14/ 06/ 2006 1 DESCRI PTI ON OPTI CAL DI SK DATA ERASI NG APPARATUS AND OPTI CAL
DI SK DATA ERASI NG METHOD TECHNI CAL FI ELD The present |nvent|onrfapbg§2ﬁh6
an apparatus and a nethod for erasing data froman optical disk

BACKGROUND ART A CD-R disk is a typical ite-once optical disk, and a user
can wite data on the CD-R disk only once. However, when the CD- R disk
becomes unnecessary, it is not easy to erase the witten data fromthe
CD-R disk. Therefore, the CD-R disk is put in the unplayable state by
usi ng a di sposal nethod such as ar b I%E%#E§ applying a stress to the disk
(folding, breaking, or damaging th S W_changlng t he nmedi a
characteristics under high tenperature condi ti on, whereby secret
information recorded on the disk is prevented fromleaking. However, the

conventi onal data erasj _ relatin e wite-once optlcal di sk
has the follow ng drZ%ggg%nggggRBﬁT%bFBg§§N$SA?E%ﬁﬁﬁqﬁnﬁﬂﬁ that is, it is
uncertain whether the d is conpletely unplayable or not. 2) The cost is

hi gh. 3) Erasing of data.???ﬁ%ﬁu? B2 pe ERASENFeMBTHPRg ar ea 14/ 06/ 2006 2

cannot be carried out.

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
_&isk) or changing the media characteristics under high
temperature ;ondition,-Qhergby.secret information recorded'on the
disk is prevented from leakiﬁg.
Howeﬁer; the conventional daté 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



4) Substances deleterious to the environnment are released. It is expected

that the CD-R disk market will becone w despread in the future quo /2006
t herefore, devel opnent of sinple and | ow cost nethod and apparétus Por
compl etely erasing recorded data from the optical disk has been desired.
The present invention is made to sol ve the above-descri bed problens and

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

optical disk data erasing apparatus of Claiml of the present invention,
whi ch i§xﬁﬁugbﬁﬁﬁéﬁlﬁﬁ§a PEEording apparatus for witing or reading data
in/froma recggdable optical disk by irradiating the optical disk with a
| aser beam thé SPPFERACeR delateddrisngcappar anud rhainegt canmerebebsada host
conput er through_an interface bus, conprises: a judgenent neans for
judgi ng as toltwhdthEgiedadodded ddte €a-Rdidékki maaketi welbnioecapti cal di sk
or not; .an instruction recognition neans for recognizing an instruction
from t h¥1RESPTEBApLiR eble afitt wre eandi rihamssiterdf,odevelepuentgod datpler asi ng
process on . the basis of the instruction; wherein the erasing neans
overw i 8BE {AE-6$ T cagthnd larvhiagparatysudged campa ekl yecoasengprécatded sk
by the judgenent neans, by irradiating the optical disk wwth a | aser beam
havi ng d#akashpen the omiiimglpodsk dsst hetnatdeséesndi ng, thereby erasing data
14/ 06/ 2006 3 recorded on the optical disk. Therefore, an optical disk data
erasi ng appaf&@euprehesh isvention 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 dgta 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 és to
whether a loaded optical disk is a write-once optical disk or
not; an instruction recognition means for recognizing an
instruction f;om the host computer; and an erasing means for
-executing-a déta erasing process on the basis of the instfuction;
wherein the erasing means overwrites the optical disk which is
judged as a write-once optical disk by the judgement means, by
.irradiating the optical disk with a laser beam having the same

recording power as that. at recording, thereby erasing data



able to conpletely erase data on an optical disk is easily realized at |ow
cost, without having to use a special apparatus, and w thout 99?@f§BV@ﬂJO6
substances del eterious to environment, whereby |eakage of secré

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

| aser beam the optical disk recording apparatus being connected to a host
conput er FERPHIRM @h thentomrttiged Wdsk-conprises: a judgenent neans for making
a judgenent as to whether a | oaded optical disk is a wite-once optical

di sk or not; &heraserectiwropeiooghidisin detansrieingr eppgnazisigwlaich is
instruction fromthe host conputer; and an erasing neans for executing a
data er ah¥Ry s cxewd egrlyherbasi dabd omean iopstirasdt iddsk wkekeisalhe erasing
nmeans overwites the optical disk which is judged as a wite-once optical
di sk by nerd ijaddgémdow meahs, whyhout athwaiigng o heeopt isgprl-idiiskpphthtas) aser
beam having a recordi ng power higher than that at recording, thereby

er asi ng aget avittbootdgdnenat ey opibcednchis ke 1EherebakecaBneRbabnd] sk data
erasing apparatus which is able to conpletely erase data on an opti cal

di sk i swhasiby leekhgeedrf atedoyt CastormatiBautafapk n?réeeﬂﬁsdawﬁéﬁ%@é
apparatus, 14/06/2006 4 and wi thout generating substances deleterious to

SﬂvironapnicalMBESBbysIdiﬂéaﬁaé&,secret i nformation can be prevented when
e ,

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 erésing process on the basis of the
instruction; wherein the erasing means overwrites the optical
disk which is judged as a write-once bptical 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,



optical disk is discarded. An optical disk data erasing apparatus of C aim
3 of the present invention further conprises, in the optical dhﬁg/gﬁy%”}os
erasi ng apparatus defined in Claim1 or 2, a disk recording informati oh
acqui sition nmeans for acquiring disk recdording information relating to a
data-recorded area or a data-unrecorded area of the wite-once optica
di sk, on the basis of a disk recording information acquisition instruction
which is issued by the host conputer; wherein the erasing neans erases
data recorded. .in the data-recorded area. Therefore, the data erasing
process T&h B GETsd adAngnPybstAeCdat detetor et dre@nwihidnachite
dat a- unrecorded area, which needs not be erased, is outside the target of
t he era§%ﬁ§: Yodéskagarér 8pgreheinfopnaeton retth fior drevesrtasi mipepr 0ReSS i S
reduced. An optical disk data erasing apparatus of Claim4 of the present
i nvent i AP Fah & skodsr déesardedt he optical disk data erasing apparatus
defined in Caim3, a determ nation means for determ ning whether data are
recorded on tHe Wiictbriiskpitealeradiak appashtusnotrheibnsis of dwe di sk
recording information which is obtained by the disk recording information
acqui si PréfiertahBvenphen efurtivhe caigin sase Hecehécdpeichheqnskt @z ppce
optical disk, the erasing neans executes the recorded-data erasing
pr ocesserapEng wippa notwatde tined doocdedron bhe20pti gakkdiskord
determ nation 14/06/2006 5 nmeans returns an error signal to the host
comput eiénffarl‘m@ticﬁry ddmpisigeiont manshEodabaqgh 28hhdaPERCESSoF+Simpt to be
execut ed.

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

area of the write-once optical disk, on the basis of a disk
recording information acquisition instruction which is issued by
the host computer; wherein the erasing means erases data recorded
.in the data-recorded area.
Therefore, the data erasing process can be performed on only
the data-recorded area, while the data-unrecorded area, which
needs not be erased, is outside the target of the erasiﬁg process,

whereby the time required for the erasing process is reduced.

An optical disk data erasing apparatus of Claim 4 of the
present invention furthef cqmpriseé, in the optical disk data
erasing apparatus defined in Claim 3; a determination means for

' determining whether data ére 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,
Fhe erasing means executes thg_recorded—data efasing process; and

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



Therefore, when no data are recorded on the optical disk, the user can
know that there is no need to execute the data erasing proceSSny6@92006
di sk, whereby the user can performthe _erasing process on only a
data-recorded optical disk, wthout pePforming an unnecessary erasing
process. An optical disk data erasing apparatus of Claimb5 of the present

i nvention further conprises, in the optical disk data erasing apparatus
defined in Caim3 or 4, a notification nmeans for notifying the user of

t he di s%ﬂera%%or di ng information which is  _obtained by the disk recording

i nf or mat 1A ad§iSFEi 8R FEGNE, ST9% budh it Nesst COBRBGEEr toaRALRAY eFRRi ng
ar ea detecti%% neggs for detecting, when an instruction which specifies a
data er &&8Hg “PAFe hF ARt (REPFIMRTIRC Qi 5t REGu§R PRecKBSEtE@nputer on t he
basi s of theﬂj}sk recording information, an area corresponding to the
speci fi ed datd 4956y P&k BR HALapase sTefordrd speditia eatienl daskruction;
wherein_the erasing nmeans erases the data recorded in the erasing area

whi ch i §D8et8Felebykndt dsitherer g ndeneedi bn eraoste THae edar@, the user
can know the erasable data area in the |oaded optical disk data and, as

t he restfFeSiRBePIRASTaN dPecidiypk, awliesebgdtheecasen ban eyvarstukm Atheopt i cal

di sk data erasing apparatus of to Claim6 of the present invention further
conpri sREASING tBeCsRS ¢al cdilyk addetiat4£06+A60 6ot Brakidigs lgppartdatans: def i ned
inany of Clains 1 to 5 a setting neans with which the user sets, through

t he hoReRlghpuines an unnecessary erasing process.

An optical disk data erasing apparatus of Claim 5 of the
present invention further comprises, in the optical disk data
erasing apparatus defined in Claim 3 or 4, a notification means

- for notifying the user of the disk recording information which is
obtained by the disk recording information acquisition means,
through the host computer; and an erasing area detection means
for detecting, when an instruction which specifies a data erasing
area 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 erasinglmeans erases the data recorded
in the erasing area which is detected by the erasing area
detection means.

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

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

present invention further comprises, in the optical disk data



whet her the interface bus is to be occupied or not during “execution of the
data erasing process; and a nonitor neans for nonitoring the(kyévgﬁ?g 5
state on the basis of a state nonitoring instruction which is periodically
i ssued fromthe host conputer, when it6is set that the interface bus is to
be occupied; wherein the host conputer is able to execute another process
during execution of the data erasing process, when it is set that the
interface bus is not to be occupied. Therefore, when the user sets that the
interface bus is not to be _occupied, the host conputer can execute anot her
process SHHIIE @ARPEAtFEarediBRAJAR a2 Y aoF gl Fpprariattes Soxacweddinge dat a
erasing process. Further, when the interface bus is to be occupied, the
host cofSRier We&R ¥péehi FYedesettsehe dtrafgh Hdre doedi mypmprsesss of t he
optical disk data erasing apparatus. An optical disk data erasing apparatus
of O ai MBrtHeTt hee ﬁ%gég@ce nYentivrco W cledupiaad opt incal ddirskgr ecor di ng
apparatus for witing or reading data in/froma recordabl e optical disk by
i rradi afFRFUEREnoPE| ERe sk eXating Imsersseamndcanponiesr meahsr£brj unper
switch setting neans for setting ONVOFF of a first junper switch; a

set t i ngmpaéhReringathedaparsrdimg denttel pynnghehbasset bicng statée first
junper switch; a judgenent neans for nmaking a judgenent as to whether a

| oaded mpuiteting sknstsrwctvrdrt eddrte isopeiréatiidatkyoi ssakd abolr s NhEans
for overwiting the wite 14/06/ 2006 7 once optical disk by irradiating the
opt i cal copsktaw t wher dseris beamthati nget hetsamece epes di 9orpayer as that at

recor di ng,
occupied; wherein the host computer is able to execute another
pbrocess during execution of the data erasing process, when it is
set that the intefface bus is not to be ocCupied.

Therefore, when the user sets that 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 opticai disk recording apparatus

for writing or reading data in/from a recordable optical disk by
irra@iating 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
é Jjudgement as to whether a. loaded optical disk is a write-once

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



according to the setting of the first junper switch, thereby erasing data
recorded on the optical disk; and an ejection neans for automﬂﬂgpbbyzOOG
ejecting the optical disk after the data erasing process; wherein, when
the first junper switch is turned ON, fhe erasing neans starts the data
erasing operation; and when the first junper switch is OFF or when the

j udgenent neans judges that the | oaded optical disk is not a wite-once
optical disk, the ejection neans autonmatically ejects the optical disk,

.that the data erasing process is not to be

and a di Slgl ay rrgansll dﬁ%s% g,s . ] _ 3
execut ed” 8T t WG CHEKIPYk ITFREL REDRSG, thh oRIptGalaldidiks iddt @ éRESKNg
process can he performed by the optical disk data erasing apparatus al one,
accor di RFA® Vi dhgasaBenErePrdvRg R lusishd-hate afogeceosipoger .
Further, since the data erasing process is automated, an optical disk data
er asi ng 3PHHNTs tOaf8B| cbting aef nhe diiorded vamer sadmohet hyrebyreal i zed
easily, at |ow cost, whereby |eakage of secret information is prevented
when t h&I@sttingaldagaskererdad semr el opti @yt iddalk;diasikd dat ajecaspngmagpar at us
of G aim.8 of the present invention, which is an optical disk recording
appar at ¥¢T pYtompiiraglvreiecdinmg e aptitklomiakr acordabhe dptacal di sk by
irradiating the optical disk with a |aser beam conprises: a first junper
swi tch sE&fitng pEanss$ orwlsetdimg wOdhOEReoffiasti fainpet4506£2006s Stutmeer
switch; a setting identification nmeans for identifying the setting of the
first jONpethswktezhing qamipemsrtvedhs HatanmakeBing 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 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



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

disk or not; an erasing neans for overwiting the wite- once .09[[4?95/(5(%6
by irradiating the optical disk with a | aser beam having a recordi ng power

hi gher than that at recording, accordifg to the setting of the first
junper switch, thereby erasing the data recorded on the optical disk; and
an ejection neans for automatically ejecting the optical disk after the
data erasing process; wherein, when the first junper switch is turned ON,
the erasing neans starts the data erasing operation;, and when the first

j unper S iSFIGSE 0P RRERIPHelfRbERbAR L RN IRIdes ideatifnényotled
optical disk is not a wite-once optical disk, the ejection neans

aut omat PP IePéctle: hdTebt i empPes; skitany a diwjdenenreasendi Epkapekinhgt t he
dat a erasLngﬁprocess is not to be executed on the optical disk. Therefore,

t he opt FcdPUdFP¥R Yatd EPaYNPEIP¥ ot eberdemh drtiqedr fddisked sby whéteponcal di sk
data erasing apparatus alone, according to an external control, w thout
usi ng t ABLRBE3L EdRBupEriot Fuan lerasmiqaeeare et @averasihgnpr bibessrise—
automated, an optical disk data erasing apparatus capable of erasing

r ecor deedat aPtEonpl @i ek oy sl rrsaliisAdhedsid ptdtcallodi sksiri thher Blyet eakage
of secret information is prevented when the optical disk is discarded. An
opt i calbeimkhaiaing ex asianr dipparaes: ofi gBleai mhanothtbead 44666200659 pr esent

invention further conprises, in the optical disk data erasing apparatus

def i nedr¢epiign th orheB sed tdhec bifnghee&asstofumper switch, thereby
erasing the data recorded on the-optical disk; and an ejection
means for agtomatically ejecting the optical disk after the data
erasing process; wherein, when the first Jjumper 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.

Furtherf 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



checki ng whet her the data erasing process has nornally ended or not;
wherei n, when the data erasing process for the wite-once 0pti9@i/§b?@(ﬂﬂ§
not normally ended, the ejection neans automatically ejects the optr cal

di sk, and the display neans displays tBhat the data erasing process is not
to be executed on the optical disk. Therefore, when the data erasing
process has not ended normally, the | oaded disk is automatically ejected,
and the display nmeans displays that the data erasing process is not to be
executed. Thereby, the user is prevented fromerroneously recognizing that
t he er afiiRF Prood@yenfasnnérnblhey eomfed),semnd ifr dime dbsdandi dgskhdaopt i cal
disk in which data to be erased are not erased. An optical disk data

er asi ng SARFdi@t appretrathai delinad trhelgimeSentr Bpvantheakiyt heansonpri ses,
in the optical disk data erasing apparatus defined in aim9, a second

j unper eCERngswhether neangldior egetstingg pOCEEE hhsanseneddyj snded Swit ch;
wherein the setting identification nmeans identifies the setting of the
second pafipewhsweivh;whirertlid data dentsibigedrbbatst her SBEORE: L 8OPEFe SWi t Ch
is ON, the erasing neans executes the data erasing process over the entire

surf aceopticab dptk deds dictk noandllwhendet, i shédefddied hdatsthe second
junper switch is OFF, the erasing neans executes the data erasing process

on a fiamatodt D64 006G EEtseshieobpt iZREr 81Ok £, akdec s & S50k Ghefls t he
erasi ng net hod accordi ng
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 Jjumper 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 progess over the entire surface of the optical disk; and

when it is identified that the second jumpér switch is OFF, the

erasing means executes the data erasing process on a final



to the setting of the second junper switch, and when there is no need to
erase the data over the entire surface of the disk, the secomjﬂ¢w@§r2006
switch is turned off to prevent unnecessary entire- surface erasing (om
bei ng executed. As the result, the timel%required for the erasing process
is reduced, resulting in a |low cost optical disk data erasing apparatus.
An optical disk data erasing apparatus of Caim11l of the present
invention further conprises, in the optical disk data erasing apparatus
defined in any of Clains 7 to 10, a disk recording information acquisition
nmeans f dﬁ%'i'ring information relating to a data-recorded area or a

data-unrecorded area of the wite-once optical disk; wherein the erasing
means erases ‘1ECOTUSE FAa USEECEReSEALEL r B raKkas diedie thesk ecepsdinge

data erasi ng process can be performed on only the data-recorded area,
whil e t b8 GREaSBARFERSr AR dthe excCcHl chmpegedwitich, bandrbed, therouissinde t he
target of the erasing process, whereby the time required for the erasing
pr ocessE§dr EguEdse Ao pid temlowis Khdatatérassnyfappaefit tike ofi gt aithel2 of
the present invention further conprises, in the optical disk data erasing
appar at §§Ceed| HaEPen Widigh 1k tardedeodifnébi prevemnsufnece skt ey rntiing -
whet her data are recorded on the wite-once optical disk or not, on the
basi s ofurheceli ek yigupridiony bedfhgr eaeiconedobt Asnele byeshet di ke rigiamr di ng
information acquisition neans; 14/06/2006 11 wherein, when data are
recor dete@nLtdie i ttheorcesapyi pabedsskis tdducerdsirgsueang dxeaules-t he
recor ded- data erasi ng process; and

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 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 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;



when no data are recorded on the wite-once optical disk, the ejection

nmeans automatically ejects the optical disk, and the display
di splays that the data erasing process is not to be executed gﬁﬂgﬁ%6/2006
optical disk. Therefore, when no data até& recorded on the optical disk,

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

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

wi t hout "F&T9M g eadn datde ce§s apposradi oy ProcestteAmaptdmdicadi siisitat a
erasing nethod of Caim13 of the present invention conprises: a judgenent
step of Wkiat§sdng) negaserteastes whetherordddativth optdsdalg dirsiceiss;aand
wite-once optical disk or not; an instruction recognition step of

recogni 2h¢® &0 daser agei oacPrdead aohoshe compid-emcanpbtd cddt alisar ashag step
of overwiting the optical disk which is judged as a wite-once opti cal

di sk i nefeetiiodgeaens sutpmabycallndi pdtg tthee opapitdacaldidiksk awdt bha | aser
beam havi ng the sane recording power as that at recording, on the basis of
t he i nstigplapnpesherébyplayssimat dita daacordedion Hhecepki 68l ndtsko be
Therefore, data on an optical disk can be conpletely erased easily, at |ow
cost, wekhoutedawn ngh¢ copisecal spigdd.al apparatus, 14/06/2006. 12 and wi t hout

generating substances del eterious to environnment, whereby |eakage of
secret inforTatrefiocap hhenr avented sh@nrdd®rded 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 erésing process on only a
data-recorded optical disk, without performing an unnecessary
erasiné 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 inst;uctibn 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, oﬁ the basis of the instruction, thereby
erasing data recorded on the optical disk.

Therefore, data om an optical disk can be'completely erased

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



di sk is discarded. An optical disk data erasing nmethod of C aim 14 of the
present invention conprises: a judgenent step of nmaking a judg

whet her a | oaded optical disk is a wite-once optical disk or %?{1622326@6
instruction recognition step of recogniZing an instruction 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 recordi ng power higher than
that at recording, on the basis of the instruction, thereby erasing data
recor decP¥h Whelopt i deneitdieg FHbrERBres datetonieus dp iarwiindinglendan be
conpletely erased easily, at low cost, w thout having to use a speci al
appar at vdiereing Makwsin Afesecaetngniobsebherscate|let gricowsitied efreinr Gheent |
wher eby | eakage of secret information can be prevented when the disk is

di scar det.skni otiissardgidsk data erasing method of Claim 15 of the present
invention further conprises, in the optical disk data erasing nethod
defined in CannepBioal 1disk dHitsk eracdndi mgthodf ofnalédn AL goif Stiié on
instruction step of issuing a disk recording information acquisition

i nst r ucpiresehitonnvikathost compnpsk er ;a anchgentirak stegpobdi figkiAformat i on

acquisition step of acquiring information relating to a data-recorded area
or a datjad§4me62806td3whatiecoradebaten @ftildie Wiskeiengeweptiécahcdi sk, on
the basis of the disk recording information acquisition instruction;
wher ei noptical 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 lqw-cost, without having to use a special apparatus,
and without generating substances deleterious to environment,
whereby leakgge of secret information can be prevented when the
disk is discarded.
An optical disk data erasing method of Claim.i5‘of the
present invention further comprises, in the optical disk data
erasing method défined in Claim 13 or 14, a disk recording
information acquisition instruction step of issuing a disk
recording iﬁformation 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-



data recorded in the data-recorded area are erased in the erasing step.
Therefore, the data erasing process can be perfornmed on only trfa/ 6/2006
dat a-recorded area, while the data-unrecorded area, which needs no? ée
erased, is outside the target of the erlk¥ing process, whereby the tine
required for the erasing process is reduced. An optical disk data erasing
nmet hod of Caim16 of the present invention further conprises, in the
optical disk data erasing nethod defined in Caim15, a determ nation step
of determ ning whether data are recorded on the wite-once optical disk
or not, WHYMFIpssiegesf ofhehei ki teconres reptinfadr iwktsikon omhitdle biesisbpdi ned
in the disk recording information acquisition step; wherein, when data are
recor dedrih sk weicosddng elopeimalieh skequitid irec dndddudationar eherasad in
the erasing step; and when no data are recorded on the optical disk, an
error sidg¥a@l riesordeduinethe cdate teosirdswhputeer dre elresddt énnichat oasshep t o
notify the user that the data erasing process is not to be executed on

t he optist&lP-di sk. Therefore, when no data are recorded on the optical disk,
t he user can know that there is no need to execute the data erasing
process on tHkaiedlorephéhebyatheenseingaprpessoOraand he RIS MEPAC I yon
only a data-recorded optical disk, without perform ng an unnecessary

er asi ngtpeodesa-rddd @ el 4 whi leptthealdadbskndatareeasih pga pekhoeh of d ai m
17 of the present invention further conprises, in the optical disk data

needs not be erased, is outside the target of the erasing process,
whereby the time required for the erasing prdcess 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.a;e recorded on the optical disk, an error signal is

. returned to the host computer in the determination1step to notify
the user that the data erasing process is not to be executed on -
the optical disk.

Therefoﬁe, 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, wherebf the user can perform the
~erasing process on only a data-recorded optical disk, without

performing an unnecessary erasing process.



erasing nethod defined in aim15 or 16, a notification step of notifying
the user of the disk recording information which is obtainedir14ﬁ§6q5%%6
recording informati on acquisition step, through the host conputer; an
erasing area specification instruction4tep in which the user issues an
instruction for specifying a data erasing area, on the basis of the disk
recording information, through the host conputer; and an erasing area
detection step of detecting, fromthe data-recorded area obtained in the
di sk recording informati on acquisition step, an area corresponding to the
specified er ag-Pn%P%*%%l S Hhddasierasingt metbpdcofi ¢hainnl 7 nsf ridet i on;
wherein data recorded in the erasing area, which is detected in the

er asi ng PAcEENdelB¥ENBAON sEepther ecanmsierkd,n itheher apitngadt épsk Thet=f or e,

t he user can know the erasable data area in the |oaded optical disk data
and, asC®fRELIpEsBEthodhdefsred chin Gpuigi fip car A6si redoaléachvibe etgsest An
optical disk data erasing nethod of Claim18 of the present invention

furt her ne6APriBgsthe nusdme obtiihemldidils kedatradingr asFogmaei badwileéh nied i n any
of Clainms 13 to 17, a setting step in which the user sets, through the

host cofpbeeredvhettier direk imtmdfciog hnolrmat boheao§epi €owrste, during
execution of the data erasing process; a nonitoring instruction step of

per i odi tatdygh sthe dwpsen cemgsitiey ;Stat @ raBNhy0ateg $pedT Bdd O d rom

14/ 06/ 2006 15 the host conputer, when it Is set that the interface bus is

to be iorupicdommtep manwhachnghet apeof i 50N 4 O Nth dthe: datch easi ng
specifying a data erasing area, on the basis of the disk
recording information, thréugh the host computer; and an erasing
area detection step of detecting, from the data-recorded area
obtained in the disk recording information acquisition sﬁép, an
area corresponding to the specified erasing area on the basis of
the specification instruction; wherein datarrecorded 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 Cléim.lS of the
present invention further comprises, in the optical disk data
erasing methoed defined in any of Claims 13 to 17, a setting step
'in_which the user sets, through the host compufer, whether an
interface bus is to be occupied or not during execution of the
data erasing process; a moﬁitoring instruction step of

periodically issuing an erasing state monitoring instruction from



state on the basis of the erasing state nonitoring instruction. Therefore,

when the user sets that the interface bus is not to be occupi 9%4}'6% %(56
conput er can execute another process while the optical disk data eragi ng
apparatus executes the data erasing process. Further, when the interface
bus is to be occupied, the host corrputlgr can speedily detect the end of
the erasing process of the optical diSKk data erasing apparatus. An opti cal
of the present invention conprises.:

di sk dat @, erasi ng nethod of aim 19

o Tirst PibBPsLetmp el nph s & Sesolinnghoniokerics i sio fonber
switch; a setting identification step of identifying the setting of the
first juRpEMRGdscandaa magémmringsséppobi nuidmgoaingdyleardataseraswhgt her
a loaded optical disk is a wite-once optical disk or not; an erasing step

of overwstatd iongthbebmsis ofottoe erplsing sthek h¥nifd AN AThBertBei AR i cal
disk with a | aser beam having the sane recordi ng power as that at

recordi ng, aceped:bfged 0 ljﬂfnsﬁji i f e ditsty ] I Lteh, -t hereby
erasi ng data recordedé’on t he op‘%i%lodsléjl}; téﬁé %%er}:}%ge&f%ﬂﬁ épesplgfno(%
disk after the data erasing process;

automatically ejecting the optical
wheren n, Chtsh FraTp16, e FRSCROmRYLET oA efécatid PRty e, RAGRESS | he
dat a eras'hnﬁeo eration; and when the first junper switch is OFF or when it
i s judgetiitle the optikphelisksdedat gaasing hppdadtorst iecsdcuyOaMROBatD di sk
is not a wite-once optical disk, the optical disk is automatically
ej ect ed énasihg epumtéos st Furthed,i twhendi spé ayaderfdde abdisspifytset g t hat
the data erasing process is not 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
overwritting 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 autematically ejecting the optical disk after the
data erasing process; wherein, when the first jumpef switch is
_ QN, the erasing step starts the data erasing ope-r'ation; and when

the first jumper switch is OFF or when it is judged in the

'judgement_step that the loaded optical



executed on the optical disk. Therefore, the optical disk data erasing
process can be perforned by the optical disk data erasing apparla4pg6qlm6
according to an external control, wthout using the host conputer.

Further, since the data erasing pr ocessifs automated, recorded data can be
conpletely erased easily, at |ow cost, whereby | eakage of secret
information is prevented when the optical disk 1is discarded. An optical

di sk data erasing nethod of Claim?20 of the present invention conprises: a
first ju r switch setting step of settjng OV OFF of a first junper

swi t ch; %Ps?étjﬁ ﬁ’gc’gE i &Hti TS CACEoRPELER of L Hentiie yerigh GHe Hett ilfg of t he
first junper swtch, g judgenent step of nmaking a judgenent as to whether
a 'l oade‘?ilrgod‘fqtéﬁa YsIEJiES tehwi it Bhe et atten slenst 1thdts; diaprépusidng
step of overw.iting the wite-once optical disk by irradiating the optical
di sk wi 4} & |HSBL e SERay TRt athe edakali Sip Pave Pufiqgser ishaett Kat bat
recordi ng, accordingato the setting of the first junper swtch, thereby

er asi ng R tedcoRdéhe eRtifaloptskal disk; and an ejection step of
automatically ejecting the optical disk after the data erasing process;

wherein, wheleFRLane,sttheumpdicedi dehki daON exrdheimy guioupst emrstarts t he
data erasing operation; and when the first junper swtch is OFF 14/06/ 2006
17 or wRerfprmed bwidged ¢mtidwml jdiddediane strepinbatppheatoadedioneptical di sk
is not a wite-once optical disk, the optical disk is automatically
ej ect edafacr¢iEngj eetanresteymalampnitrols without using the host computer.
Further, since the data erasing process is autdmated, 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 €laim 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 judgemeﬁt as to
whether a loaded optical disk is a write-once optical disk or
not; an erasing step of overwriting the wri£e~once optical disk
by irradiating the optical disk with a laser beam ha%ing a
'recording power higher than that at recording, according to the
setfing of the first jumper switch, thereby erasing data recorded
_ on the optical disk; and an ejection step of automatically
ejecting the optical disk after the data erasing process; wherein,

when the first jumper switch is ON, the erasing step starts the

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



di spl ayed, in a display step, that the data erasing process is not to be
executed on the optical disk. Therefore, the optical disk data qpﬁﬁﬁ692006
process can be perfornmed by the optical disk data erasing apparatus al one,
according to an external control, wi t hotf usi ng the host computer.

Further, since the data erasing process is automated, recorded data can be
conpletely erased easily, at |ow cost, whereby |eakage of secret
information is prevented when the optical disk is discarded. An opti cal

di sk dat ing nethod of, Clajm2]1 of the resent invention further
conpriségi%?%§&ﬁg'&Stﬂgggegiéﬂ hg%aﬂu I Ny HetthddadefRed °RACE ai m 19 or
20, a checgkin checki ng. whet her the data erasing process has ended

tep of [ ,
nor mal | yEor-©4 o?}s éFePﬂE ANERL ERePRR LRV S nGlistkocdbe peEicpd dkFke- once
opti cal .di sk, has notﬁgnded normal ly, the optical disk is automatically

ej ect ed*Fn3PHENEFEERI LY SIeptednt ithe inaHioay &Fep.i anghatdispl ay st ep,
t hat thg.da&% erasing process is not to be executed on the optical disk.
Ther ef oF&SPHRERAL hel oAt &L SPLAY i eioddad fde settacprdedingopnateys ihe
| oaded disk is automatically ejected, and it is displayed that the data
er asi ngtPFot@ske i exeFited e dheamtdd¢al Hekeby, the user is prevented from
erroneously recogni zi ng that 14/06/2006 18 the erasing process has normally
ended, and fFBArEIeEsr dthg eheicabtdisht diisk ¢rasihiqprdaesst cabeber ased are
not erased. An optical disk data erasing nmethod of Caim22 of the
performed by the optical disk data erasing apparatus alone,
according to an external control, without using the host computer.
Further, since the data erasing process is automated, recorded
data can be completely erased easily, at low cost, whereby
leakage of secret information is prevented when the optical disk
is discarded.
An optical disk data erasing method of Claim 21 of the
present invention further comprises, in the 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



present invention further conprises, in the optical disk data erasing

nmet hod defined in Claim2l, a second junper switch setting steQ@joggtztdw
ON OFF of a second junper switch; wherein the setting of the second junper
switch is identified in the setting idbftification step; when it is
identified that the second junper switch is ON, the data erasing process
is executed over the entire surface of the optical disk in the erasing
step; and when it is identified that the second junper switch.is OFF, the

dat a eraéf'lggeﬁgéocess i s executed on a_final session in the -erasing step.
.t

Ther ef or U REAFSSS 866 nREMaLAE Adedt ol doam dlimgandinchdhset t i ng
of the second junper switch, and when there is no need to erase the data
over thePRntGae ik dde Wb.chhdalinsko bhecrasedrry mepercasiadh i s t ur ned

off to prevent unnecessary entire- surface erasing from being executed. As
the result, tfB PPREC2E ik cdpfoorenasdngr asithgdpebceiains2? edfictide

resulting in a low cost optical disk data erasing apparatus. An optical
di sk datF<Sadi AgvieRthRes shroher Q@ visehe iprtdsepptinedntiick Hatkher
conprises, in the optical disk data erasing nmethod defined in any of
d ai ns B¥Fagang2meghgfisgefinedrih Myl dinf Glvatd ercanduijsinpeonset ephof
acquiring information relating to a data-recorded area or a
dat a- unFeEsraads iepacHf sehieligl/ DY BTG LS weicbadonampept seatcHi Skhewberei n
data recorded in the data- recorded area are erased in the erasing step.
Ther ef othe sabting acBridsd napqumel gampean she tphr f or fe@dn ©DFDAHYin 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



the data-recorded area, while the data-unrecorded area, which needs not be
erased, is outside the target of the erasing process, whereby the/gE" 006
required for the erasing process is reduced. An optical disk data erasing
nmethod of Claim24 of the present invellion further conprises, in the
optical disk data erasing nethod defined in Claim23, a determ nation step
of determ ning whether data are recorded on the wite-once optical disk

or not, on the basis of the disk recording information obtained in the
n_acquisition step; wherein, when data are

di sk reco%.SFi n_%)informati _
recor ded or % &SR PPELGALedbpk T e Br Bk, dath e acsasiedednddbs dr&2er ased in
the erasing step; and when no data are recorded on the wite-once optical

di sk, tH& cCarredi 8kej erasedmn i s 1Sragiag edebn the ejection step, and
it is displayed, in the display step, that the data erasing process is
not to be excBtR*&fG® t hBeopeitearrdpikg Theresoregn e pawtdateal aneonly
recorded on the optical disk, the |oaded disk is automatically ejected,
and it t8edfsprayeeorderhtandn ddtidertds Wgtprucessordedotrta, behixtecut ed,
whereby the user knows that there is no need to execute the data erasing
processieafd pek fleg raradesl,datsa cartasidey theotesgebnobntlye ac tat frg renataiag
optical disk, wthout perform ng an unnecessary erasing process.
14/ 06/ 20p8rouy Adworidimey negrudiraidmtbrotheherps esgnprocwent { onrediesd i s
provi ded an optical disk data erasing apparatus which is an optical disk
recordi ng appar aptscéabrdisk tdap cerasadt ngthaldd of Claim 24 of the
present invention further comprises, in the optical disk data
erasing method defined in Claim 23, a determination step of
determining whether data are recorded on the write-once optical
disk or not, on the basis of the disk recording information
obtained in the disk recording information acquisition step;
wherein, when data are recorded on the write-once optical disk,
the recorded data are erased in the erasing step; and when no
data are recorded on the write-once optical disk, the optical
disk is automatically ejected in the ejection step, and it is
displayed, in the display step, that the data erasing process is
not to be executed on the optical disk.
| Therefore, when no data are recorded on the optical disk,
the loaded disk is automatically ejected, and it is displayed
~that the data erasing process is not to be executed, whereby the
user knows that there is no need to execute the data erasing
process, and performs the data erasing process on only a data-

~recorded optical disk, without performing an unnecessary erasing

process.



in/froma recordable optical disk by irradiating the optical disk with a

| aser beam the optical disk recordi ng apparatus being connectqg4}@6qzhg§g
conput er through an interface bus, and the optical disk data erasing

appar atus conprises: a judgement means 2%or judging as to whether a | oaded
optical disk is a wite-once optical disk or not; an instruction
recognition neans for recognizing an instruction fromthe host conputer;
and an erasing neans for executing a data erasing process on the basis of
the instruct erein the erasing neans overwites the optical disk

i on;
which is judgéﬁc% g e Chde ot dhie @rsrRepy iRgenfiegenERIaddns, by

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

p ,
pover a®haydaes: epeeBEAFAd, dishelely wraming apaeaatacoriéghohst Ak opti cal
di sk. Therefore, .an optical disk data erasing apparatus which is able to
conpl et ORF1C8Ladds Jat aCORIENAT oppparatw slor wraadingy oreakprdétgatdataw cost
w t hout having to use a special apparatus, and w thout generating
subst and8¢ felet erpevEdall e nep tiorade iiis knivar ebyadéakagg bheseptital disk
informati on can be prevented when the optical disk is discarded. According
to d ai Wifhop iagepreesmt thwemtionl thekeresordinyi dpdanatwpthaeiatg di sk
data erasing apparatus which is an optical disk recording apparatus for
writi ngeenneebefd rigp datterst idmpornea thcondabhe optéeahcdilsks byand riadi ati ng
the optical disk 14/06/2006 21 with a | aser beam the optical disk
r ecor di vt applarditals dediangrasimyeapedrbous bosprLoaputerjidyangit arans

interface bus, and the optical disk data erasing apparatus conprises:. a
j udgenefnr mpadsing 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 whichris able to completely
erase data on an optical disk is easily realized at low cost,
without having to use a special a?paratqs, 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



for making a judgenent as to whether a | oaded optical disk is a wite-once

optical disk or not; an instruction recognition neans for reCOQﬁiF?BQ?ﬁb6
instruction fromthe host conputer; and an erasing nmeans for executing a
data erasing process on the basis of thk instruction; wherein the erasing
means overwites the optical disk which is judged as a wite-once optical
di sk by the judgenent neans, by irradiating the optical disk with a |aser
beam havi ng a recordi ng power higher than that at recording, thereby

erasingvg a recorded on thg optical_disk. Therefore, an optical disk data
er asi ng "Apparat 3 SkhiPeh T s T861 8Pt oCe bl o ef§cordine annaradisakhedpoi cal
disk is easi%% realized at |ow cost, wthout having to use a special
appar at FPERE SR tRobt NGERe FATPRBET stibaruste can dist kardidasuduse endi Ebanent
wher eby I%akage of secret information can be prevented when the optical
di sk i s OBFLEALdEYSkALRERIPRBSIRY QRRITT WT qamPRirsesen Juvgameoh, mehrs
optical _ disk data erasing apparatus defined in Caim1l1 or 2 further
conpri sé8Ta™akaRI BcoRdgFBen hf &F e ivdhe theguias ilidaciedmeans chdr diakqis rang
di sk recording information relating to a data-recorded area or a
dat a- un¥EEbe gercar ematbfal hdl s e rorice agptinsalruditikon @acoghetbasiseats a
di sk recording information acquisition instruction which is issued by the
host cofputEecodmes Fidran iries muttd onefasimngthpr hoesscompuber pesddrared on
only the data-recorded area, 14/06/2006 while the data-unrecorded area,
whi ch reedsLndimdaneriapedxdaitiogt si detkherhaiget ppbcébe & asiapyioress,
whereby the time required for the erasing process is reduced. According to
c ain14Dﬁﬁthdulqﬂﬁﬂnaﬁidnnv@h&kemn the epabLAl 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,



di sk data erasing apparatus defined in Caim3 further conprises a

determ nation neans for determ ning whether data are recorded gﬂ4}@§/2006
write-once optical disk or not, on the basis of the disk recording

i nformation which is obtained by the di%k recording information

acqui sition neans; wherein, when data are recorded on the wite-once
optical disk, the erasing neans executes the recorded-data erasing

process; and when no data are recorded on the optical disk, the
returns an error signal to the host conputer to notify

det er m nat ign {Eﬁan‘ .
the user”that the e BraEsPrgedpprEeassWhtchdiesds B telksc ragedrhésef or e,
recorded on the optical disk, the user can know t hat

when no d ta%ﬁ%e | ‘ !
there | LHEIHedd ® Fagdeduré the greaieng aetorpmocbsseby the disk, wher eby
the wuser can performthe erasing process on only a data-recorded optical
di sk, witHBHT§skEGT Ry eEAs ing deeesesy ot amdugeg.ocess. According to Caim
5 of the present invention, the optical disk data erasing apparatus
defined in C&raPRdigg @ fGiaired ofofrpei pessent nivénciadn 0 e aoyst ifearl
notifying the user of the disk recording information which is obtained by
t he di skisSke€gtai rgashngr appatatwr gldfinddinneansm Bhrovghetheokpsises
conputer; and an erasing area detection neans for detecting, when an
i nstructi eatebnéhatperineass faatde teratiniggawiathsri 8steda s opeddyr &4 2006
23 the user through the host conputer on the basis of the disk recording
i nf or maghohhe anratesonor raspardi kg sko otthaospeehf ted baaia &F asidiadea on
the basis of the specification instruction; wherein the erasing neans
erases réeouding riocirmed iion tdhechr a8i Btained 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 unnecessary erasing pfocess.
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



area which is detected by the erasing area detection means. Therefore, the

user can know the erasable data area in the | oaded optical dis?Jﬂﬂ@@/@§ﬂ36
as the result, the user can specify a desired area to be erased. 'Accordi ng
to Claim6 of the present invention, the3optical disk data erasing
apparatus defined in any of Clains 1 to 5 further conprises: a setting
means with which the user sets, through the host conputer, whether the

interface bus is to be occupied or not during execution of the data
moni tor neans for nonitoring the data erasing state

erasi ng process; .and

on the SRSt tgrgf‘ﬁget%nlil?%?i‘ﬁ?}“ﬁ“h%ﬁﬁmﬂiféﬁ WasaR o paei 6dFkal |y

i ssued fromthe host conputer, when it is set that the interface bus is to
be occufFEGTITREr EROPETA LW t#He IR ewitespvadingetoi kher fReeibledis not .
to be o&gggied, t he host computer can execute another process while the

opti cal kCHAP RS r a5 hPr dfparkadis odediicespeld fdaationadhayrpeooess.
Further, when the interface bus is to be occupied, the host conputer can
speedi | jRegetRcELe RrEHNDMaans @rasiasy theodess vécohdedophi the efskimtat a
erasing apparatus. According to Claim7 of the present invention, there is
provi dedfred WptGleals dledie dach bar adieng rappapatusa wié téct somanmd4496/ 2006 24
optical disk recording apparatus for witing or reading data in/froma
r ecor daBter sftalthdi sisepy cary &dioat ithg thesaple cadtali skea wii htiee llaseledeam
and the optical disk data erasing apparatus conprises: a first junper
swi t ch ogdilidadg dbsdnslafter asdy t RRgtol €BBult, the user can specify a
desired area to be erased.
According to Cléim 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



of a first junper switch; a setting identification nmeans for identifying
the setting of the first junper switch; a judgenent neans for }

j udgenent as to whether a | oaded optical disk is a wite-once g%¥{gg{%ﬂ?%ﬁ
or not; an erasing neans for overwiti%fg the wite-once optical disk by
irradiating the optical disk wwth a | aser beam having the sanme recording
power as that at recording, according to the setting of the first junper
switch, thereby erasing data recorded on the optical disk; and an ejection
means for autg1 Ei ally ejecting the optical disk after the data erasing

process CREREAEi A1S EﬁgPHQlﬁgr%ﬁp?RﬁﬁRﬁ Q% teH tiegt @kn&gadinot Aeter asi ng
means starts the data erasing operation; and when the first junper swtch
is OFF SP/\FER ehBScPhdyehen?Pivceis Jivdyby dnardiRsingatibed optical @isk is
not a w.ite-once optical disk, the ejection nmeans automatically ejects
the opt We&P &i $RSehnRealdi 3 dharwdtd cailsgiaysdehat erheivdt apperasiag
process is not to be executed on the optical disk. Therefore, the optical
di sk dafaMBEASFRY Priveess upare syéittbr setiting mbenspforabetiskg dal AOFF
erasing apparatus alone, according to an external control, w thout using
t he hos®fcanpirdl jrmmethewitahi;nee seheidat identast hgapiocessans Bt onat ed,
an optical disk data erasing apparatus capable of erasing recorded data
conpl et&ign{isfigyOa20G& 25 ngealfi tbd Easst yjumbet oswiosit; ahprkfamdraakage
of secret information is prevented when the optical disk is discarded.
Accor dimganto fCraimak8ngf at jadgemsent as nvenihéthert hermdded ppniiciad ARk
optical disk data erasing apparatus which is an

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



optical disk fecording apparatus for witing or reading data in/froma
recordabl e optical disk by irradiating the optical disk with a Hﬂf?ﬁGggﬂ?QS

and the optical disk data erasing apparatus conprises: a first junper
switch setting means for setting ON OFF250f a first junper switch; a
setting identification neans for identifying the setting of the first
junper switch; a judgenent neans for making a judgenent as to whether a

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

for ove iting the.wite-an

di sk wi t%g\%i#zaes reao%)aﬁha%ﬁ "y Plor UPRGEBBWERa kR GMEIT F9RHER hat "at

recording% accordingb%o the setting of the first junper switch, thereby

erasi ng THeCdH G- Pbcor R G TERe BBRi Ehe oBFiRal ahislan ejdicdasdedsans f or
the optical disk after the data erasing process;

automatically_ejectin _
wher ei n, when®FRETIERESEC] GhpER &\RE dhY Presendd ioNenthener tlséng Ieans
and when the first junper swtch is OFF

starts the data erasing operation;

or when REF 59560 e P tieads diigégdate nerasing | apmbeth topt mbdlchdiiskani s not a
write-once optical disk, the ejection nmeans automatically ejects the

opti cal Wtdcalafdsdi spraydipansppisatey stont hvati ttimey dat aeadaagngapaocess is
not to he executed on the optical disk. Therefore, the optical disk data
er asi ngipréEessalzpoerdebbe 2epcirrbalizdr fuyr ned-doy athegophiecapt sk daér
erasi ng aggaratus al one, according to an external control, w thout using
t he hosWil&Bnpuieser Peamheand sitcepthieadatid ser daitageph LR SapSatathimat ed,
an optical disk data erasing apparatus capable of erasing recorded data
comprises: a first jumper switch setting means for setting ON/OFF
of a first jumper switch; a setting identification means for
identifying the setting of the first jumper switch; a judgement
means for making a judgement as to whether a loaded optical disk

1s 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
Jjumper 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 optiqal 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



conpletely is realized easily, at |ow cost, whereby | eakage of secret
information is prevented when the optical disk is discarded. A@ﬁ@iék?@uﬁ 6
Claim9 of the present invention, the op i cal disk data erasing apparatus
defined in Caim7 or 8 further conprisés a checking nmeans for checking
whet her the data erasing process has normally ended or not; wherein, when
the data erasing process for the wite-once optical disk has not normally
ended, the ejection neans automatically ejects the optical disk, and the

di spl ay i s that .the data ergsipg.process is not to be executed
on the o%?(% %fflﬁo%ﬁdter &f 3&’3 oﬁﬁ%ﬁaihglﬁgt ﬁg@’f‘ BT Y PP rRRe S s adomne,
ended ng&;gﬁﬁ&&h_t e user isﬁgrﬁvented from erroneously recognizing that
the erasing process Ras SHGPMBRALyCORMERY: BhED¢Moding & Aestheospuiteal.

di sk ingv\hit%]h data to gg grased are not erased., According to Caim10 of
the present FAveftFoH, "tRe bt i LERSIRG REUR LS eraduterayssy atus opdicadd in
Caim9 further congrlses a second junper switch setting neans for setting
OV OFF 8f-3% 98LeoRtopiNgefPRIFIUS cARMRI®Ie atimednghaedardedr doitag process
is to be executed over the entire surface of the disk, the second junper
switch FSTRACLERE WheReehb?ed ignsid heaf tlovercess t Whedaby 14ABBHR00E 27
over the entire surface of the disk, the second junper switch is turned
of f, soStEREEt ohP{eEmRtirn isegyieyientedemisad thei thodtaledéskt iag t he
entire-surface erasing, resulting in a lowcost optical disk data erasing

appar atds3carded.

According to Claim 9 of the presént invention, the optical
disk data erasing apparatus defined in Claim 7 or 8 further
comprises a checking means for checking whether the data erésing

- process has normally ended or not; wherein, when the data erasing
process for the write-once optical disk has not normally ended,
the ejection means- automatically ejects the optical disk, and the
display means displays that the data erasing process is not to be
executed on the optical disk. Therefore, when the data erasing
process>has not ended normally, the user is prevented from
erroneously recognizing that the grasing process has normally
ended, and from discarding the optical disk in which daté 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

& second jumper switch setting means for setting ON/OFF of a .
second jumper switch. Therefore, when the data erasing proéess
is to be executed‘over the entire surface of the disk, the second

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



According to Claim1l of the present invention, the optical disk data

erasing apparatus defined in any of Clainms 7 to 10 further corrrird/s§:§/:2006
di sk recording informati on acquisition ans for acquiring information
relating to a data-recorded area or a data-unrecorded area of the
wite-once optical disk. Therefore, the data erasing process can be
performed on only the data- recorded area, while the data-unrecorded area,
whi ch needs not be erased, is outside the target of the erasing process,

wher eby th ,% r.equired for the erasing process is, reduced. According to
Claim 12 o?rt chlaggernets%rﬁ SURFETET 8, tgﬁeabf)?i cHf® F[QEY RS SHE SHppar at us
defi ned é&n%ﬁﬁi r%él Sfurt her cgrrpri %es a determ nation neans for
det er mi nifg whether Fatd2hr 897 &cBr §E82L 0PI TP S EXGTEE optiitdeutdi sk or
not, on the hasis  of thg.disk recording, i nformation obtai ned by the disk
recor di &j‘%‘?ﬁ'&;‘f%ﬁ n 4L 6 SFEFRAS nB RSN dvh 18U, L idie A d @t d oar&0BEcor ded
on the wit.e- lon(:e optical disk, the erasing neans executes the
recor defPHGRL &7 5% HELBr BERSENT aMePHFES0 data are recorded on the
wite-once optical disk, the ejection neans autonatically ejects the
optical di skBCErERiHe t SJiadp ddaws dhspbagserhatnvenrtena drasinig galocess
is not to be executed on the optical d_i sk. .Therefore, when no data are
recor def18K fRE2opraEENg diraratiss dafiinatove 2ay06£20068iR8 Thao Lfere is no
need to _execute the data erasing process, and perforns the data erasing
processtBRtBAF ycampt ey ot otiddd mepstdmtilng dingkrmat i bouscgeli 8t bngnesms
unnecessary erasing process. According to Caim13 of the present
inventiﬁ%? @gq@*ximgulnformatlon 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, 1s 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
thical disk, 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 no data are recorded on the optical disk, the user knows



di sk data erasing nethod conprises: a judgenent step of making a judgenent
as to whether a | oaded optical disk is a wite-once optical di ?lk4/06699t0' 6
an instruction recognition.step of reg¢gnizing an instruction froma hos
conputer; and a data erasing step of rwiting the optical disk which is
judged as a wite-once optical disk in the judgenent step, by irradiating
the optical disk with a | aser beam having the sane recordi ng power as

that at recording, on the basis of the instruction, thereby erasing data

recorde t .i.cal. disk., Therefore, data on an .optical disk can be
conpl et gﬁg&er ase téLaSs?iloy,ne E it8we§%‘§'f£e e 3 FAATIGG &TPSESE spee al

appar at Wi t hout ., generating _substances del eterious to environment,
whereby%%ggﬁggg 5%es§8F%ter?ﬁ%%?n%f??ﬁ??xﬂ?-Hgﬂﬁﬁéwéﬁﬁéﬁfﬁﬁ@ﬁdﬁﬁeoﬂﬁéﬂals
di scar d(?ﬂ.SkAccor aim 14 of the present invention, an optical disk

ing to
dat a erasing r"'r%ttg‘%gcgﬁﬁg?g%%?gaa? RS RS TS 33t S T6F 1RAK PHGCES S| udgenent  as
t o whet her aléoade optical disk is a wite-once optical disk or not; an
i nstruction réCoYi %t diisy 13 e€obhe PResent | HRTenicton 4 emtd dadst
conput er,;, Enaﬁan erasjng step of overwiting the optical disk which is
j udged 9&S FReSTHheRT dpithaed eamprisesthe judgement step, obymakimgliating
the optical disk with a | aser beam having a recordi ng power higher
14/ 06/ 20BBITERh A5 thatvhathesc 6r dioagedoaptheabadiskoist Aewthse ramdd on,
thereby erasing data recorded on the optical disk. Therefore, data on an
opti cal OH?%‘RaJcafgﬂ-% omsitet @ny iasssudtdasi fycognitom cosép o t hout havi ng
to use a special apparatus, and w thout generating

recognizing an instruction from a host computer; and a data

: erasiﬁg step of overwriting the optical disk which is Jjudged as a
write-once optical disk in the judgement step, by irradiating the
optical disk with a laser beam having the same recording power as
that at reco;ding, on the basis of the instruction, thereby
erasing data recorded on the optical disk. Therefore, data on an
optical disk can be completely erased easily, at low cost,
without having to use a special apparatus, and without generating
substances deleterious to environment, whereby leakage of secret
information can be prevented when the disk is discarded.

According to Claim 14 of the present invention, an optical

disk data erasing method comprises: a judgemént 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



subst ances del eterious to environnent, wher eby | eakage of secret

information can be prevented when the disk is discarded. Accordiyy g /9
15 of the present ‘invention, the opticql data erasi ng net hod deggaeg/in
Claim13 or 14 further conprises: a di sk recording information acquisition
instruction step of issuing a disk recording information acquisition
instruction from the host conputer; and a di sk recording information

acquisition step of acquiring information relating to a data-recorded area
ptical disk, on the basis of

d - .0f th ite-
T e R A I N I E

the disk recording in

recorded, in.the ta-recorded area are erased in the erasing step.

Therefo%ﬁ%ﬂ?%g'ggig gF&?FHSSpPBCE%% W Herk-or merefogRly dalka on an

dat a-recor.ded.ar.ea mhilgﬁtge dat a-_ unrecorded area, which needs not be
g

erased, FS Gats 8%t hatt prpbttehe Grasgdh@apidoesat wWaErepytihe tine
required.fgr %hg e[asing process is reduced. According to Claim 16 of the
present "i-hVEHEI BAViRHeLSpErtat SREGIEdAPRagRasisng 2t Wotihdet | geme rat Thai m
15 furtheyr conprises a determ nation step of determ ning whether data are
recordeﬁubﬁtagg%swﬁ?%%ﬁ%ﬁ&ﬁp%wﬁq(ﬁﬂvhﬁQ§mE@¢,nUh§rehytheabagésabfs¢¢EEMisk.
recording inforpation which is obtained in the disk recording 14/06/ 2006 30
i nf or met FHRTER GO | 3D P tREVatedewvhenwhba dash asedjscardsi. on the
write-once ogtical_disk, the recorded data are erased in the erasing step;
and when no A8€QTdiBIr EeoFdadmohd the Wt irpalsaditskinvemtienr othsi gpakick’

returned to the host conputer in the
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 Qata—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 area, whiqh needs not be e:ésed, 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 Ffurther comprises a

- determination stép 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



determ nation step to notify the user that the data erasing process is not
to be executed on the optical disk. Therefore, when no data aquiPGQVQRﬂ)G
on the optical disk, the user can know_that there is no need to execute
the data erasing process on the disk, %ereby the user can performthe
erasing process on only a data-recorded optical disk, wthout performng
an unnecessary erasing process. According to Claim1l7 of the present
invention, the optical disk data erasing nethod defined in Claim15 or 16

further ; r »_a notification st of, noti fying the user of the disk
Fecor d 5 RGN SRAURPERFE SURRY O T AR Rt eo e, RGCOFAFE: At | on

acqui sitiaon step, through.th ost conputer; an erasing area specification
instruc%lgnwgﬁgg_Pﬂcﬁthﬂl?ﬂﬁ {hﬁﬁ' thes ggcariahsietacersnerapedpesi Fyeng a
data erasing area, on_the  basis of the disk recording information, through
t he hosFraEgﬂﬁu?gF%" Ad PRt A9 R tE e dersoridsd eRephef catieali agskirom
the data-recorded, area obtained in the disk recording information

acqui si T oRTEPEPSIGRAhrE% RTHESsbAG et dosihe coppBteretnerhei ng area on

t he basi s _of the specification instruction; wherein data recorded in the
er asi ng@aF SHULRERE RN | steRttec ted ity the ssssi thatatba detacerasisgep, are
erased in the erasing step. Therefore, 14/06/2006 31 the user can know t he
er asabl RFYHR T ared 9t thdq sxgedtept Poathedppkidat adiwkl, atheheforsult, the
user can specify a desired area to be erased. According to Caim18 of the
pr esent"haiy d1ft iGta @re epcoeded 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.

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 aﬁ 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 redording information
acquisition sﬁep, an area corresponding to the specified erasing

area on the basis of the specification instruction; wherein daté
recorded in the erasing area, which is detected in the erasing

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



di sk data erasing nethod defined in any of lainms 13 to 17 further

conprises: a setting step in which the user sets, through the h99y06/2006
conput er, whether an interface bus is to be occupied or not during
execution of the data erasing process; ﬁlnnnitoring instruction step of
periodically issuing an erasing state nonitoring instruction fromthe host
conputer, when it is set that the interface bus is not to be occupied;. and

a nonitoring step of nmonitoring the data erasing state on the basis of the
Therefore, when the user sets that

erasi ng t nitoring instruction.

the int e@%égctgse%scalns kﬁlé)t% ttglebgréééﬁg?eﬁ?t@ st Benpeesed gptdgadut e
anot her proce whil e the ﬁptical di sk data erasing apparatus executes the
data era sﬂ(g ‘%f &0, RSy tHEr ToSHAEN Ehe YIRBrdaik SHeeS fivs & depdredcaprad,

t he host_c uter can speedily detect the end of the erasing process of
t he optﬂ%ﬁ&gpﬁgﬁ§e§ata erasi ng apparatus. According to Claim19 of the
present invention, an optical disk data erasing nmethod conprises: a first
junper swit chASePTitRY Q@ &dagm dét oifngheNporFent tnvénstojunfer opiiitadi a
setting identification step of identifying the setting of the first junper
swi t ch; 9 Skudgéfefitasing Bethedkidrfingdidgemnt odsCloimpheBheo 271 oaded
optical disk is a wite-once.optical disk or 14/06/2006 32 not; an erasing
step of THYERRE EPRPLiHeS Wrd t¥e ooy epcdn ghikh bheiusadi a¢tng theowgt i cal
disk with a | aser beam having the sane recording power as that at
recor di hgs Besbra@emguter + hheddier g dhtetrlfecki bss jsnperbewdelpiddeseby
erasing data recorded on the -
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 erésing 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



optical disk; and an ejection step of automatically ejecting the optical
disk after the data erasing process; wherein, when the first | j

is ON, the erasing step starts the data__erasing operation; andq&ﬁggﬁ?ﬁgﬂﬁ?
first junper switch is OFF or when it 74 judged in the judgenment step that
the | oaded optical disk is not a wite-once optical disk, the optical disk
is automatically ejected in the ejection step, and it is displayed, in a
di splay step, that the data erasing process is not to be executed on the

optical dissk. Theref.ore, the qgptical disk data erasing process _can be
per f or m::rEi t?fy The S5 %art6Fs Q%dﬁffﬁr@?:ég?ﬁ% the Jr i OO Pt isedofdskg to

an external. co .rgL mﬁhhout using . the host conputer. Further, since the
data er &Y ig [od@EdLgi She gpbigeeddiskcbided daset dease heorpuettipy sarased
easily, at |low cost, whereby |eakage of secret information is prevented
when t h& SGFEEES PAPEK fE BR3EaRBeRSCREEIT myacrddng mo2Ghef seksipgessnt
inventiogptan ogtical di sk data erasing nethod conprises: a first junper
switch $8€t TAGSEsIBPPeY SBitehg CreXHIY ¢frasimia skatjaumeeordaidt oh; theset ting
identification st_elg of identifying the setting of the first junper swtch;
a j udgeRBAECEL ePl Bk n2d M e erlgerrerateps otfo aulkekliécadlloadedtopgiclad di sk
is a wite-once optical disk or 14/06/ 2006 33 not; an erasing step of
over w | PPR§CEhedink taltawe eloptdaiadl atissiingbyprioceadi awhageihe wpen cete di sk
with a | aser beam having a recording power higher than that at recording,
accordi fyrthe iwwensawitah dfs e fiheserasipgr ssept sharthetkbydstasi ng dat a
recor ded
erasing operation; and whenh 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 a;one, 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



on the optical disk; and an ejection step of automatically ejecting the
optical disk after the data erasing process; wherein, when theﬂﬁ;@g/2006
junper switch is ON, the erasing step starts the data erasing operation;
and when the first junper switch is OFF?3or when it is judged in the

j udgenent step that the | oaded optical disk is not a wite-once optical

di sk, the optical disk is automatically ejected in the ejection step, and
it is displayed, in a display step, that the data erasing process is not
to be exgcut ed on the optical disk. Therefore, the optical disk data

erasing proced’s TEFHY FdPoPledVEEEhe1o%t Foal vi tR-onps PRigsIinglisk
apparat%§ al one,. gccording to,an_external control, wthout using the host
conput er’y PURtHER TG dber pptaged @#akiwith @ obeser ibeasthamined 2 r ecor ded
data can be conpletely erased easily, at |ow cost, whereby |eakage of
secret it JoRMET BLevent Baamnent it girgeedingl slkedoordisgartdedhe
According tq Caim?21 of the present invention, the optical disk data
er asi ng YHog §ét tRedTIRSE dvApPaD Yl f idreby compringeslazacheckirdgdst ep
of checking whether the data erasing process has ended normally or not;
wher ei nO5wWhEf PREIgaLadésksiard an coestifoor sttep wii betometiopligal di sk has
not ended nornmally, the optical disk is automatically ejected in the
ej ect i oRISEEPNI 1RN©6PRDDGR BAllak aftters tilies ghapedrasinthprdisphaywstepin} hat
the data erasing process is not to be executed on the optical disk.
Ther ef oVBel Ghenfihet dhmpear asiinghpicced¥s has pehsendedtsprsehtys the user
is prevented fromerroneously recognizing that the erasing process
data erasing operation; and when the first Jjumper 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,



has normal |y ended, and from discarding the optical disk in which data to
be erased are not erased. According to Caim22 of the present hﬂ¥?ﬁ@/§b06
the optical disk data erasing nmethod defined in Caim?21 further conprises
a second junper switch setting step of3detting OV OFF of a second junper

switch. Therefore, when the data erasing process is to be executed over
the entire surface of the disk, the second junper switch is ON, and when

there is no need to erase the data over the entire surface of the di sk,
session is

the second.junper switch i turned off, so that only a final _
erased, %ch Hbut 1S ecileséhlt"’iy 't i &REi FéSBlpY atbeRr athaly, theesiata egasang
| ow cost JH@gtical di sk data erasing apparatus. According to Caim 23 of the

present FIRERT o 1%e hiccgrecHisR aat Bhereoriinphetitdd ddfiarsdfane any of

Claims 19 to % further conprises a disk recording information acquisition
step Ofw%cfdhd:i G Gen SRR PP0RI PERAS | Ay teot ehded meomeddy, atba usea is

dat a-unrecorded area of the wite-once optical disk; wherein data recorded
in the PHYEEES dedrarEaonreust iseecomitinerdsimghst erasifigepeboess t he
data erasi ng process can be perforned on only the data-recorded area,

whi | e t R@Sdaramanigcerded, ared, Lo obi sedbingndthebepeiasdddibs dutshileht he
target of the erasing process, 14/06/ 2006 35 whereby the tine required for

the er aSffg pPobessrasedegiteatht odwmmdling to C aim 24 of the present
invention, the optical disk data erasing nethod defined in Caim23 further

conpri ses a fd@tanddingattiooflstimp22o0bfdeher piasag: whetdiedi gt anar epiteeanded
on 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 Jjumper
swifch 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 compriées a disk recording information acquisition step
of acquiring information relating to a data—recordéd 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.
: Iherefore, the data erasing process can be performed on only the
data~recorded area, while the data-unrecorded area, which needs

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



the wite-once optical disk or not, on the basis of the disk recording
information obtained in the disk recording information acquisitipnogl/eioe
wherein, when data are recorded on the ite- once optical disk, the
recorded data are erased in the erasing¥gstep; and when no data are
recorded on the wite-once optical disk, the optical disk is automatically
ejected in the ejection step, and it is displayed, in the display step,
that the data erasing process is not to be executed on the optical disk.

Ther ef or Q ta are recqrded on the optical disk, the user knows
t hat theﬁe%b%pno&ﬁeggqeorg%&ﬁ?g ?ﬂ’é B¢ LN PrESSeds, TRIHCHErf or s
the data erasin rocess on only a data- recorded, optical disk, wthout
per f or ni ng anhﬁgﬁgfgje%%a)ﬁ/ @raeféri‘ g Cﬁf(’iglésg?eBRPEFlEE@Gﬁ@Tfl O IRARINGS
Fi gure %J Qlock di. a ran%%llustrating_the construction of a data

erasi ng éﬁ%ﬁ At-Gs CaBEoP i HEthodtfeihedt et GlianeBodurthpguremprisea al ock
diagrang%%]ustratln the construction of a s%;&enlaccording to a first or
second GAPTBACLEE $heP pPbsdpfteriidviant whethergdrss arar segordedt oni ew and

a rear view of a data erasing 14/ 06/ 2006 36 apparatus (drive) according to

a third"BRbBUEREAPREE Ml gtk amveiti on. tEEgbaeia 9§ Bhdi dgskhm

illustrating an exanple of a disk format according to the present

i nvent i BRACOFAHYY el BE¢mmat ¥qrp\i@dned [Losthet dhgkt hecprdteg uief ofmat dat a
acquisition step; wherein, when data are recorded on the write-
once optical disk, the recorded data are erased in the erasing
step; and when no data are recorded on the write-once optical
disk, the optical disk is automatically ejected in the ejection
'step, and it is displayed, in the display step, that the data
-erasing process is not to be executed on the optical disk.
Therefore, when no data are recorded on the optical disk, the
user knows that there is no need to execute the data erasing
process, and performs the data erasing process on only a data-—

recorded optical disk, without performing an unnecessary erasing

process.

| BRIEF DESCRIPTION OF DRAWINGS
Figure 1 is a block diagram illustrating the construction of
~a data erasing apparatus according to the present invention.
Figure 2 is a block diagram illustrating the construction of
a system according to & first or second embodiment of the present

invention.

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



erasing nethod according to the first enbodi nrent of the present invention.
Figure 6 is a flowhart illustrating the procedure of a data eppéy@gézooe
met hod according to the second enbodinegt'of the present invention. Figure
7 is a flowhart illustrating the proce Gre of a data erasi ng net hod
according to the third enbodi nrent of the present invention. BEST MODE TO
EXECUTE THE | NVENTI ON Her ei nafter, enbodi nents of the present invention
will be deéscribed with reference to the drawi ngs. The enbodi nents

descri beg hereinafter. are nerely exanples, .and the present invention is
not rest%i)%t ed T’t?% { elé‘gé)er?gzgcéﬁ gs.%o[ én%B&FHEﬁFLb@THF%Wéi%f’%@,PWWi cal
di sk datfh&%ﬁﬁaéyg apparatus according to a first enbodi nent of the present
invention w € described. This first enbodi ment corresponds to Cl ains
1, 2, 3, 4, 5,..13 4, 15, 16, and 17. Figure 1 is a diagramillustrating
t he construct?%ﬁ&g? %nii4?o%}§%6%“sﬁl%ﬂﬁq ing S g¥eEpéeasing dpphr at us

22. Irlfé ure %; t he .optical . di sk data erasing apparatus 22 is an optical
di sk recording &Ehva s tPofNGr PEERGNBrineeRit R data in/froma recordabl e
optical disk J11 by irradiating the optical disk with a |aser beam The

optical di sk Th¥%erasthd dfparhart illussmptisgsthe Prodedura &AM 10a a

ROM 103, an.EFM )
erasing method according to the first embodiment of the present

invention.

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

Figure 7 is a flowchart illustrating the-proce&ure of a data

erasing method according to thé 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 hereiﬁafter are merely examples, and the present
invention is nét restricted to ﬁhese embodiments.
[Embodiment 1]

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

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

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

Figure 1l is a diagram illustrating the construction oflan



encoder/ decoder circuit 104, an EFM WOBBLE si gnal processing circuit 105,
a laser control circuit 106, a |laser pickup 107, a speed 'chang?%}égyiztoos
108, a rotation control circuit 109, and a notor 110. The CPU 101 1s
provided with an instruction recognitioh? neans for recognizing an
instruction froma host conmputer 21, and controls the respective
constituents of the optical disk data erasing apparatus 22 according to a
command fromthe ROM 103 or an instruction fromthe host conputer 21. The

RAM 102 at.a, ,and the ROM 103 stores _a command for controlling the
CPU 101&’%‘?%#%%‘% FEESIGEr BBPRERFES 184- perforns encodi ng or

decodi ng of v?ri?us kKinds of signals or data. The EFM WOBBLE si gnal
processi ng ci rEurt9188 tonthol PH ik vakg reeranpsapranathe Hasis of

WOBBLE inforq%#%ﬁr which is read fromthe optical disk 111. The disk
dri vi ng HecHHNi <G doilr F8ESTERRY sPpRRAT *HATgEOT ¢iiduing 108 reedisigadgitag t he

rotationrﬁp ed of the notor, the rotation control circuit 109 for
control I% 69 & FRECrEFBLat PRRsCabedisk nitle)oyofi nriaeimbtiog, tard ophécadt or

110 for rot ati_ng. the optical disk 111. 14/06/ 2006 38 The |aser control
ci rcui t HEE péithopmdapetopeitg ofhelaertidal alitsle daita ealasdingk apphrasusel |
as reading of recorded data fromthe optical disk 111, by irradiating the
opti cal di sRMPriseqi ahCRU | Helr i di2utat ®OMf 16, t ke EBEMer pi ckup 107
while noving the laser pickup 107 fromthe inner circunference of the
r ot at i ngREPEPEdfle@pdkr 1diir ewivarld 4, heno BFMr WOBBLHNE £4eAL eprocessing
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
cn 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.



Further, the laser control circuit 106 is provided with an erasing neans
for executing a data erasing process on the basis of an erasi NG 4/06/2006
instruction fromthe host conputer, whereby recorded data on the opglca

di sk 111 is erased. The optical disk daf8 erasing apparatus 22 constructed
as described above is provided with a judgenment nmeans for making a

j udgenent as to whether the | oaded optical disk 111 is a wite- once

optical disk (CD-R disk) or not; a disk recording information acquisition
to a data-recorded area or a

means for acquilri information relatin (
data-unrecordgéeaggﬁeﬁfc?ﬂ r?i;?%r?ﬁ%?:ﬁEﬁF@ﬁfPﬁ@Sb£§P§réinﬁ df stak@cor di ng
ction fromthe host conputer 21; a

i nf or mat.i ui si.t.ion instr
notif i ce{tn?%nq: ar??trléfﬁ& Aot f;’#ﬂmgé@ heetsers trRadinee ofi slecosdeddidaga
infornat'%p i;ﬁ ob%ainid,_throu?h t he host conputer 21; an erasing area
det ect i 6F “hedfs OP5ECaLt BeEknglInten hrradistring ithe opsticepedikkedlan area
from whi ch dati are to be erased (hereinafter referred to as a data
erasi ng¥at8ap L&SpEsheampyuimettedrirom dugh lidserhpsckupopit ehi2éd on t he
basis of the disk recording information, an area corresponding to the’
speci f i BEVHBFatBR adp R dpbakwn the Inpm0620G6N8® bastsmbéreheei astthuet i on;
and a determnation neans for determ ning whether data are recorded on the
CD- R di ERt3§4ngropfical ghi 3khel Hadiowaoid tthe duskrr ecpcdnfigréméor mati on. The
erasing_neans overwites the optical disk 111 which is judged as a CD-R
di sk b%‘f%@%%g‘é}@rﬂt&m@nt@h cdadiudtci a6t he poprided wisk 411 with a
| aser beam having a recordi ng power equal '
erasing means for executing a data erasing process on the basis
of an erasing instruction from the host computer, whereby
recorded data on the optical disk 111 is erased.
The optical disk data erasing apparatus 22 constructed as
described above is provided with a judgement means for making a
judgement as to whether the loaded optical disk 111 is a write-
once optical disk (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) is 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



to or higher. than that at recording, thereby erasing the data recorded on
the optical disk 111. Figure 2 is a block diagramillustrating Hﬂﬁ/%6l2006
e

construction of an optical disk data esfsing system according to 't
present invention. In figure 2, the oﬁ{ cal disk data erasing apparatus 22

and the host conputer 21 are connected through an interface cable 23, and
various kinds of commands are outputted from"Witing Software" that is a
recording application in the host conputer 21 to the data erasing

appar at ys, 22. ¢ Qﬂre-ﬁ i diagram.illustrating an exanpl e of a disk
format. 1N figure &, ftggﬁg%gg’a@%ﬁ)@(é&ﬁﬁﬁm%ﬁﬁ'ﬂ&ﬂaFF@ﬁSAﬁéé) f or
obt ai ni r at cohgi ower of di sk. 42 denotes a_PMA (Program
Vbrrory ATSa) "GRHE: AP RESE it Or S dRCRHAE S o8 {06t (ReRof 8id 1Ener oRoRR
al ready-recorded tracg r a.reserved track, information for identifying
t he disf?’%%& gﬁglFi? g?% I kORI e % dsiogRatd oBonposed of a read-in
area 43, a prqgramarea 44, .and a read-out area 45, and a plurality of
sessions are SrdEd M4 G6PS008EH L Rea BhegPrtidrak dideokldi ndiisthodlsd be
carried.oat o_that the sessions are sequentially recorded fromthe inner
ci rcunf éFEAER 2312 (HE RIS % Swartdrer Hedgementcineanaf ebenteradhating Eessi on,
the read-ip areg 43 indicates the position where data are recorded, and
hol ds aCREBECRYabtsk dllcatitdnes Lasepi bhaiishavineg a&nfecording wéweheqessi on.
The program area 44
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 compuﬁer 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 retarded



hol ds i nformation including user data and a pass table fromthe

i mredi ately precedi ng session. The read-out area 45 indicates an/ﬁgztﬁjOG
data. It is assuned that a session 1 and a session 2 are al ready "‘close
while a session 3 is in the open state, 4nd tracks 1-3 are recorded in the

respective sessions 1-3. Wen the host conputer 21 outputs an instruction
for erasing the entire surface of the disk, the data erasing apparatus 22

overwites an overwite target area 1 to erase data fromthe area 1. Wen
only the session 3

t he host;¢co 21 . out puts an instruyction_ for erasing
while | e%ﬁc/ii %Sg%ﬁél%e%lﬁ hs ?Le%%é@gass%ﬁlfléich%saaaﬁ—a? ohe watEhal ddieng
apparatuigggigvgrwwites an_ _.overwite target area 2 to erase data fromthe
area 2. Next % fEseriTHUSH Y Fecgrded 6Fom Hee hengncirsaditsgendsat a

t he di.sk. In the case where the disk is |loaded to obtain all of

recorded_pn [
track i%fo‘l_’l?‘r%tqlosr{{ argh & QYEPTJSE BCWRESFSRES On (i.e., a pass table
recorded in the final session), the information in the read-in area 43 at

t he i nner most *Bi PEGHT 8pepteni stheapasinin areanwddnindicat 06/ P0o6oddi i son
judged that the | oaded disk is a nulti-session-recorded disk, the disk is
sear ched” Setaofrer FekOrArer nakd drolds t Rafe (lakdle ofe€snoanandl t he pass
table in_the final session. As a nethod of searching the disk for all of
track MHEGENES bragh infereatiomlofeshs aresdilver.e iTheapreghad akea 44
sequentially reading the read-in areas of the respective sessions.
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 Ffor 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 cobtain 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



In this method, initially, the TOC information in the read-in area 43 of

the session 1 is read, and the read-in area 43 of the session 214)306 2006
accessed on the basis of the obtained informati on about the progran1£taﬁ%

time of the session 2 to read the TOC fhformation of the session 2 and,
thereafter, the read-in area 43 of the session 3 is accessed on the basis
of the obtained information about the programstart tinme of the session 3.
Since there is no data in the read-in area 43 of the session 3, this area

is judged, as.an recorded._area, and the previous session 2 is judged as
the finat® sE% eé#q: el gl Iloﬁgefir geRk| hF o@n%‘ﬁl‘éh’%ﬁﬁs#@ﬂ@éioﬂﬁdﬁéﬂ dée&si on
i s obtained,. .access is de to, for exanple, the pass table of the final
session HE*HdSi seaFchre TPECRLL| of of FaEk ol IR on M@ toegdoinal

t hereby obtaining the pass table of the final session or the |ike. Next,:
an opti CHS5dC8 24t her RasagtaRleokn dehoriinal tseaion.first enbodi ment wil |
be described with reference to figure 5. Wen the optical disk is |oaded
on the data ét%s? diedpphef seazzhing thal Hyskt fer GPLL 104 Toatk ol s t he
rotation control circuit 109 to spin up the nmotor 110 in step S51. Then,
14/ 06/ 26b6°xpathen| waded i i Halaldisssstibh,i SHereadisatenethbd afl aser beam
to read data recorded on the optical disk ill, and it is checked whether
t he opt Fearedisxlhy Ir¢adinCHiR dieskl-dm rotasonft haebasssecof vi\OBREEE ons .

i nformation which is obtained through the EFM WOBBLE si gnal processing

circui tInoshis gredvestt bynidtied 1552 the TOC information in the read-in

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,



In step 552, it is checked whether or not the data erasing apparatus 22

receives a disk recording information acquisition command (a c ARG f
"Read Disk Information" or "Read Track  Information") which is ?SSue%/?Rgﬁ

t he host conputer 21. Wien the apparafh% 22 receives this comand, the
process goes to step 553. In step 53, the disk recording information of
the CO-R disk 111 is obtained. The disk recording information is obtained
by the disk recording information acquisition neans as follows. The ,

outline _.of .the, djsk.recordin te is grasped on the basis of the
oift e Borietd bR R G e O g L858Y- PPeBoEded

i nformation-a

track and reserved track, which information is recorded in the PVA 42 at
the | nndrad PRl GFERCECHS OFhbhel WEuoE Gtk tHd . pod iLhf denshpekedhich is
recor ded inhﬁhe Bead-in area 43 of each session, and a break of pits

bet ween &8t ShFeBFdER! afbek ahbl ihe FR-R dHrdcordeatar ea thedeasds|y
detected to obtain the details of the disk recording state, whereby the
di sk r eQ&r HPRELE! HREPFERFEoP i dhight dinedptaieed throwghptBE4EFMi BRBRWE or di ng
information adapted to the 14/06/ 2006 43 disk recording information

acqui si Ef8R2E oRFRARS $HRE dviieaii tofl 05, REad 1Diwekd byf skempt 882" or "Read Track
Information") is returned to the host conputer 21 to notify the user of
the data recd®diSt§P Fhkoer iht LanchThkedbyhe ther usemadarkhepdaithy eaxadésigr ed

erasing area. . _
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 compﬁter 21. When
the apparatus 22 recéives-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 ﬁeans as follows. The outline
of the disk recording state is grasped on the basis of the
zinformation about the start time and end time of the already-
recorded'trackrand 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



Next, in step 555, it is. checked whether the data erasi ng apparatus 22

receives an erasing command which is issued fromthe host conpqﬁf; g%z 6
When the apparatus 22 receives this co nd, the process goes to s?e ég%.
Next, in step 556, it is determ ned whetfler data have al ready been witten
in the | oaded optical disk 111 or not. Wen the optical disk 111 is

determ ned as an already-recorded CD-R disk, the process goes to step S57.

ot herwi se, the process goes to step S58. In step 557, the erasing area
with the, recordi rea

speci fi eg; _ | n nd Ls _co red

obt ai nedgjl’%]ys%%go%%?d r}glﬁfg%%g}%of]hgcg‘é%ggg?‘ﬁ% SRR r?ae%ﬁ‘lﬁnﬁg o the
speci fi & | rea is.overwitien by irradiating the area with a |aser
beanlhavﬁﬁaggqigggﬁgﬁﬁﬁﬁﬁiﬁgp eaﬁalﬁ?%do r%?@h%ﬂgaWﬁé¥%99aﬂ S IPEYSFBFNg to
overwite the recqrdin rea ereby, data recorded in the specified area
are er aste%.tq"fen htorﬁ%s %@P%Fﬁe?‘a;\g? ‘%%%lf%rtal%‘ae By of ddsi dedaaregordhes an
optical .disk other tha thggalready-recorded CD-R disk. is |oaded, the

er asi ng 158comedSTRTYY i GhEnESeT nCRR efPe SRy afiasined $itgsang

i ndi cating that the | oaded disk is an 14/06/ 2006 44 inerasable disk is
returne@®6-the host conputer. Since there is no need to execute data
erasing when no data are recorded on the optical disk 111, needl ess
operation is Mptided SHERUISPPngitnisr chackedcokether the ddtredrasdng in

t he optical disk 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 S$56.

Next, in step 856, 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 857, 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
'regording 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 d;sk other than the already-recorded CD-R

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

§58, an error signal indicating that the loaded disk is an



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

| oaded optical disk 111 is a wite-once disk or not, and when if4}§692006
write-once disk, overwiting is carried out by irradiating the optical
disk 111 with a | aser beam having a reédrding power equal to or higher
than that at recording, on the basis of an instruction fromthe host
conputer 21, thereby erasing data recorded on the optical disk 111.

Therefore, an optical disk data erasing apparatus which is able to
disk is realized easily, at

conpl et e} erase d recorded on an optical ;

| ow cos%,eﬁﬁ?éhéﬁ 4ﬁ§%rﬁft§?qﬂige§ §BeEE3|ha§ba¢@m@%t%md whithoutthere is
generatiq? subst ances del eterious to environnment, whereby | eakage of
secret i d??ﬁ’a‘f iOh CETHE sedferragindenhenendi dkta sanl seacdeed Pur tther |

when t he q%§t cgﬁputer 21 issues a disk recording information acquisition
i nst r uctIBHCi K*eddildi RgSFALSEnBPFBAt1oR| b i anpidech dwmtsaltécgr ded area
or a data-unrecorded area of the optical disk 111 is obtained. Therefore,
dat a eré§¥ﬁ6£@aﬁ°§§- performed on only the data-recorded area, while the
data- unrecorded area, which needs not be erased, is outside the target of
dat a erasi ng, 2@ PR hatk atliawe,r équithed obaricdat di ekasatg ésasimgluced.
14/ 06/ 2006 45 [ Enbodi ment 2] Hereinafter, an optical disk data erasing
appar at 88P238EBF dpAgording seeoritk efbodi nemtodiidenthe ideser i heged THhstseg0Nd
enbodi nent corresponds to Clains 1, 2, 3, 4, 5, 6, 13, 14, 15, 16, 17, and
18. the loaded optical disk 111 is a write-once disk or not, and when
it is a write-once disk, overwriting is carried out by
irradiating the 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 cobtained. Therefore, data erasing can be
performed on only the data-recorded area, while the data-
‘unrecorded area, which needs not be erased, is outside the target

of data erasing, whereby the time required for data erasing is

reduced.



Figure 1 is a block diagramillustrating the construction of an optical

di sk data erasing apparatus. Figure 2 is a block diagramillust r%aj?ggth?
construction of a data erasing system Figure 4 is a diagran1iﬁ1 S t

an exanple of a disk format. Since fighfes 1, 2, and 4 have al ready been
described with respect to the first enbodi ment, repeated description is not
necessary in this second enbodi nent. The optical disk data erasing

apparatus 22 according to the second enbodinment is provided with a
j udgenent as to whether the | oaded optical

j udgenen ans far king a
di sk 111h?@§%5ﬁFFﬁé?ﬁgnce optical disk (CD-R disk) or not; a disk recording
i nformation aﬁguisition means for obtaining information relating to a
dat a- r ecor ded" GF8A1BF TAL data- Wirisddr di¢ kad@d soe relséngDaRp2bat®s 111, on t he
basis of_ a disk recording information acquisition instruction fromthe
host coffifiddi2E 9 RofEFregt pEPodHRemE Wikl rkr idedanjbese ugdrisofsetaddi sk
recording_information through the host conputer 21; an erasing area
detecti6&“W@&W§HFOF0r6€§E@F¢ﬁ9F0Wﬁ@ﬁﬂﬁwInuﬁﬁtﬁxiiwﬂlhéi dpecilti ed=anla; ea
fromwhich data are to be erased (hereinafter referred to as "a data
erasingl’ar 889 1Bs issued by the user through the host conputer 21 on the
46 14/ 06/ 2006 basis of the disk recording information, an area
cor respondi nFi®Biuehd dped biledkddiagramsi hjjuat eat bng t#iee hagist afcttiivg of
instruction; a determ nation neans for determ ning whether data are
recor ded! optid¢rl Ch-#k diaie Erhsingneppaeatube basiguref 2t he di Bkoercor di ng
information; and a setting neans with which the user sets,

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 diskldata erasing apparatus 22 according to the
second embodiment is prpvided with a judgement means for making a
Jjudgement 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—unﬁecorded 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 iﬁformation
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 e;ased (hereinafter referred to as "a data erasing

area") is issued_by the user through the host computer 21 on the



t hrough the host conputer 21, whether or not the interface bus is to be

occupi ed during execution of data erasikpg. Next, an optical dis
erasi ng nethod according to this second enbodinent will be des§¥¢§Q§4&Q%ﬁ

reference to figure 6. Wien the optical disk is | oaded on the data erasing
apparatus 22, initially, the CPU 101 controls the rotation control circuit
109 to spin up the notor 110 in step 561. Then, the | oaded optical disk Il

i s irrasheledonthe ailas dedeRaInioinFeaflatba, & oided i dRtingalcdli sk
111, and it is judged whether the optical disk 111 is a CD- R disk or not,

on the ©1asispedfri\MBRIf  RasABRY aPedhbshhs 190 Al ned Yy qugh Libe i BEV
WOBBLE signal processing circuit 105, followed by step 562. In step 362,

it is chepkedmaheltien feaRS! tbheqdal Anth RSt NtheARAAIAIYS 522 heesiyey a di sk

recording information acquisition comand (a command of "Read Di sk

| nf or MY Yfhe OD-RRRARKTIATKor! ALEY ML | QL oMY Le LRULRYL! edcbEamphe host

conputer 21. Wien the apparatus 22 recelves the comman e process goes

0,5 SRk’ SRsBe L ik oAl ol LD QEcLe OO R o el

f
[l is obtalne i sk 'recording 1nforna

by thetﬂkgpghr ef rﬂ{zge J:&L;gs{@i N GAYSI ioggaggg%gﬁgiggglkgggg-?\ggeis

outline the "di sk recording stdte 1s gras

| 108 TBEL 00 018 4G (AR R0 B Ll L ency- 7 ecor ded
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 optidal 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 $62, it is checked whether or not the data erasing
.apparatué 22 reéeivgs 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 gées to step
563.

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

111 is obtained.



in the PMA 42 at the inner circunference of the di sk 111, and the TOC

information which is recorded in the read-in area 43 of each sessyfR,

a break of pits between the data-record%ﬁ area and the data-un?é%%ggé&ﬂﬂ?G
area is actually detected to recognize e details of the disk recording
state, thereby obtaining the disk recording information. Next, in step
564, the disk recording informati on adapted to the disk recording

i nformation acquisition cormand (a command of "Read Di'sk Information" or

"Read Track |nherantioredotdi dLW e QL host .conputer, 21 .1q notify

t he user of the data recé?diﬁ%FI#ﬁ?brﬁgé%gh&%Tﬁ§?359?HPﬁ% 78 rdEgﬁ specify

a desir ed@rashid i ngdbeaRat NeXt 5~ L0 it is cked t her _or not
nBJ i n#HeRAat NEX %cﬁ% SHePor %éaé}sa as, gfcog nd WPEcRutdine

the data erasing apparatus 2 elrves an

Command. 1 b proeSst e GOEL D STET S LR o SEnc88ds P FaSchocked

command, the process goes
di sk 111 or

whet her ; it.t in the | gaded opti cal
. eh PP B FB R S T AL SR (Ao ady Checat BERICD R di Sk

not. Wen the optica S
oes to step

the pr e step 567. therw se, the process g _
14/ 06/ 2%‘%%3?1% 6IE—I.£(?IF‘1 E!is Cgpr%ﬁvﬁélgﬁatcﬁfe #hdehr 1pfpgmggionyis recorded

al r eady:- qﬁ% R.di.sk, .the erasing command becones invalid, and an

error sjl’%nal in |(C:£%iantg t?‘r?atmtnﬁé- GEJFFBE&erEP% 2f1the @hsknktlasatice Wisk is

return t host conputer 21. Since there is no need to execute data
&%gﬁﬂﬁgmgﬁﬁgnawgl cofdE8CBRIEAelBpEeaFedisikn area 43 of each

erasing
session, and a break of pits between the data-recorded area and
the data—unrecordgd 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 S$65, it is checked.whether or not the data
efasipg apparatus 22 receives an erasing command which is
outputted from the host-computer 21. When the appératus 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



111, needl ess operation is avoided, resulting in reduced cost. In step S67,
it is checked whether the disk erasing comrand indi cates 'WIﬂﬁHﬂ@?@%/ZOOG
designating that the interface bus is not to be occupied or "Non

| medi ate” designating that the interface bus is to be occupied. In the
case where the "I mmedi ate" designating command is received, the process
goes to step S68. In the case where the "Non | nmedi ate" designating
command is received, the process goes to step S6D. In the case where the
"| mredi at e" designating command is recéBved, the process goes to step S68
wherein a §3Eponse to the command is imediately returned to the host
conputer 2 0 release the interface bus. Thereafter, in step S69, erasing
of data in the specified area is started. In step S6A, it is checked

whet her or not the d erasing apparatus 22 receives a driving state
moni tor  command Sg%%%gs""k?ﬂyﬂggﬁﬁt”ﬂéﬁdw agalieqdyrecuded\kdhR digk.dBpar at us

22 recei V@%shﬁ%dﬁﬂﬁﬁ’ﬁd‘ﬂecérﬁés MVaG& SandPas erioP s %Pinéﬁ:@tiniﬂ'na‘ittﬁé)?%%l it is

notified to the host conputer 21 that the data erasing State o e data
erasi ng 148/ 20ipammeragabie diskds mtumnedda jhehostironimitéro?d. n§insedberssis t he

has nor mi heedto BKEUAYAS BRI RAWFRE RS Fila e FeterPbd aRR artBaEEh el 1
ended. Thett1, asedlesswpenation epavihidid, vesiliing ineetosdd cestnputer 21 is notified

by the data erasing apparatus 22 that the data erasing has normally ended
or that it has abnormally ended, the host conputer 21 continues to

periodical l'y o Rup 864! itVis thecRbPWhelRIH tha' disie BERSG IcBmdh &Rt FRifbatdd this
way, since the host conputer 21 periodically checks the data erasing state
to confi r Mmmadiate; rigsignadingdhatl the: intedace Hustinendioet be eepupied orl“Nom
execute  |mmediate” designating that the interface bus is to be occupied. In 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. In step SB6A, it is checked
whether or not the data erasing apparatus 22 receives a driving state monitor
command such as “Test Unit Ready” or the like. When the apparatus 22
receives the command, the process goes to step S6B. In step S6B, it is notified
to the host computer 21 that the data erasing state of the data erasing



anot her processing while the data erasing apparatus 22 is executing data -
erasing. In the case where the "Non | mredi ate" designating commngy gk

recei ved, the process goes to step S6D wherein the data erasing d@pa?a(U%6
22 execute erasing of the specified area. Thereafter, in step S6E, the

data erasing apparatus 22 outputs a reggonse to the conmmand, which
I ndi cates that the data erasing has nornally ended or abnornally ended, to

t he host .Thereb he . host. conputer 21 can speedily detect
t he corrplagﬂl %r:’#t%{s 2\% d° %Pé’smgghﬁf OpUTRITES r@?éﬁ% é%'@ éﬁétﬁ%‘ﬁ%etrﬁed@rtési ng
area specified by the erasing command is conpared with the recording area

obt ai nedSFASEEBp 18 Deingd rrgutad rthor dtate amdeemor despordiasgnigo hake
specified erasing area is overwitten by iiradiating the area wth a | aser
beam havhwogmaallgcornidad, pewat ebweal storeor whidher tHé/ %A@O@ragiﬁgamégat at
recordi ng, thereby erasing the recorded data. In the optical disk data

[ : i h ' | ' ' ed whet her
The'| oadag PR ARyACRAA MITHRA, Gus NIEORE, SR SRERbG . unfil) HhECh ol s 0
t he di sk ' | te- tical ,disk, it f th tical disk
T s edimbufn B o GHER, B LR ARHS raRing QRRATA LS Ao thRdeihBeam

111 is carried olt
havi ng a,recordi ng power equal_to or higher than that at recording, on the

basi s ofd&tf ieHesing: has ?‘P‘gﬁ%i%lllnﬁ ¢radedcenpitat it ks efmetpadibnsimgedhe
recorded data. Therefore, an optical disk data erasing apparatus, which is
abl e t o themiiasttelopmepader 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 completidn of data erasing, the host computer 21 can execute
another processing while the data erasing apparatus 22 is
executing data erasiﬁn_g.

In the case where the “Non Immediate” designating command
is received, the process goes to step S6D wherein the data erasing
apparatus 22 execute erasing of the specified area. Thereafter, in
step S6E, the data erasing apparatus 22 outputs a response to the
command, which indicates that the data 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 specifie.d 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 iiradiating the area

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



data recorded on an optical disk, can be realized easily, at low cost,

w t hout having to use a special apparatus and w t hout genera“'%h/06/2006
substances del eterious to environment, ereby | eakage of secre
information can be prevented when the drsk is discarded. Furthernore, 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

t he host conputer 21 outputs a disk recording information acquisition

conmand. r t f.a erasin rocess can be perforped on only the
data-r ec%lg%g aérlgega:t v%%og%tlﬁg’dgﬁggghge%?ﬂw ar, TsATdechédde- not be
erased, is Ou?ﬁigﬁ the tar %%E§£<$he erasing process, whereby the tinme
required for the e?agPEbC%fo g SFFSERT POPRKREEHSr 8CCREt RSt Hehe
interfac%xggﬁik§ t%. e occupied or not during execution of data erasing is
set by the UserPRFAITGRE t he hdsiUdeedhAthEL theelobsed omtésailt diskset
that th ]%4L06/2006 51 interface bus is not to be occupied, the host
conmput er Z1Caft YPerFoPRFaneR hkFabrdkds tthdiathi lkadt Waeoptheadidikskltatia

erasing_ a ratus 22 is executing data erasing. Further, when the

interf aé‘e“’gggergn% petaelipi etk 19 musitt iagnpdt &hecaptépeddiiykdetecist he
end of data,erasing by the optical disk data erasing apparatus.
[Enbodiﬁ@ﬁFlQ? PEFg?%a%{%#@l%ﬁiﬁqnﬁh§m09m1§hlddiakelaiiwgthp@alaswe beam
according to a third enbodi nent will be described. This third enbodi nent
corresp% BENY o2 Fefeiding gower gguall to or higher than that at

recording, on the basis of an instruction from the host computer
21, thereby erasing the recorded data. Therefore, an optical
disk data erasing apparatus,.which is able to completely erase
data recorded on an optical disk, can be realized easily, at low
cost, without having to use a special apparatus and without
generating substances deleterious to environment, whereby leakage
of secret infOrﬁation can be prevented when the disk is discarded.
Furthermoref the data erasing apparatus 22 obtains disk
recording informatioﬁ-relating to a data-recorded area or a data-
unrecorded area of the optical disk 111 when the host computer 21
.outputs a disk recording information acquisition command.
Therefore, the data erasing process can be performed on only the -
data~recorded area, while the data-unrecorded area, which needs
not be erased, ie—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 eresieg is set by the user through

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



12, 19, 20, 21, 22, 23, and 24. Figure 1 is a block diagramillustrating
the construction of an optical disk data erasing apparatus. Siqg@/éhggmfoé
has already been described with respect to the first enbodi nent, " repeated
description is not necessary. The opticil disk data erasing apparatus 22
according to the third enbodinment is provided with a first junper switch
setting neans for setting OV OFF of a first junper switch 32; a second
junper switch setting neans for setting OV OFF of a second junmper switch

33; a sett.i i stinguishing, nmeans for distinguishing whether the first

j umper ?v{nht%gfa% %r?&‘gtlﬁenggcziﬂdgfauﬁﬁ‘é?p%%it cHe 3Pl cOmpweroRr; can
judgene%k} 2ans forgiud ing whet her_ the | oaded optical disk 111 is a CD-R
di sk or Hor-CtEh BBPLErRgPRESRESIRG VI IR | Fhe rerieiaidd dHaka dadm elesbagi s of
the setting of th first and second junper switches 32 and 33; an ejection
nmeans f &P &P6€F23861329§ﬁ?Bﬁﬁﬁgc%@?@ aging thietdiedk whenafther data

er asi ng;. disk- recording informatjion acquisition nmeans for acquiring

i nf or naﬁ?l%ﬁrfFSFaPPﬁglﬁ ota RRt e wisdie ther dwsér comgataruceacepdedibyea of
the CD R disk 111; and a determ nation neans for determ ning whether data
are recBFEEHt oRhle hendR drtsk empising ot thenophéchasidisaf datheedising
recording informati on obtained by the disk recording information
acqui si BPBRTHEENs. 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. |Fme¢igeerli ires, 31 denotes an injection button, 32

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,
i2, 19, 20, 21, 22, 23, and 24.

Figure 1 is a block diagram illustrating the construction of
arn opﬁical disk data erasing apparatus. Since figure 1 has
already been described with respect to the first embodiment,
;epeated 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 jﬁmper 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 whethef 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



denotes a first junper switch, 33 denotes a second junper switch, 34

denotes an LED, and 35 denotes an interface connector. The first;j .
switch 32 indicates that the erasing operation is to be executéﬂiag§2%q06
is ON, and the second junmper switch 3 ¥ndicates 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

erasi ng apparatus 22 according to this enbodinent automatically ejects the
n when the first junper swtch 32 is OFF,

di sk 111 t.urns the LED. 34 s i
or when ??g‘ug%a“r% hi%AEG TRt tﬁﬁedaakalé% BT RE r&t%cﬁr%ﬂ% By ddfidfed, or
when it _is determined by the determ nation neans that data are not
recordedF?ﬁPﬁéi?QJi OGSl 1O RFEUE AL EHPR REATY Tt GidvEmi nohd nfPpm8 4 ips
turned on as .a display neans for indicating that data erasing is not

carri ed TUETRH 36/ 306883 eRerdrdsara | oW ehtdadm-iunnesordest pireredft hheet o,
and ot her  _nethods e employed. Figure 4 is a diagramillustrating an

ds_ may b !
exanpl e Y Faddisk L1dor ARE. 2 SHekerminilion Nesn salfiosadie tesai ndegcwhetliewi t h
respect to the first enbodi nent, repeated description is not necessary. In
figure &atfhéket BBCSEESAJOT Ui ICHWR tdils k33 1ils o@Npoteverwthei hgsis ekecut ed
on an overwiting target area 1. Further, when the second junper switch 33
i s OFF, tBfefhfit Fragoréinx cofematdrrmavbdedned byngheadgek acear@ing
Hereinafter, an optical disk data erasing nethod according
information acquisition means.
Figure 3(a) shows a front view of the optical disk erasing
apparatus 22 (drive), and figure 3(b) shows a rear view of the
drive. In 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, .



to the third enbodi ment will be described with reference to figure 7.

Initially, in step 571, the optical disk data erasing apparatu
the setting states of the first and second junper switches 32 zﬁﬁggébgﬁhfﬁ
the rear surface of the drive when theSpower is turned on. In step 572,
the injection button 31 is pushed down, whereby the CPU 101 operates the
rotation control circuit 109 so as to spin up the notor 110 when the
optical disk 111 is | oaded on the data erasing apparatus 22. Then, the

| oaded tical disk . 111 is irradiated with a |aser beamto read data

r ecor ded™6n RHe Gt i¢RICdio%k 1% POtangsheBaEedi HiorsiRti od ©téetr acted from
the optical isk 111 by the EFM WOBBLE si gnal processing circuit 105.
Then, Wﬁﬁﬂ§xﬁhﬂﬁﬁﬁ EMRPYEAe optical disk 11l is a CD-R di sk or not on
the basis of the extracted WOBBLE i nformation, followed by 14/06/ 2006 54
step S73. |In Bteprer3 iswrrliagian ddifistrediag eheckesple of aditheck of
the junper switch setting in step S71 that the junper switch 32 is ON
(desi gndCrBatof SHasiendioyEeati bay ahdeadyikeenmesqmdedasritthe respatt of
the di sk judgenent in step S72 that the optical disk 111 is a CD R di sk,
the pro&@sé§hgoéires smepdorant Oryeredtel dadwriptdoesssgoes becsseprPB/B. I n
step S74, the disk recording information of the CD-R disk 111 is obtained.
The di sk recdrifdgrinst drmavhicon the ebtendejubyet hewilictk 33 is ON,

overwriting is executed on an overwriting target area 1. Further,
when the second jumper switch 33 is OFF, overwriting is executed
on an overwriting target area 2.

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

Initially, in step S71, the optical disk data erasing
apparatus 22 checks the setting 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 872, the injection button 31 is pushed down, whéreby
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



recordi ng i nformati on acquisition neans as follows. That is, an outline of

the disk recording state is grasped on the basis of the infornmgtj
the start tinme and end tinme of an already- recorded track and 2?¥%§Q§2§QH56

track, which information is recorded idthe PVA 42 at the inner
circunference 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
bet ween the data- recorded area and the data-unrecorded area is actually
detected to recognize the details of the disk recording state, thereby
obtaim|ﬁ$?ﬁm§}ﬁsk recording information. Therefore, the data erasing
apparatus 22 can performdata erasing on only the data- recorded area

wi t hout perfoffi BEERIat &3 erdithd tord st lsendaraeduas etbe dedsal taofihtleh atests
not be erased, whereby the tinme required for data erasing is reduced. In
step S7%T ithe JupReskewl et $ekt g airhsteralsidadhalie éhel 400620061 656h
recorded on the optical disk 111 or not. \Wen data have already been
recor dedZoi st R¥ dflskianatieohe hravesingoperatishepafdbit OshepwEsenedhe
process goes to step S7B. In step 576, the setting of the second junper

switch 88 ithe cheekedof Wien difsk sectyethentnier ssept s238nhs 8Bé bpridgr ON
state, the process goes to step 577, wherein the entire surface of the

di sk i sdéakj éttets to UniRa dirsasi nfpe Yheretbegsegond suspes78Wi t obheBddiss, i n
the OFF state, the process goes to step 578, wherein the data-recorded
area i nthhepfoomds spes @ istepulgi7acted to data erasing.

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 inform&tioﬁ 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 informatipn 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'ié actually detected
to recognize the details of thé disk recording state, thereby
obtaining the disk recordihg information. Therefore, the data
érasing-apparatusrz2 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 575, it is checked whether data have'already been



In both of steps S77 and 578, the erasing area specified by the erasing
command is conpared with the recording area obtained in step 571%/6‘@9%6’

the recording area corresponding to the__specified erasing area’i's
overwitten by irradiating the area w PR a |aser beam having a recording

power equal to or higher than that at recording, thereby erasing the
recorded data. In step 579, it is checked whether the data erasing

executed in steps S77 and S78 has nornmally ended or not. Wen the data
rased disk 111 is automatically

erasi ng | ly..ended,. t he dat a-
ej ected ?%éggg%gg¥%ﬁjﬁhéﬁ) qdﬁ%ﬁkléiaeari%o%tepwﬁﬁ% datativere eHERadye
al r eady- recordedch-R di%§7on when_t he data erasing process has
abnor mal TSR P 590 S OB S 167 figkd 138, the RFetess gaasorm istabl $76ej ected in
user that the data

step S7A,,.and the LED 34 is turned on to notify the
erasinge%ERE5W%?EPahEﬁrQF°f2P6692996t§65t@Méﬁnihe optical disk data erasing

apparatus 22 js connected to an auto changer, the effectiveness of the data
erasi ng appar atusteR S 18 diihFatdian efathensetord agiunge noswi tarid 3Sosts down
is enhanced. In the optical disk data erasing apparatus according to the
third ef&&<sent , ¥Retethenserrndf jumper | swittainB S dcome tj impehe SN/ $ ches, 32
and 33 are set and the | oaded optical disk is judged as a wite-once
opti cal tBESRECEOEPF WIPES NP o3 LatheS Bt ivt@redinskhé| éntireexectsed &F the
iiradiat[ng the optical disk with a |aser beam having a recording power
equal t818F hfgher]edizad tttrmtdadta reewaridigng, When the second jumper switch

33 is in the OFF state, the process goes to step 578, wherein the

data-recorded area in the final session is subjected to data

erasing.

In both of steps S77 and S78, the erasing area specified by

the 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 is 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'stép S75 is other than the already-

recorded CD-R disk or when the data erasing process has

abnormally ended in steps S$77 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. .



according to the setting of the first and second junper swtches 32 and
33, thergby erasing the recorded data. After the data erasing, 1’(41;38%91263@8
disk 111 is automatically ejected. Therefore, erasing of data on the
optical disk can be executed by the optical disk data erasing apparatus 22
al one, according to the external operatgen, w thout using the host
conputer 21, and the erasing process can be automated. As the result, an

optical disk dghe:tae 8ptiAARMA WS uhi Gl able 1.9, G0 Rl et el y erase
rgcor ded data easily, a? 1w cost | %%hﬁa%&gi’?fﬁz?@rigﬁé”ﬁ?‘ﬁaggd

opt Pcal - arein 4878 diifnQBEotRe AURCUVGramIcl (R Rl cTANiper APRATsH DR |

(C)]F;}:i Calj t rasing operation is not set, or when the data erasing of the

an e e . . o _ . ..

opti cal &r% k¥ elafltingast%oﬁuﬁ@mﬂlpsh edideerasime | waddd aptl c«':a:hstahd?d(v_lc{?l;ll1151gc 3 .
ere :

14/ 06/ 2006 57 automatically ejected and the LED 34 is turned on.

t he user esdratkeiu t hat the data erasing of the optical disk ends in
failure, whereby the user is prevented from erroneously recognizing that

' . ' ' ' di sk
t he data er asimo; | hysiengled, & (0] ding t optic
on whi ch the regtorfegzo gg?g JtioSl%e era%%%lflg %tpd%fagt?esd_a‘%ﬁgaﬁiﬁgﬁgﬁ%iw
recor da

A S € ASE Ol YL S P SRRk
por for et HE Ao 8P AF ek BPcaBrF lopcled optical disk is fudged as
a write-once optical disk, overwriting of the optical disk 111 is
executed by iiradiating the op;cical 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 eraéing,'
the optical disk 111 is automatically ejected. Therefore, erasing of
data on the 0p.ticél 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 di.'sk data érasing
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 11 is not a CD-R disk,
or when the first jumper switch 32 is OFF and the erasing
operation is not set, or ﬁvhen the data erasing of the optical disk

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



14/ 06/ 2006 58 CLAIMS 1. An optical disk data erasing apparatus which is an
optical disk recording apparatus for witing or reading data in/
recordabl e optical disk by irradiating the optical disk with aqf%é§$y2££#
said optical disk recording apparatus Béi ng connected to a host conputer
through an interface bus, said optical disk data erasing apparatus
conprising: a judgenent neans for judging as to whether a | oaded optical
disk is a wite-once optical disk or not; an instruction recognition nmeans
for recognjzing. instruction fr the_  host conputer; a disk recording

i nf or mt%&g%%fﬁ on eﬁ%&ﬁs 2y %g]ﬁqﬁFPi %‘g 7 sSKFReD et ng ThewRsidRsi on
relatingto.a data-r cordgg reﬁ or a data-unrecorded area of the
Wite-once optical itk badel bheadabkeFationdidy G smrcadn ddedursdsi on
instruct.inor%amsued b thg host conputer; a determi nation neans for

det er mi nithd 3netiver "6FTROY HAEaUSFE +Rdoraiedtesh fuea drnoaeonsayopt i cal

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

recor di 1§ 9AH ARG ShahcEbf sfrtorersimng havd normeddyi egdedansnfiofremecut i ng
a data erasing. process on the basis of an erasure instruction recognized
by sai d#ﬁ%F&&ggoﬁh?e‘éﬁ’gﬁﬁl ot e 615 whitedy ¢ihe gsaicdrdedsidagantanke ,
overwites the optical disk which is judged as a wite-once optical disk
by the Phd§eReh® ARBNsTa$RAirradiating the optical disk with a |laser beam
havi ng the sane recordi ng power as that at recording, thereby erasing data
recorded on the optical disk. 14/06/2006 59

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.



2. An optical disk data erasing apparatus which is an optical disk
recording apparatus for witing or reading data in/froma recor

optical disk by irradiating the optical disk with a |aser beamfgg?§/2006
optical disk recording apparatus being connected to a host conputer
through an interface bus, said opticalggdi sk data erasing apparatus
conprising: a judgenent neans for nmeking a judgenent as to whether a | oaded
optical disk is a wite-once opti.cal disk or not; an instruction
recognition neans for recognizing an Lnﬁh uction fromthe host conmputer; a
di sk recording information acquisitig AlMSns for acquiring disk recording
information relating to a data-recorded area or a data-unrecorded area of
the wite-once optical disk based on a disk recording information

acqui siti oh i rf¥t potesl sisk dalaerrasipgtappariys whichin ar opticalaligh rmaesdingn neans
for determ o 0 . 1 Lence optical
di sk based Bt B Nffud B ofedd B INARR (Fheodblt oHibaiRepy

r ecor di ng iirafiiatingt thenopiicpli diski with nealaser dedngnsaidaspticalndisks rdcordisgecut i ng

a data erasin rocess on the basis of .an erasure instructiqn recogni zed
by a4 1 HPACRIEE CFFRS Biieresh trednBostaremant oerdl 2 yeftish S
over w i t essaicheptiziil HieRldatH etasimy drgtus ¢eaRMsing; a wite-once optical disk
by the judgenent, means, by irradiating the optical disk wth a |aser beam
havi ng a recor & IHEoPBRRY MeagRder iusdging asto athatirron deadpd oplieal dlisk irasi ng

dat a reCOWﬁQ—oﬂEebgﬁcé?Hiékccﬁ" 4t sk. 14/06/2006 60 3. An optical disk data
erasi ng apparatus as de |necP|’n Caiml or 2, further conprising: wherein

sai d erasi ng nearisstesciionsedagrtiorr coeatesdfar recbgnizing aarm ewinudéoh from the
host computer; '

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

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

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

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

“erasing data recorded on the optical disk.



area+ 4. An optical disk data erasing apparatus as defined in Claiml or 2,
further conprising: wherein, when data are recorded on the Witle4/®6892006
optical disk, said erasing neans executes the recorded-data erasing
process; and when no data are recorded on the optical disk, said
determination neans returns an error gjggnal to the host conputer to notify
the user that the data erasing process is not to be executed. 5. An
optical disk data erasing apparatus as defined in daim1l or 2, further
conprising, a nptificati.on neans for notifying the user of the disk
recording fnf orBRCPERA il GG SragingaRRRaalyy Wieh ¢§ 3R ortical disk gesaiiBgmat i on
acquisitio s, fdrh t -} | :

det ection ﬁ%ﬁs_ u?ordrdg?g_c icr>]rt héav%g% %ﬁgmﬁﬁc?i %Om%aﬁggtﬁﬁgya dat a
erasi ng aridadialing stge @pficaindiske withea 1asep ueganthsaltb apticalmdiske recasdinghe

basis of t | rdj | t L.an, a spondi 0 e
specified %@%agé%fgaé‘?ﬁg gfr)r(i}gedéﬁé '?E hgﬁ bgg:&s Cg&ptﬁ f?z Frﬁg{léiﬁc | gﬁﬂep%ﬁér%#‘bn sai d
erasi ng nesaid oplica disktdata dedsing aemarded domprisingzr asing area which is
detected by the erasing_.area detection neans. 6. An optical dis at a
erasing appar atqjéuc%gnb%‘iirﬁgam; o, Ak @ Hqsgl?"Prttc?SS,t W'Eﬁtk'?fe? E@gﬁ?’i si ng:
14/ 06/ ZOOQ)pG&al&iiﬂetstéWﬁtémﬁé@oﬁm'dahdmio?ho{;he user sets, through the host
conputer, whether the interface bus is to be occupied or not during

execution of tR8 pgkdctiosy eecogyition gpears femepcagnising an insttuetion fromdhet ori ng
the data ¢papidipgkpt e on the basis of a

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

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

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

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



state nmonitoring instruction which is periodically issued fromthe host

conputer, when it is set that the interface bus is to be occupised; }
said host conputer is able to execute another process during exle%jﬁ?lg??@@
the data erasing process, when it is set that the interface bus is not to
be occupied. 7. An optical disk data ereebsi ng apparatus which is an optical
di sk recording apparatus for witing or reading data in/froma recordabl e
optical disk by irradiating the optical disk with a | aser beam said
optical digk data erasin apparatus conprising: a first junper swtch
setting rreg-ns fR optiealidigk dnlackrasing apperatys as dafiaed inilaigh1 og 2 durtherg
identifi caé(;,ﬁﬁri ns for identifying the setting of the first junper

switch; a judgenent means for nmaki ng a judgenent as to whet her a | oaded
optical disk iswhengin seidograsingpmiesns edisds datancorded ier thei dafarmeeordetior
overwiting the wite-once optical disk by irradiating the optical disk
with a | aser beam having the sanme recording power as that at recording,
according to the setting of the first junper switch, thereby erasing data
recorded on the optical disk; and an ejection nmeans for automatically
ejecting the optical disk after the data erasing process;. wherein, when

the first 4 umeyn s¥bdat Qid I j ' t dat a
erasi ng operatij (_)nn; %%Biéﬁ%%?%"%pﬁ’?ﬁ% ﬁéee%ﬁﬁgq W%@rﬁg\e\h C rﬂ{lég OFF or

when the jGOYBIBEE neans judges that the | oaded optical disk is not a
write-once opt W%lreiﬂ,i %ensajag gi'ee%(i:o%egec?nnéhe write-once optical disk, said
erasing means executes the recorded-data erasing process; and
when no data are recorded on the optical disk, said determination means
returns an error signal to the host computer to notify the user that the data

erasing process is not to be executed.

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

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

an erasing area detection means for detecting, when an instruction which
specifies a data erasing area is issued from the user through the host computer

“on the basis of the disk recording information, anrarea corresponding to the
specified data erasing area on the basis of the instruction;
~ wherein said erasing means erases the data recorded in the erasing area

which is detected by the erasing area detection means.

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

further comprising:



automatically ejects the optical disk, and a display nmeans displays that
the data erasing process is not to be executed on the optical |43)<06§20Qc516
optical disk data erasing apparatus which is an optical disk recording
apparatus for witing or reading data in/froma recordabl e optical disk by
irradiating the optical disk wwth a | aser beam said optical disk data
erasing apparatus conprising: a first gyunper switch setting neans for
setting ONVOFF of a first junper switch; a setting identification nmeans for
identifying the setting of the first junper switch; a judgement neans for

maki ng a judgenent as to whether a |oaded optical disk is a wite-once
optical disk ord ggtindafeanadyity Wiidh e yeensetswtironag thadast ceorige

opti cal d'\ﬁﬁetmér ﬁ‘ﬁ%r?éde%s hg t?éjbbg@le@ § fotblifing e rg@&ﬁfonb haying a

recordi ng power than t at at cor |ng, acc Ing to the setting of
the first q:raatpgrprewascandthereby erasing the data recorded on the optical

di sk; and an eJectl n_ neans ecting th tica I sk

doer Tha ane e ElondBr BRERS BCARERE kS Belel bl R bR HESR s £

turned ON,statei rdoﬁmmgnmsmm whitBii$ petibGicdit Rseéd@ fongthepiesdtidonputend when

the first ‘#urrper switch is or when the Judgerrent means judges that the
t

| oaded op h%l*ttﬁ%%th%“%tm@f%q bus iste bescheist di sk, said ejecti on means

automatical l'y S Y [ at a
automatical| v SHRFSR 446 kpeompiflesibmBRmIc AR B b ele LR
optical diexkedinraofcthaglate emgsing progesaswhien itiedet thalhei inferfage [Bis it wof her

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 opfical 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 sefting identification means for identifying the setting of the first jumper
switch;
a judgement means for making a judgement as to whether a loaded
-optical disk is a write-once optical disk or not;
an erasing means for overwriting the write-once optical disk by irradiating
the optical disk with a laser beam having the same recording power as that at
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, said erasing means

starts the data erasing operation; and



conpri sing: a checking neans for checking whether the data erasing process

has normally ended or not; wherein, when the data erasing procqs§/6gyi6@6
write-once optical disk has not normally ended, said ejection neans
automatically ejects the optical disk, and said display neans displays
that the data erasing process is not t é)e executed on the optical disk.
10. An optical disk data erasing apparatus as defined in Claim9, further
conprising: a second junper switch setting neans for setting OV OFF of a

second junper switch; _wherein said setting identification nmeans identifies
the setting of Y"W@" ﬁ?eﬁ@ﬁﬂ’ﬁ‘wmg\dﬁgﬁﬁoK/WBﬁ“ the judgeaient nMeaBg j¥daees t he

second | UMER#t tseMdediedi optichl iSRS nsf §%rﬁ8—on6§%§c§?ﬁﬁ§l&{t%§d E%‘Etigﬁ}ﬁea‘?{say ng
process over the entire surface of the optical i sk; and enit Is

i denti fi edauieatatically ejeetsribejaptigal diskyi anchaidispbRrmesas dispiays gt theedate
executes t a I.Ng; pr SS,0n final sion. 11. An.optigcal disk
dat a erasi Egsgﬁarpgéﬁes%sas lsge?'?dr%]edtcf n tgeny %&c@egisrré)% tﬂae 10?p' rt‘ﬁglf'
conprising: a disk recording information acquisition nmeans for acquiring

information relating to a data-recorded area or a data-unrecorded area of
the wite-once optical disk; wherein said erasing neans erases recorded

data fromghe daiaplisAigkedatd’ &asingHUierA9 ifiéh is an optical disk recording
apparatus for writing or reading data inffrom a recordable optical disk by
iradiating the optical disk with a laser beam, said optical disk data erasing
apparatus comprising:
a first jumper switch setting means for setting ON/OFF of a first jumper
switch;
a setting identification means for identifying the setting of the first jumper
switch;
a judgement means for making a judgement as to whether a loaded
optical disk is a write-once optical disk or not;
an erasing means for overwriting the write-once optical disk by irradiating
the optical disk with a laser beam having a recording power higher than that at
- recording, according to the setting of the first jumper switch, thereby erasing the
- data recorded on the optical disk; and
an ejection means for automatically ejecting the optical disk after the data
erasing process;
wherein, when the first jumper switch is turned ON, said erasing means
starts the data erasing operation; and
| when the first jJumper 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. -



12. An optical disk data erasing apparatus as defined in Caim11l, further

conprising: a determ nation neans for determ ning whet her data ar f

on the wite-once optical disk or not, on the basis of the di s%éra/e‘?:ggg‘m
information obtained by the disk recording information acquisition nmeans;

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

erasi ng neans executes the recorded-data erasing process; and when no data
are recorded on the wite-once optical disk, said ejection neans

automatically ejects the optical disk, and the, display neans displays that
the data erasi ré“ BPﬁE%lésﬁ gatﬁo?raﬁﬁgl?é)pé’@ﬁﬁtaécﬁ@ﬁe e Gl €4 duifukner1s. an
opti cal di%gﬁgi%;erasi ng nethod conprising: a judgenent step of naking a
j udgenent as to ether a |oaded optical disk is a wite-once optical disk
or not; an inst? §BeFlRy reeamifer ehecking whiethesctbgndatanerasimgi procesethiasn from

a host Coﬁ@mﬁg;enaeg'o% {;ECO!’dI ng i nformation acquisition instruction step
of issuing a disk record’’ng information acquisition instruction fromthe

host conput er; whatelbk wheadhelidath émbingnmbeess e the whitd-omcesostivablisheasi ri ng
information, relating tq a data-recorded area or dat a- ynrecor ded area of
he w1t o- TSy ey Bl 6Bekar Gieanmeauipmietirao ol e peTA LI
acqui si ti Gind Baldr diehlagNinednsl g ayd MatomeSHER SfasiiRf PrdBeRs g Miehee data
are recorded on the wite-once optical disk or not based on the disk
recor di ng §XgFeleren e opticalidigld by said acquisition step; and a data
erasing step of overwiting the optical disk which is judged as a

write-once optical disk in the judgenent step, by irradiating the optical
disk with a |aser beam having the sanme recordi ng power as that at

oot an T hBs et ik Bl Radiag Apparat 5 'dindd SRR %, urhr ¢

comprising:

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

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

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

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

means executes the data erasing process on a final session.

-11. An optical disk data erasing apparatus as defined in any of Claims 7 to 10,
 further comprising:
a disk recording information acquisition means for acquiring information
“relating to a data-recorded area or a data-unrecorded area of the write-once
optical disk; |
wherein said erasing means erases recorded data from the data-recorded

area.



erasing data recorded on the optical disk. 14/06/ 2006 65 14. An opti cal

di sk data erasing nethod conprising: a judgenent step of making | gggﬁ@
as to whether a | oaded optical disk is a wite-once optical di§€4éggno ; 6
an instruction recognition step of recognizing an instruction froma host
conputer; a disk recording infornationé%xnnsition I nstruction step of

I ssuing a disk recording information acquisition instruction fromthe host
conputer; a disk recording information acquisition step of acquiring
information. relating to a data-recorded area or a data-unrecaorded area of
the wite-dhce ARARtiEal digkdatp Arasing rarnsatlyssas detivedim Clam drpdirthsar
acqui si ti ogghpadihgict i on; a determination step of deternining whether data
are recorded on the wite-once optical disk or not based on the disk

recor di ng i nf orardeteomirsttionimeansoipr dedérchiniogwhethérotatatase reeerdedwnethasi ng

step of overwitin i cal ,di which is jud Wt e- e

opti cal dl‘gféé@l:ér’ﬁétehgpf‘%ig(gﬁéﬁf rﬁteBEktg'ﬁ P??%cﬂ?athgn‘ggl?t{gé%rgﬁgcgﬁtforg}ag@ﬁw’ th a

| aser Dbeasbthined by the dkaedbrahginfsemakibn Begquibiiian nideis; at recording, on the

basi s of an er@sur,e instruction recoglni zed g% said instryction recqgnition
t

step, thereby WSIIndViRRLt &ate@b? dEEOGId: AR BBt Weleronfies RPUGal G288 66 15.
An opti calergsinl ik SlelednERedNdedBiatiéiaRg ﬂracgﬁbﬁu 13 or 14, further

a
conprising: wherein data recorded in the data-recorded area are erased in
t he erasi ng st ayen no data are recorded on the write-once optical disk, said 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.

13.  Anoptical 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 recogniiing an instruction from a host
computer;

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

a disk recording information acquisition step of acquiring information
relating to a data-recorded area or a data-unrecorded area of the write-once
optical disk based on the disk recording information acquisition instruction;

a determination step of determining whether data are recorded on the
write-once optical disk or not based on the disk recording information obtained by

- said acquisition step; and
' a data erasing step of overwriting the optical disk which is judged as a
write-once optical disk in the judgement step, by irradiating the optical disk with a
laser beam having the same recording power as that at recording, on the basis of
an erasure instruction recognized by said instruction recognition step, thereby

erasing data recorded on the optical disk.



16. An optical disk data erasing nethod as defined in Claim13 or 14,
further conprising: wherein, when data are recorded on the wit

optical disk, the recorded data are erased in the erasing step;f%}ralg%e\)onze%OG
no data are recorded on the optical disk, an error signal is returned to
the host conputer in the determ nation ep to notify the user that the
data erasing process is not to be exe ed on the optical disk. 17. An
optical disk data erasing nmethod as defined in Claim13 or 14, further
conprising: a notification step of notifying the user of the disk recording
i nf or mat i ofd. whi\Bleptigalshiskadaia @rasing methipdeompiigingti ng i nf or mat i on

hatructi on ot cpidstA b S il SRR AT R loBRed BB g o
dat a er asi digk is aayriterontd eptiest idiskadr doge di sk recording information, through
the host conputer; and, an erasing area detection step of detecti nﬂb tfrom

the dat a- r ecor ot INgtuGtion gecagnilien; stepf raceaNiZingo Ry iRIrUCHe™ fom %

acqui si ti ogoripgter; an area corresponding to the specified erasing area on
the basis of the instruction;, wherein data recorded in the erasi ng_ area,
whi ch is det ectdiskyrecaeling iderinaiionr acquiritat instuckere ptepagleissying et disk t he

erasi ng st e we AR " ' j.ng nethod as
defined i nr%g?]:;/d}nﬁ 9@ al n@n%q@%m?@n&%wﬁgrf)%%@g?H@bagér’set ting step in
whi ch the user aselisk retordinghirtfdrendtiont acquipitionr stephet mequiring infdravdtiane bus

I's to be C}'(é%lﬂ%etg g rdart]g-trecgol#crieizdn%reeé( %?'uatl id%?a—%;lretc%?de%a%?eaeg? ?l%en %vritg-rocr)l%gSS;

optical disk based on the disk recording information acquisition instruction;

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

an erasing step of overwriting the optical disk which is judged as a write-
once optical disk in the judgement step, by irradiating the optical disk with a laser
beam having a recording power higher than that at recording, on the basis of an
erasure instruction recognized by said instruction recognition step, thereby

erasing data recorded on the optical disk.



a nonitoring instruction step of periodically issuing an erasing state
nmonitoring instruction fromthe host conputer, when it is set t%/b%‘? 006
interface bus is to be occupied; and a nonitoring step of nonitoring tzne
data erasing state on the basis of the erasing state nonitoring
instruction. 19. An optical disk data g@asi ng nmet hod conprising: a first
junper switch setting step of setting OFF of a first junper switch; a
setting identification step of identifying the setting of the first junper
switch; a judgenent step of making a judgenent as to whet her a | oaded
optical dil8k iAn®plicaltdislodaia erpsinganethodkasodefined, intlaim 48iorgl4 thagherf
overwriti ngoﬁ'ngﬁsiﬁ@j te-once optical disk by irradiating the optical disk
with a | asér beantrhaving the sane recording power as that at recording,
accordi ng to theherin daty refortibé int thHesdathiurapendedwirés bre érased ity trey @abing dat a
recor ded Oﬁgt he optical disk; and an ejection step of automatically

ej ecting tf€Pdi sk after the data erasing process; wherein, when the first
junper switch is ON, the erasing step starts the data erasing operation;
and when the first junper switch is OFF or when it is judged in the

j udgenent step that the | oaded optical disk is not a wite-once optical

di sk, the tic i 1 t i j.e I hectd o p, and
it is disp eiyed,m Pﬁh%ﬁ(ﬂ %p‘i’%% es%%{])é %Téf}' %‘é%o%ﬁgﬁ"gg "?k(l-’tell%‘ﬁ'[ E%%é‘t%%@f& ng
process i conytrising:be executed on the optical disk. 20. An optical disk data

erasi ng net hod gonpri si,ng:
9 wﬁ'ler in, whe% data are recorded on the write-once optical disk, the

recorded data are erased in the erasing step; and
when no data are recorded on the optical disk, an error signal is returned
to the host computer in the determination step to notify the user that the data

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

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

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

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

an erasing area detection step of 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 instruction;
wherein data recorded in the erasing area, which is detected by the

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



a first junper switch setting step of setting OV OFF of a first junper
swtch; a setting identification step of identifying the settlnq@jmgy9006
first junper switch; a judgenent step of making a judgenent as to
a | oaded opti cal disk is a wite-once optical disk or not; an erasing step
of overwiting the wite-once optical disk by irradiating the optical disk
with a laser beam having a recording pgwer higher than that at recording,
according to the setting of the first junper switch, thereby erasing data
recorded on the optical disk; and an ejection step of autorratically

fter the data era roce wherei n,_ when

ejecting t op |caI |sk

the first Tfrrpé'#" 9%‘ Hiskdatn erasing mathed a3 d §'t$"éef59§‘t%ﬂ3f§ i?@“%'?é@ﬂr?g

oper ati on; fuangr tdmpYidime first junper switch is OFF or when it is judged in
the judgenent step that the | oaded optical disk is not a wite-once
optical disk, tﬁh%etglpﬂ pteml ingiigirh itke uaen eetat theaudhythejhast eamputarhwhelhett i on

step, and éﬁ 4té{ég%9u@Yseﬂj Pbgoc%ugfeapéral){?ts&frﬁ‘fg d {bﬁlgé%‘? Aﬂgt i cgﬁé’ﬁg?sk dat a

process is no execu
erasi ng ngirbosbsas defined in d ai m 19 or 20, further conprising: a
checki ng step of checki ng whet her ata era |r1 process has

e
normal |y or nof M@HPEng n ‘é‘f‘?'of‘hé E'tﬂ”at" R&ro€IS yd oieg sap o‘?ra’?'ﬁg Wtaf?e once

optical dira#nitesing .ﬁﬁrruc%ﬂerﬁbrﬁ%aﬂr{dsy cohlgb@té?PWh@:ﬁht & skt ihat and anBiacal |y
ction step, 14/06/2006 69 and it is displayed, in the

ejected in the eje
di spl ay st Elsﬂéﬁo@%@'%tﬂﬂ derasing process is not to be
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
swifch;
a judgement step of making a judgement as to whether a loaded optical
disk is a write-once optical disk or not;
an erasing step of overwriting the write-once optical disk by irradiating the
optical disk with a laser beam having the same recording power as that at
~ recording, according to the setting of the first jumper switch, thereby erasing data
'recorded on the optical disk; and
an ejection step of automatically ejecting the disk after the data erasing
process;
wherein, when the first jumper switch is ON, the erasing step starts the
data erasing operation; and
when the first jumper switch is OFF or when it is judged in the judgement
~ step that the loaded optical disk is not a write-once optical disk, the optical disk is
automatically ejected in the ejection step, and it is displayed, in a display step,



executed on the optical disk. 22. An optical disk data erasing nethod as

defined in Caim?21, further conprising: a second junper switc i

step of setting OV OFF of a second junper switch; wherein the 25/?(?%6@3%06
the second junper switch is identified in the setting identification step;
when it is identified that the second jaﬁrrper switch is ON, the data erasing
process is executed over the entire surtace of the optical disk in the
erasing step; and when it is identified that the second junper switch is
OFF, the data %asi ng process is executed on a final session in the
erasing st &t B daid ehesing pracess datnpteloadengxemtiedPmdhacoptival disk-any of
Clains 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 wite-once optical disk; wherein data

recorded i44th - rded area ar rased. in the erasing step. 24. An
optical di'sK dg’f'g%e‘@wﬁgd%@%ﬁ@&'“gsm‘a@ﬁﬁé’aﬂfﬁ"@-ai m 23, further
conprising: 14/206f200Mmpép switdht suttihd) astem df Sdetiihgd IONISIRR oF i Migstwaaipeer dat a

are recorded on the wite-once optical disk or not, on the basis of the
di sk recorsd‘f"ﬁg' information obtained in the disk recording information

SF?E' sit t ieon St @Pseti i@entiichliG st 8f déntiing tHE Selthd BE tH¥ k& -jARper opt i cal

switch;

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

an erasing step of overwriting the write-once optical disk by irradiating the
optical disk with a laser beam having a recording power higher than that at
recording, according to the setting of the first jumper switch, thereby erasing data
recorded on the optical disk; and

an ejection step of automatically ejecting the optical disk after the data
erasing process;

wherein, when the first jumper switch is ON, said erasing step starts the
erasing operation; and

when the first jumper switch is OFF or when it is judged in the judgement
step that the loaded optical disk is not a write-once optical disk, the optical disk is
automatically ejected in the ejection step, and it is displayed, in a display step,
that the data erasing process is not to be executed on the optical disk.

'21.  An optical disk data erasing method as defined in Claim 19 or 20, further
comprising:

a checking step of checking whether the data erasing process has ended
normally or not;

wherein, when the data erasing process for the write-once optical disk has
not ended normally, the optical disk is automatically ejected in the ejection step,



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

on the wite-once optical disk, the optical disk 1is automaticald '
in the ejection step, and it is displayed, in the display step,lélﬁgﬁﬁtgﬁlfs
data erasing process is not to be executed on the optical disk.
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and it is displayed, in the display step, that the data erasing process is not to be

executed on the optical 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 optical disk in the erasing step;

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

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

23.  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:
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a determination step of determining whether data are recorded on the
write-once optical disk or not, on the basis of the disk recording information
obtained in the disk recording information acquisition step;

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

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



