-recordep area in the final session is
subj ecPERE¥BLgat athRrREPFYSS | FPDOLIP it ep'S:S77 and S78, the erasing area
specified by the erasing command is conpared with the recording area
obt ai ned | rIrStSet;?ps‘ﬁzF,G'a%dleoﬂe;tttlﬁ@ PéchHi ﬁscaPéaJ%P%s%h‘a%@? % he
specified erasing area is overwitten by irradiating the area wth a |aser
beam hakeaked. r edbeHi hjepsaeenaqlialPed HFLEEyndt 1% ReT tarttia Pedcdddieng,
thereby erasing the recorded data. In step S79, it is checked whether the
dat a ethsipgoesesugedsiho stepsSEr7 WrS78 Hes aidrimg SEréided Odr ThGt . When

the data erasing has normally ended, the data-erased disk 111 is
disk is subjected to data erasing. When the second jumper switch

33 is in the OFF state, the process goes to step S78, 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 erasing command is compared with the recording area obtained
in step S74, 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, thereby erasing the recorded data. 1In
step S79, it i; checked whether the data erasing executed in
steps S77 and S78 has normally ended or not. When the data
erasing has normally ended, the data-erased disk 111 is
automatically ejected in step S7A.

When the disk loaded in step S75 is other than the already-
recorded CD-R disk or when the data erasing process has
abnormally ended in steps S77 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.



automatically ejected in step S7TA. Wien the disk |oaded in step S75 is
‘other than the already- recorded CD-R disk or when the data erasing process
has abnornally ended in steps S77 and g the disk is automatically
ejected in step S7A, and the LED 34 i s°Purned on to notify the wuser that
the data erasing ends in failure. 56 Wien the optical disk data erasing
apparatus 21 is connected to an auto changer, the effectiveness of the
data erasing apparatus 22 relating to automati on of erasing work and

cost - down enhanced. cal disk data eras pparatus
according t ﬁ? %l?%t% %d&h%ﬁtéagﬁt%ﬁa§i$Q}$pQﬁr?mﬁgﬁi 5 LRSS

j unper . switch % and 33 Ere %gt and the | oaded optical disk is judged
as a wflténoﬁg PBQFrd|§ SV EPGEiVERGSf Of hEPBpERERI S HREKNT 11 |s
executed b |rrag|at|n the optical disk with a | aser beam having

r ecor dPR2HBEF auﬁﬁlgGlBB ﬁPgﬁ@FOPHEﬁOPhQF %Fas%%%oWQth?n%c%%$H‘%@W@o

t he settlng of the first and second junper switches 32 and 33, thereby

er asi ngSt RBPPBE6Aded data. After the data erasing, the optical disk 111 is
aut omati cal | ej ected. Therefore, erasing of data on the optical disk can
be execute Tbytfﬂ%eoﬁ)th%JaldJeﬁ]ékdﬂéé@@%%@W@l%sﬂ@rﬂl@mto the
according to the external operation, w thout using the host conputer 21,
and t hEherdspRgopineass a&hebeON(PBRap6dthasTinet ardusecond Dumpenl di sk

dat a eraslng apparatus which is able to conpletely erase recorded data
easily?WaFC @ﬁ/éas@ndmﬁéréb§ set and the loaded optical disk is ]udged

as a write-once optical disk, overwriting of the optical disk 111
is executed by irradiating the optical 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
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, without using the host
computer 21, and the erasing process can be automated. As the
result, an optical disk data erasing apparatus which is able to
completely erase recorded data easily, at low cost, whereby
leakage of secret information is prevented when the optical disk
is discarded.

Further, when the loaded optical disk 111 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



|l eakage of secret information is prevented when the optical disk is

di scarded. Further, when the |oaded optical disk 111 is not a CD-R di sk,

or when the first junper switch 32 is F and the erasing operation is not
set, or when the data erasing of the 8ftical disk 111 has not normal |y
ended, the | oaded optical disk 111 is 57 automatically ejected and the LED
34 is turned on. Therefore, the user can know that the data erasing of the
optical disk ends in failure, whereby the user is prevented from

erroneousl recogni zi ng _t hat dat asin nar mal | and from
di scar%l‘il?ﬂx?'ﬁjec Jgffi' c%ﬂe%?%cg adh& \r/}%l‘ecﬁ“ﬁg’%r é@o%&l}e}g}%gagg ‘to %ee%g%%seéd i s not
erased.. APPLI CABILITY IN.I TRY, Querwri t.ing i rri t ir iating
a reco?la%bﬂl%ero‘b?r?c]ﬂo‘ﬂi[\g%% v adal%ell &1 Bed) togséc%gsé)b thC%lir g(l%’rkdee %%n t he
optical disk, Therefor o | ete data erasin rasi f specific
area cHh bRl pere or‘ﬁlé%lr%yl CHEET it W%Vge}?treé i%rgl%%\ %ﬁrfggf%uéﬁXl MS 1. An
optical disk data erasing apparatus which is an tical, disk r%pording
appar a¥8SOIBE 2 4R t FRRL of 1§ edffih it d ivas anmre ke 5PEE6Y e 385t iTESM di sk by
irradiating the optical disk with a |aser beam said optical d%§k

8% dero &n

r ecor dlhECaBPERGL HRe heR b bttt 6! WA HEG IEGAFGES

interface bus, said optical disk data erasing apparatus conpri sing:
erased is not erased.

APPLICABILITY IN INDUSTRY

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

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



a judgenment neans for judging as to whether a | oaded optical disk is a
‘wite-once optical disk or not; an instruction recognition neans for
recogni zing an instruction fromthe gﬂgt conput er; and an erasi ng neans
for executing a data erasing process the basis of the instruction;
wherein said erasing nmeans overwites the optical disk which is judged as
a wite-once optical disk by the judgenent neans, by irradiating the
optical disk with a | aser beam having the sane recording power as that at
recording, thereby erasing data recgrded on the optical disk. 2. An
optical disk data erasing apparatus Wit i s 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
recordi ng apparat.us being connected, to a host conputer through an
i nterface @ESPP§9C§&i§légtﬁé§P 8FaR1ndt aPRALEFHS ggbﬁha%ﬁsa%oﬁBF%§@hg: a
judgenent neans for making a judgenment as to whether a_ |oaded optical disk
is a wilf- sReeTrEpnpcaPPaFrakusr fABt WIhhlNGsPF ube 2 &hNY tdighi 10 OFL Gfeahs f or
recogni zing an_ instruction fromthe host conputer; and an erasing nmeans
for ex&EGPrAgraedaprhiephsihgkpbvcibssadhathey baegiepbicahedigistwiidh ion;
wherein said erasing nmeans overwites the optical disk which is judged as
a witéagrgebepmi capidi eRtbgat heiskdyererdimgadpabytus being connected
to a host computer through an interface bus,
sald optical disk data erasing apparatus comprising:
a judgement means 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 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.

2. 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 with a
laser beam, said optical disk recording apparatus being connected

to a host computer through an interface bus,




irradiating the optical disk with a | aser beam having a recording power

hi gher than that at recording, thereby erasing data recorded on the optical
disk. 3. An optical disk data erasing apparatus as defined in daim1l or

2, further conprising: a disk recordiﬁ& i nformation acquisition neans for
acquiring disk recording information relating to a data-recorded area or a
dat a-unrecorded area of the wite-once optical disk, on the basis of a

di sk recording informati on acquisition instruction which is issued by the
host conputer; wherein said erasing neans erases data recorded in the data-
recorded aféadd APTARadpiedl dgték Hafaner BPATR Bppar kst 3 Hef i ned in
Claim3, further conprising: 60 a determ nati on nmeans for determ ning

whet her daBajdFgeme8torgeaSohorhBakinFed ohbeISPERtats dF KRR ML ;2 on t he
basis of the disk recording information which i s obtained by the disk
recor dl PRAe A AP FhEbnd bl ul 3i ¢ | Wt HERRCe IRSGaE, ditfen oFaf®tare recorded on
the wite-once optical disk, said erasing means executes the recorded-data
erasing pPocésstragdigherefeInatacharBepReof@BIrOROIHEZ O i¥al di sk, said
determ nation nmeans returns an error signal to the host conputer to notify
the usERsthattioe Haem ehashort prowesteri’s anst to be executed on the disk

an erasing means for executing a data erasing process on the
basis of the instruction;

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 a recording
power higher than that at recording, thereby erasing data

recorded on the optical disk.

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

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;

wherein said erasing means erases data recorded in the data-

recorded area.

4, BAn optical disk data erasing apparatus as defined in Claim 3,

further comprising:



5. An optical disk data erasing apparatus as defined in Claim3 or 4
further conprising: a notification means for notifying the user of the disk
recording i nformati on which is obtain by the disk recording information
acqui sition neans, through the host conputer; 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 conputer on the basis of the
disk recording information, an area corresponding to the specified data

erasing area on _th i f e nstr L on; wherej aj rasing neans
erasesgthe%da ge%ghgggéggi%eﬁhg fggaéFﬁéEQEE%HQhWégkﬂg§dggE§tg ebg t he
erasing_are getec%ion neans. 61 6..An o tical disk datq:er sing apparat us
as def ?%‘é%?% a?& © HFhrreCdct B *%‘?njt h Jrs%o%rrf%fi’ng?n a %eeﬁﬁ ns
with ich the user sets,.through. t he host . conput.er ether t.he interface
bus. i st BRUBCEERPERTAT HORSTHATI 0 keeh kPRSI G 418 STy pr ocess.
and a nonitor means for ponitoring the data erasing state on the basis of
2 'St at ESTIBRTLBY| NOLPHRT FHRR | BTy LHL.0% Bt Ui cal Iy i ssued from the host
conput er, @%Fn i.t is set that the interface bus is not to be occupied,
|

wher ei n saV@eRkE0 cHRET SRR 4RI EFBFEREC BT et BRoYheFE pPBERSEP T HER T ng

execution of the data erasing process, when it is set that the interface
bus isdh§¥'t§ab@ %E%@bmgmpeans 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 notify the user that the data erasing process is not to be

executed on the disk.

5. An optical disk data erasing apparatus as defined in Claim 3
or 4 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

mearns.



7. An optical disk data erasing apparatus which is an optical disk
recordi ng apparatus for witing or reading data in/froma recordable
optical disk by irradiating the optic disk with a |aser beam said
optical disk data erasing apparatus c rising: a first junper swtch
setting neans for setting OV OFF of a first junper switch; a setting
identification nmeans for identifying the setting of the first junper
switch; a judgenent nmeans for making a judgenent as to whether a | oaded
optical disk is a wite-once optical disk or not; 62 an erasing nmeans for
overwiting the wite-once optical disk by irradiating the optical disk
wth a | aser beam having the sane recordin gomer as that at recording,
accor di’ng 8 (R IGEH: idigkorlatenrasiag Fﬁﬁﬁg? 4 eEndet hRRebyR e?RY%i A dat a
recorded on the optical disk; and an ejection nmeans for automatically

ej ecti AgatAs di SR af CBFthEReCaRPARI8+AYT ng process; wherein, when the first
junper switch is turned ON, said_ _erasing neans starts the data erasing
oper ati on; &nte T MRS MEth afdeh SRt si5eirs SeER. oFDRRBANt KBej hagEnent
means judges that the | oaded optical disk is not a wite-once optical

di sk, Ser@uéesct WoRtheanshauipratrfear| hue) bettothre Arekpiedmk ol spl ay
nmeans di splays that the data erasing process is not to be executed on the
di sk. during execution of the data erasing process; and

a monitor means 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 not to be occupied;

wherein said host computer 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 optical
disk recording apparatus for writing or reading data in/from 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;



8. An optical disk data erasing apparatus which is an optical disk
recordi ng apparatus for witing or reading data in/froma recordable
optical disk by irradiating the opticg%$disk with a |aser beam said

optical disk data erasing apparatus c

rising: a first junper swtch

setting neans for setting OV OFF of a first junper switch; a setting
identification nmeans for identifying the setting of the first junper
switch; a judgenent neans for naking a judgenent as to whether a 63 | oaded
optical disk is a.wit

. i f
oberont gt kbaditl, AR  Sorl bk B Tt go tpE Ol B R e hee L L o

wth Iaser hav rec I ng po er .than that at recording,
accor %glfﬁag 1§%t%?%g°%¥l?%g g}?gt %ﬁ;ﬁjiégﬁQ(ﬁ?aqlﬂ§WﬁﬁP EsiSRYSt he
data recorded on the optical disk; and an ctlon neans for aut omati cal ly
ej ectuﬁ%c?ﬁ%l%%tﬁ’%‘&?r dR kDAY ¢ 2F %%%Oﬁ%%g'er EGR&EEHIRT WHen

the first érnper swtch is turned OV, said eraS|ng neans starts the data

er asi ngP®p

5% F ohMRRH SWERCR hetReFRBY | eipeing datch Hesadehoniés t he

j udgenent  neans @udges that the | oaded optical disk is not a wite-once

opti caPP®ickl dhs

ef®@tion neans automatically ejects the disk, and

di spl ay neans displays that the data eraS|n? process is not to be executed
y

on the di skn ejection means for automatical

ejecting the disk after
the data erasing process;

wherein, 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 a display means displays that the data erasing process is not

to be executed on the disk.

8. 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 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



9. An optical disk data erasing apparatus as defined in Claim7 or 8
further conprising: a checking neans for checking whether the data erasing
process has normally ended or not; wherein, when the data erasing process
for the wite-once optical disk has Gt normal |y ended, said ejection
means automatically ejects the disk, and said display neans di splays that
the data erasing process is not to be executed on the disk. 64 10. An
optical disk data erasing apparatus as defined in daim9 further

witch setting means. for setting OV OFF of a

conprising. a second junper _s €
Socond LPAEEr OBELEEh: LHRBr bF nf SHFUECaTEF RPN GamT (TLSE | 6 Mdhs | dentifhes
the setting of the second junper swtch; mhgn it is identified ihgt %he
second j u AT TEBY ToLaiPy &M Ed TG Intafis WExEEUPBESt ABT4SRA BrESi ng
process over the entire surface of the, disk;. and when it is identified
that tR¥ d€€8AAFERBeFREWPPERCRE K Wi P et 3G hPIRa2 e R es the data
erasing process on a final session. 11. An optical disk data erasing
appar af 686°%9186f PRE8T| A1 gR§* of Rl Birdk It tHP IO NI hACTOMDRSi iy TRE di sk
recording i nformation acquisition nmeans for acquiring  information relating
to a daeitiBopdefhar E4TSF HUHREH- TRt EEhr deRPTR L LEASHHE Wie t&@ohce
optical disk
recorded on the optical disk; and
an ejection means for automatically 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
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.

9. An optical disk data erasing apparatus as defined in Claim 7
or 8 further comprising:

a checking means for checking whether the data erasing
process has normally ended or not;

wherein, when the data erasing process for the write-once
optical disk has not normally ended, said ejection means
automatically ejects the disk, and said display means displays

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



wherein said erasing neans erases recorded data fromthe data-recorded
area. 12. An optical disk data erasing apparatus as defined in daim 11
further conprising: a determ nation ns for determ ning whether data are
recorded on the wite-once optical di or not, on the basis of 65 the disk
recording informati on obtained by the disk recording information

acqui sition neans; wherein, when data are recorded on the wite-once
optical disk, said erasing nmeans executes the recorded-data erasing
process; and_when.nog.data, are,recorded on the wite-once optical..disk,
Dnd etlet R ABRAESA RSk PSP T §P8F L7 cPRaTaT LR, TaiF EHEY e R hetans
displa¥s %Fat the data erasing process is not to be executed on the disk.
13. AntBptPthl CoPERI AT %" erasi ng nethod conprising: a judgenent step of
maki ng a jud%Fnent as to whether a | oaded ogtical disk.is a wite-once

optical di Sk S6CORGt JHHRSENSH-GER SREFEREgRFEPBNTSF epbF RS IYHES R
instruction froma host conputer; and a data erasing step of overwiting
the opPPEANdd) YRPGA| BHLFSH/ j udged as a write-once optical disk in the
j udgenent step, by irradiating the optical disk with a |aser beam havi ng
the same MEEESAnGPOWELTELNOhaHCALLFLEBFHPAGNCHNS t Heehast e Dfththe
instruction, thereby erasing data recorded on the optical disk.
setting of thé 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 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.

12. An optical disk data erasing apparatus as defined in Claim
11 further comprising:
a determination means for determining whether data are

recorded on the write-once optical disk or not, on the basis of



14. An optical disk data erasing nmethod conprising: a judgenent step of

maki ng a judgenent as to whether a |oaded optical disk is a wite-once
optical disk or not; an instruction r gnition step of recognizing an
instruction 66 froma host conputer; and an erasing step of overwiting 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 a recording
power higher than that at recording, on the basis of the instruction,’

t hereby, erasing_data .record n.th e i 5., i.cal_disk data
er 261 ny"Relnod - AECHER AT ROERAr Kol H0BEs s P i it PRl o i
recordi,ng information acquisition instruction step of issuing a disk

recor di-f OfﬁﬁgﬁﬁﬁtFSﬂuééﬁg?gptW%ﬁthstruction from the host conputer; and
a disk recording informatjqn acquisition step _of acquirin information

rel ating td”&”ﬁ%fh-r 823, 5FC8r§ apﬂanéoWBé e_BPga 8P %ﬁgﬁ
write-once optical disk, on the basis of the disk recording information
acqui sPEPsn SALEr BERRORY MRBRE| AXEEEEST eblof deRFF TGt att £ Ued area
are erased in the erasing step. 16. An optical disk data erasing nethod as
def i neBTPReEFai ARE5, further conprising: a deternination step of
determ ni ng whether data are recorded on the wite-once optical disk or
not, on t hé'heisine sfatieha g gecorded on the write-once optical disk,

said ejection means automatically ejects the disk, and the
display means displays that the data erasing process is not to be

executed on the 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; 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 the

instruction, thereby erasing data recorded on the optical disk.

14. 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




recording information which is obtained in the disk recording information
acquisition step; 67 wherein, when data are recorded on the wite-once
optical disk, the recorded data are Qﬂﬁsed in the erasing step; and when
no data are recorded on the wite-once optical disk, an error signal is
returned to the host conputer in the determnation step to notify the user
that the data erasing process is not to be executed on the disk. 17. An
optical disk data erasing nethod as defined in Claim15 or 16 further

conprising: _a notification step of notifying the user of the disk
récord?ﬁagiﬁfBPﬁétF8ﬂpﬂk?5h ?ggobtained in the disk recording information

acquisition step, .through the host ¢ uter; an_ _erasi rea,specification
NSt ruct i off S ERRSRANIER Pl OVGEHF HeaBle £ 15N OPRIFROCEROA 1B CBpLEi fying a
data erasing area, on_the basis,of the disk recording informatiqn, through
the hosBATIEGnPat r YZARA- BRCEr SBFHGRhras Het Rothon T detaet i, 1rom
the data- recorded area obtained in the disk recording information _,

acqui stEFBALetEpy ERCaPBRiCet respbndihy @ ol dFRr SPRAN I H- R &5 TRFOLHEW on
the basis of the specification instruction; wherein data recorded in the

er asi ngeHPEaRigReERtRAndERREL @B TPROFRENSr Q1 nf Akt HetXetish step, are

erased in the erasing step. 18. An optical disk data erasing method as
def i neénphrafayien, thereby erasing data recorded on the optical disk.

15. An optical disk data erasing method as defined in Claim 13
or 14 further comprising:

a disk recording information acquisition instruction step of
issuing a disk recording information acquisition instruction from
the host computer; and

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, on the basis of the disk
recording information acquisition instruction;

wherein data recorded in the data-recorded area are erased in

the erasing step.

16. An optical disk data erasing method as defined in Claim 15,
further comprising:

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;



68 Cainms 13 to 17 further conprising: a setting step in which the user
sets, through the host conputer, whether an interface bus is to be
occupi ed or not during execution of t data erasing process; a nonitoring
instruction step of periodically issuihg an erasing state nonitoring
instruction fromthe host conputer, when it is set that the 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 erasin t hod canprising: first junper switch.setting
Step of set{iTiy Oy DR RSt SOTOSE S COF: "ALLBT LR PHERERM cat i on
step of ,identifying the setting of the first junper, switch; a judgenent
step oglﬁgkiﬁéearF88§gﬁgnsag§ gﬁemﬁﬁ?ﬁ%? hﬂl%%%e a%&ﬁgc%ﬁe%is%4$s a
write-once qgptical disk or not; an erasing step of overwiting the
mmite-oncee%ﬁ%q(ﬁﬂ R AP HETRFGESk PRy T ew66EF68P08i§Et%F?H d1pksePheam
havi ng the sane recording power as that at recording, according to the
setti n§r&Pr ERENRLr 36 FaRPERSIWEPchlet hes by OBRAEt AgtMatRe recor ded on the
optical disk; and an ejection step of automatically ejecting the disk after

the d&e&e&rasphdgopr 668BstowReEefy, thhensehethat skhe i 2@ IEWis OV, the

erasing step 69
process i1s not to be executed on the disk.

17. An optical disk data erasing method as defined in Claim 15
or 16 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 detecting, 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 specification instruction;

wherein data recorded in the erasing area, which is detected
in the erasing area detection step, are erased in the erasing

step.

18. An optical disk data erasing method as defined in any of



ti starts the data erasing operation; and when the first junper swtch is
OFF or, when it is judged in the judgenent step that the | oaded opti cal
disk is not a wite- once opti cal dislii the optical disk is automatically
ejected in the ejection step, and it & di spl ayed, in a display step, that
the data erasing process is not to be executed on the disk. 20. An optical
di sk data erasing nethod conprising: a first junper switch setting step of
setting OV OFF of a first junper switch; a setting identification step of

i dentifying t etting o the first.junper switch; a judgenent step of
nhkingégafﬁﬁggﬁeﬁ? ;Z ?Br&ﬂgfhﬁ?m%;+%h @Y optical disk is a wite-once
optical disk or not; an erasin t of overwriti t he i te-once optical
disk by i rfr&&&ERg SRE &Et?@gF% %gﬁ weEh ﬁeFESeEg58ﬁﬁ?mgb?nﬁo%trecording
power hia?er t han thﬁt at recording, .according to the setfing of the first
j unper CSRPEERT t HRFERGT ePRst RS HATSE rRCIrR =D P MEIRICHICHITYE and an
ejection step of automatically ejecting the optical disk after the data
er asi nguptBBes¥echherBi Af HRende ke $T3SINg UieteSSvitch is ON, said erasing
step starts the data erasing operation; and when the first junper switch is
OFF or whe®d MOT&orddgedishruché opud§enent Beepothadlivielsoatied apti cal
disk is not a wite 70 once optical disk, the optical disk is automatically
ej ect e®raping state monitoring instruction from the host computer, when
it is set that the interface bus is 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



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 opti cal
di sk data erasing nmethod as defi ned i% Claim19 or 20 further conpri sing:
a checking step of checking whether the data erasing process has ended
normal Iy or not; wherein, when the data erasing process for the wite-once
optical disk has not ended normally, the optical disk is automatically
ejected in the ejection step, and it is displayed, in the display step,

t hat thg dgta eragigg grocess i S nqé.to_be executed on the disk. 22. An
opti caP CAF SR HAEadBF AT RS WY nUPEa 4t i in G aim21 further
conprising: .a second.junper _switch,setting ep_of setting OV OFF of a
cecond | UnSHETS B BC I r AR s BTRerh S VAEER: g CBEFL RE UBEBNIE] BRpol uti LR i s
identifjed, in the setting identifjcation step; en it is identified that
e seEBRdI FURREFT uf tER TRt ExEhe (JAted R Ho b i oS EREREY over
the entire surface of . the disk jn the erasing step;. and when it |s

[ dont | PE8 SREELCE hedSBEONRT UADEHCahi TEH 155 CRE O § o dats s g
process is executed on a final session in the erasing step. 23. An opti cal
di sk dbba elasthennetded aRA def i e3P sgeds 1n a display step, that

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

20. 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 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 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-



Cainms 19 to 22 further conprising: a disk recording information
acquisition step of acquiring information relating to a data-recorded area
or a data-unrecorded area of the wwiLF-once optical disk; wherein data
recorded in the data-recorded area are erased in the erasing step. 24. An
optical disk data erasing nethod as defined in Claim23 further

conprising: 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

i nf ti t ai N t he di \ di i nf ti iSiti , St
wher el BCehgRtaara 88k cEOP JBRCOREEN B U1 Rt ok S e it o
record%%ﬁqata are erased in the era lgg stgg; and en no dapa aéglrecorded
on t he WiFi €4SGhd8RoFtFRal 2BAsKE ERedLFPLRYFY: AR FHY Hjt dddth the

ejection step, and it is disgla ed, in the di%$la step, that the data
er asi ng1fr 88&4s erasingt PrEChaSexaciPbdtOnPE X efeked 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 1is
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 disk.

22, An optical disk data erasing method as defined in Claim 21
further comprising:

a second jumper switch setting 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 disk in the erasing step; and

when it is identified that the second jumper switch is OFF,
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the data erasing process is executed on a final session in the

erasing step.

23. An optical 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:

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
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 disk.



