:; e3esk”sh| 486 TADLO 9 Cctober 2002 1 5 DI SC | DENTI FYI NG WetbheP2dt2ELD OF
-i*THE | NVENTI ON The present invention relates to a nethod for identifying
, discs used in an optical disc device for recording/reproducing information

“on a variety ﬂmmn mmmwﬂ“scs each of which has a recording density

different fro by irradiating | aser beans of dif nt

wavel engt hs. BACKGRGMND OF THE | NVENTI O%I There has been exi si‘@ﬁ”ﬁlﬁmwﬂmm#a

di sc device whereby information is reproduced from such opti

CD, COD-R, CD-RWand the like by using a | ong wavel ength (780 nn) *lkaser bea
-and also information is allowed to be reproduced fromoptical discs such a

10 15 DVD-5 and DVD-9, each of which has a recording density higher than

t he ones of the foregoing opt Y short wavel ength (650
- nm |aser beam However, there is a danger that the recording filmof an

organi ¢ pignment base as used with such optical discs as CO-R and the |ike
may b® destroyed when a | aser RIERD OF THERINVBNTIONvVel ength of 650 nmis

enpl oyed for oduction of,information fr the qpticagl 20 dis S
necessary to taﬁré‘ed’r%ﬁﬁf“f fn¥eRtign r@@’ﬁ?ﬂ@r*’r@&%’ﬁ?" (‘)‘FGBP R4 ISP%ES%e’é‘ %%RtlcéL of
the recopg aewfce kkgp rEé&Hin@ﬁEMBH&d‘ﬂ%lin@oﬁ{a%ﬁ oh% Ry 3t caﬂﬁsés%fcﬁcaf%ch
probl em and a highly accurate od for i1dentifyi'ng discs Is needed

deal wit hat hecedsding degsitie diffor SCIfOBUREE GRoTHEE ByNIrENTAtiDY lﬁﬁ:r/heamscbfngffemna
first as ectl of,the present invention, there is provided a nethod for
|dent|fy %th for use with an optical disc device which conprises: a

firsqplight source for radiating a light beamwith a first wavel ength for
reproducing information froma first optical disc;a second |ight source for

radiating a |ight beamwit hHaA%R@lLB\I@tQF EHErH‘B/FEN"HQNt he f| rst wavel engt h

for reproducing ol 3 t d|$" hy

recordi ng densi tf§lg{eﬁt§£abt 18@}{13@13@81? éﬁ?zﬁgslctc%v% ‘J{}%gé i S op | cafe%aqdélg?f
from such optical discs as CD, CD-R, CD-RW and the like by using a long wavelength (780

nm) laser beam and also information is allowed to be reproduced from optical discs such as
15 DVD-5 and DVD-9, each of which has a recording density higher than the ones of the

foregoing optical discs, by using a short wavelength (650 nm) laser beam.
However, there is a danger that the recording film of an organic pigment base as
used with such optical discs as CD-R and the like may be destroyed when a laser beam with a
short wavelength of 650 nm is employed for reproduction of information from the optical
20 discs. It is necessary to take a sufficient countermeasure to prevent the destruction of the
recording film from occurring in order to cope with the foregoing problem and a highly

accurate method for identifying discs is needed to deal with the above issue.

DISCLOSURE OF THE INVENTION
25 According to a first aspect of the present invention, there is provided a method for
identifying discs, for use with an optical disc device which comprises:
a first light source for radiating a light beam with a first wavelength for reproducing
information from a first optical disc;a second light source for radiating a light beam with a
wavelength shorter than the first wavelength for reproducing information from a second
30 optical disc having a higher recording density than the recording density of the first optical

disc;




-9 Cctober 2002 2 a convergent neans to have the |ight bea®ctebersz002 first

&wavel ength and said 5 second wavel ength converge on the optical disc; and @a

_light receiving means to receive reflective light fromthe first and secongd
optical discs; said nethod for identifybng di scs conprising the steps of:
irradiating the |ight beam of the first“wavel ength on an optical disc whilg
the 10 rotation of the optical disc is suspended; recognizing if the
optical disc is a first optical disc depending on a signal received from
the Iight receiving neans when a focal point of the convergent neans is

noved along the_ljight irradiati axh S SW.tchin f id first, light.
source and irradi8FTH er{tﬁ@e"}nisg ?gaﬁlgat#\golfgﬁMhbgglyécogn%@@r%a‘\%Ye W&?ﬁ 38% Staﬁie
~opticgl glcefd Wavélendth eonivek@d drPfhe @ptiédI@iseparidccal disc is still suspended,
when the optical disc is not recognized as a first optical disc; and .
recogni zing i f #Hehtogesiviag ragans to secgivegelentive dight Epmdths dirgteandrrgpong emical
si gnal rgggg,ved fromthe light receiving neans when a focal point of the

convergenlt feans is noved along the irradiating axis. 20 Thus, the

destruction of gdiemettodrfomidemtirytrgaiiscd edmpeibing ehd Qegyefcaused by irradiating
a short wavel ength, (650 nn) | aser beamgn a CD-R di sc that clé)gdongs to the

first optical difedigting the light peameef theohist NAVaKnEILaeR anpeptick discy B‘Iﬁ?ithfg

SO”WGW@%&RQH&Q%I r@i&bﬁs@ﬁrsﬁ agd;mat hod, when an optical disc is not

recogni zed as a t optical disc upon irradiating the |ight beam of the
first wavel engt teco@fiziag sf thaalptica cksovisa finsbopticakbdisc dependingeinva signaleraceiveds
menori ze an{jh,fii {rggl successi on, tge ”fqr%i beam.of the second wavel ength is
i rradi at 54 WRdiebhiecelyinesg waen # f94ak pogk of e eonyergeat meanscisjpoved along
opti cal d{lﬁqifglayirpadgtﬁ@gkisg eceived fromthe light receiving neans and then
havi ng the foregoing signal nenorized. By conparing the values of these tw

menori zed si gnabwitchang etfosaid finwitlight sodrce and tiradiating) theslighy dieamt ofathe second
Tt R RTRoP 358 % 68 PR P RS A Bk
i dent i fyiHR®plicsGHsc is AfPetsingd a8 affirktsdptichlghiéc; sadir ce for radiating a |ight
beamwith a first wavel ength for reproducing information froma first
optical disc; regogmrigadf thp@ptioa] disc is a second optical disc depending on a signal
received from the light receiving means when a focal point of the convergent means is moved
along the irradiating axis.
20 Thus, the destruction of the information recorded before to be caused by irradiating
a short wavelength (650 nm) laser beam on a CD-R disc that belongs to the first optical disc
can be prevented from taking place.
Further, applying some modification to the foregoing method, when an optical disc
is not recognized as a first optical disc upon irradiating the light beam of the first wavelength,
25  a signal received from the light receiving means is memorized and, in succession, the light
beam of the second wavelength is irradiated, thereby to recognize if the optical disc is a
second opticaldisc by a signal received from the light receiving means and then having the
foregoing signal memorized. By comparing the values of these two memorized signals, a
reconfirmation of countermeasures against a malfunction becomes possible.
30 According to a second aspect of the present invention, there is provided .an optical
disc device for identifying discs, comprising:
a first light source for radiating a light beam with a first wavelength for reproducing

information from a first optical disc;




‘5 a second |light source for radiating a |ight beam w t h a9 @ztabeen(0
shorter than the first wavel ength for reproducing information froma secong
.optical disc having a higher recording density than the recordi ng density
of the first optical disc; a convergent nmeans to have the |ight beans of
said first wavel ength and second wavel ength converge on an optical disc; 1(
a light receiving neans to receive reflggted light froman optical disc;
and control neans for: irradiating the |light beam of the first wavel ength
on an optical disc while the rotation of said optical disc is suspended,
-and recognizing if the optical disc is a first optical disc, depending on
signal received fromsaid |ight receiving neans 15 when a focal point of
~ sai d &onver gent a sezand light sowesdfoa ratigtirtghe liphtdieam with di wavehgngtixstortes tiahahé ng
off said_first ki ght source and .irradiating the Ii%ht .beam of the second
wavel enghfst g¥avelseEBpfor seprodpeing ipfarmation: fraim 2 sesAndroptind st havingp hehes
still su S{Eﬁjt?gdd i L i al.sed to be a first
opti cal 1?iesc; aneél%ﬁlra}elg%g%ieéz’ﬂldﬁ??%gﬁgf%ggﬁ%gkﬁg@gﬁgcfs a second opti cal
di sc dependi ng @wroavesganhaheane deihaed ther hghtdmanhs|dfgiaid fiest evaveleggthemmissasbmd a

focal point .of said convergent ans is noved along the light irradiating
axis. Th&fﬂ%?‘%@?%@ﬁ%%&a@ﬁ%r atus allow a CD-R disc of a first

optigal disc ty@ﬁ%%&ewvihg%mahé {oBdc A0t eBiE Tight B8m Wnh QPG caldRRY hid cation has
been nade 25 9 tober 2002 3 upon irradiating the Iight beam of the
first wavel engt ¢ontrohmeansfoachi eving a further enhancenent in reliability.

o 5 GESCR P O G 11 ERAARR o B AL SR 8. SR8 o
enbodi ment of t iR rpfa6isR bf sdidvptidal ik ifhBpentied Sard ﬁ@é%ﬁiiﬂ iflth@6pstichl ame a4 of
t he photo detector used in the optical disc unit of Fig. 1. Fig. 3 shows
wavef orms of vafirss@gtiedl gheo, depradingaered signsh roceivadifeam said light receiving means
15 when a focal point of said convergent means is moved along the light irradiating
axis;
switching off said first light source and irradiating the light beam of the
second wavelength on the optical disc while the rotation of the optical disc is still
suspended, when the optical disc is not recognised to be a first optical disc; and
20 recognizing if the optical disc is a second optical disc depending on a signal
received from said light receiving means when a focal point of said convergent
means is moved along the light irradiating axis.
The foregoing method and apparatus allow a CD-R disc of a first optical disc type
to be identified again even when wrong identification has been made
25




10 ing |l aser beans with different wavel engths on a variet9QOefobér2082 i n t he
optical disc unit of Fig. 1. Fig. 4 ig a flow chart for a case where an all
.light amount sumsignal AS is used in identifying discs in an exenplary
enbodi ment of the present invention. 15 Fig. 5 is a flow chart for a case

where a Ppendriadiatingthe dightbeam of the finst wanelengtn therehys achievwingexenpl ary
enbodi nept of t resent. inveption. Fig. 6 is a block diagramof an

opti cal g’i'rstgeﬂﬁgﬁalgm?fihlﬁg"‘* aﬁ’é‘ltﬁod for identifying discs in another
exenpl ary enbodi rent of the present inven tion. 20 Fig. 7 is a flow chart
-for a case where a focus error signal FEis used in identifying discs of

t he optical di sc uniBRIEF BESCRIPTHON QFTHEJIRAWINSSOF PREFERRED

- EMBODIL MENTS Next_,, a_ det gi I ﬁd description js %iéven,to an exenpl ary
embod®ment of 23%ighbisn blaskidiagramof an optical dise anifemploying aunetded rig. 1
is a bloc L agr, of y.an optical disc devige oh has t | i ght sources
wth each PEABHAAE B0 Fin ERomplats, SRY Pt Bk B8 PR bR arddin anded
for reproduci ng mipf 25IRHeOA1d 16EE Wi gRhm SF the HMS defecttirseRdSHiheas CD,
CD-R and DVD, having a recording density different fromeach other. 30 An
optical diopticahidischast ef Figsdr |ight source 1 irradiating a |ong wavel ength

| i ght beam 1lla an optical disc 12, a coupling lens 5 to nmgke the emttec
light from the ﬁﬂgh showscravetarss of vatiosa signgie epperated upgngriadiat-ens 6

4 9 gxto : ' Lant_f ; | . 218

col | f%mat E}gé H?Sggg) e%@gm’Wﬁg %@%@%@@%@%8@ nEt{ ggié%gf?éélhggé lelf%%lél a

pol ari zi dischedtvfPig.tler 8 and an actuator 9 to nove a focusing lens 10 in
the irradiating direction of |aser beans, The optical disc unit_ also has a
| aser control ciFigudis @ flow chart fort a cage Wheresan allilight aspenntcsum sighad | aser
control gigecuit d.to,congrol the .aser |ight source.2. The laser |ight
sour ces D fused,in iRy distym R eenibley Pborimint oF S Pavgmtal
-signal pigeassq, 34 via the laser control circuits 3 and 4. The |ight beam

fromthe laser |ight source 1 is collimted by the coupling |ens 6. Then,
the @8l 1i mated |Fighd ipadlosschintdoya cabewheve hdogpserror sigpahBEnis ysedari zi ng
el ement 7 and the pol ari.zi ng beam sputter. 8, .a converges onto an optical
di sc 12 Enetgind Dedhirten exe bl hodinsing S e PEHERT S YRR o moved | n
the focusing andeer 6ekhModk disgHiArah dpiRaPRsi Ut ofployiflk hdhbthod! ne |i ght
beam fromthe laser light source 2 is collimated by the colupling | ens 6.
Then, t hdoxilentifpingddisegit apedteeexemplaghembediment dbthepradent dpesrdent

pol ari zing elenent 7 and the pol arizing beam sputter 8, and converges onto
the opti &¥M-disc 12 as a |ight beam spot through the focusing |ens 10 that
i's ed in the CHSJ ' ' [ &%%}I These
| gm%beam; are ﬁl} égqéég%ow%éeﬂ%?gggc%gﬁgw%g{} gq%}%\gé’%trﬁgg 0 i si(r:ss gaded in
t he opti dalidehtifyiedises of thtlopkical didcaaiieof Figgst from the optical disc 12
passes through the focus ing |lens 10 and the pol arizing beam sputter 8 and
is incident on a four elenent split photo detector 16. The four el enent

it ohot : ' i 2. Si |
split photo w;ﬁg?(@ggﬁlPﬁéﬂ]bﬁPﬁWEﬂﬁE ER ODIMERTS I gnals

fromthe pho pass rough current- tage conversion

anplifiers 20a, Re®), a’dstatlod defetiptiotlis?@iven 3¢ anadxempingy ambbdimnént/oft o D ar e

generated at adders 2l1la and 21b, and the difference signals _ of adders 2la

and 20b dhe nyesrntanzention avigh peterence b deaypingsi g7l i adlockodiagrami ng an
ti gmati t hod .and gai ni . i gnal FE,, Fur{h h
ospacti W8 dt BBl disg i drfich KA o r B heRes ik Soh d%0edRE  or m

compar at §fgvcidfethidl iR Ehg B0 HicoMRR IR 1 intdifloAToP Feiibintk iRy Si gnal 3

are conpared at a phase conparator 23, an output signal fromwhich is
passed t Hioufiona tvovworpmese kihds of discs subhwes GO, DR amdnBVEY, havieg aby

obtal i ng. 2 Bhes Sty SR Pkt 35K B! 972 TE
30 An optical disc unit has a laser light source 1 irradiating a long
wavelength light beam 11a on an optical disc 12, a coupling lens 5 to make the
emitted light from the light source 1 a collimated light beam, a coupling lens 6

=

vV




‘5 9 October 2002 Furthernore, the entire amount of |ight §BpRRSHD2
respective detector element Ato D off the four elenent split photo detectof
.15 is got at an adder 25, an output signal fromwhich is passed through a

| ow pass filter 28, thereby generating an all |ight anmount sum signal AS.
Si mi | ar b9 make theemitted lwml;&@mi thegiightasounee Zia epllingated lighinbeamn; am whi ch

rrenv PR Rt P pARYaHEE Bofienkd, A o dRNE R S Bhad O0r gna
processgm A&aRtor3d to Yﬂfvﬁ?o&fsiﬁ’g‘ iy 9 iR tHe Qfﬂaaiatiﬁé Hifechs "of'lz%gé? of

-addition) delay and nmultiplication wth the focus error signa E and the
t racki ndeathser r'Bhe spticall disEunitpaliso drhs 4 aee bynirel Eiveuit Boto entfolaheency gai i
conpensation, for focusing and tracking, respectively, and_ al so phase
conp@ns desardight sonece,] @na iatlasesr contepd icircuit dktoi qontyed t%@ lasar lightisouwreeit r ol

signal i lied t.0 drive,circuyit 36 Vi DA converter 35. .The drive
i Poui t B LpIAPr U8E blicts 1nd Y e onikoefby Ehé SRR el 4o om 1 he o)
convert g/ di%ﬁa@ﬁfénﬁl‘%ﬁt‘e%dr@ waRhe 1afe cohtrdpbirb@itd Bandcd.uator 9 to drive
the focusing lens 10, thereby realizing the focus control. A tracking

control signal The dightiledm dremdiheviaser dight tsof8cev i ds acoltmatedvby tthe 37. The
drive circugt 38 anplifies the urreqr;li: .oﬁ trackir#]]g colgt ol signal. fed from
the DA COHPEREPNSD. 5rlthenthacollimatad Light Rasses thronsh the syavelength act vat of
9 tqn20 i i : | Z1 : r j control |
Wt A0F hfeBtifoht Bol oty BRAGHT Hid SSSARAEE A WBIEAT & At Con !
the ti nepgesonto amgptibal dipt 12ads gilight eyt spoti throtigle bhe fsdusiiy lemsl di scs

as CD, CD-R and CD-RW and such optical discs as orie |ayer structured DVD 5

havi ng alGhihstds mavediinithe fermsing gnd teacking dixgesionsby the actaatan®- 9 having a
25 | ' i d te d bption is, gi to :
mothod for |+ dorigrtie’ g heam Hite B RRA TR SR 208 o lishteflar 1 o of
Fig. 4 aydedd ébuplingfiefls 64 i'phéh,fth@\evonﬁﬁ%ﬁeggig 45368 thionghathiaBk gl usi ng

the all I'ight - anpbunt sum signal AS an g. is a flowchart of an

i derdbi f Jengthdenendent palprizieg tleanentct and the polarizhg beem splitterd, endt he

f i ng_t t i 5,30, al | awed to. | ln addition,. Fig. 3 i
o onal RSB Rt s o tioah Btaer i fa ke R SPRE thiiel thooehsinend ang °
al so a flgay304hk ﬁl mbesRin i PLuding el t#atlehgYitddtlon bythedcbfor 8002 6 are

obt ai ned when, V\At‘/ll e the rotation of various kinds of "di scs bei ng
suspendébhededight benizGirenmedrseb®ivaly aceording o the kindssyfdiscsledded iand t he
focusing.l ens, 1? j s brought closer to and then noved away fromthe disc

| oaded Bjrefphical discdgyicact uator 9. 5 First, at Sl step, while the rotation

of t di sc bei q;% i ! t [er%lﬂ he | aser
cont‘jrﬂ’gl circui t@‘g l:t%géﬁgge teﬁl?lgs‘glr%a#pltg t1 ﬁgégulr%éé’éﬁe%? ﬁfo g é‘}\/\/};,évfg?lég;n-gt h (780
nn) em tingilghs .10Nexd thatpobirizihgheanbhaplitter S and lie hiscidént en lar fouglele-cl oser t ¢
and then noved.a fromthe _di 12. At this tine, if the upnit is | oaded

with CD %Pnﬁépd]@mﬁiztot‘{?ée%@r gpgnzlﬁ‘ea%’b? ie{l‘?}ﬁ%ma?mlﬁ‘%?&ﬁtﬁc%w fide becone
| ar ger i teer nd ich the

opt Poal STRRRFACHES Yo O B FUECR] SRRALY RRHP T Bhofl oebibk TBIYY ©/ ol 1
S3 and Shro¥gh acuresnt-voltdgeccdiérsidnadmplifiers20a, @obe1208i axd 204 ande opti cal

disc 12 |oaded in the device is CDO, CD-R or the |like and rotates the disc,
put t4hg dingopaksura sigmalaof & el)iate genespiedaat agdderp Slamndglly anddde | n case

or edet er QAT ouR R0 2 And 215 440 RonRlRted muBe AR Al 0r ", "
concl usi @& dpathusBranldiedd a al%ﬁigﬁ?ath@ﬁﬁﬁﬁod anfYaiidgPfoctPeRrorafigl has the

i
focusing lens 10 noved to the |owest position and then feeds 20 an OFF
si gnal twalFB. | #Aethel, eaeh cespevtive disgodahsudignalafithe foreeaingdser drive

e oo e B35 sl Rl o B e
o A S e AR 200 te? 20

conpar i sp4l frémeHRhde paessd tHieud® adbgilssdilturi 4 udehaite doseselindatedpl i t ude
and the predeterm ned val ues AS2 or FE2, respectively, the predeterm ned

val ues Ageraby obiiningn phasy differentiak tracking signad by t he optical disc is
judged as DVD-6 or DVD-9. (Step S11) 30 Wen the AS signal anplitude or FE
signal anplitude is found out to be |arger than the predeterm ned val ues

AS2 or FE2, respectively, 'the DSP 34 judges that the disc |oaded is a dis¢

other than CO/CD-R and rotates the 9 Cctober 2002
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7 disc notor to proceed further with a process of determ gigabbér poge of the
di sc | oaded, and then allows the optigal disc device to be operated. (Steps
. 812 and S13) Wen the respective signal |level is smaller than the

predeterm ned 5 val ues FE2 or AS2, the DSP34 judges that there is no disc
| oaded, i.e., tHeushgrmorg, thaenbirsemounipflightdeom W@Cbp‘ﬁmeﬁtwdl@ée@lew ce to

reduct 1 ofof et Ll R kR clomet aplic ot Hieon s efiiat A2 Hhudea by

dusts an | g
) udgem&*n;ill egnr%t r?é’k @ﬁé{tﬁ%ﬁﬂo%%f @@g]fggééleghfméﬂgﬁ% ?’ggr@fe W%]r’ray st art
to rot at ehelublyegemleeatingah alhligheagionnt 8ath sighal ASer Smﬂtﬁﬂymhece@tﬁm tting
~light_ resulting in massive destruction of the data recorded on the CD-R

In or fer aRPWMASERt at AnAddesd6p asignal fiom;which is gneelnpe deteacked, thereabi | i t y

o1 owed Y ErBERihe A% TRk B0e Rerd RGN bbb CRERRR. | Do (04! it po et hod T 18
m croconput er 39Ea6h $hMetive diklal ﬁmé’"%@ﬁ@x@tfed he f&@'?nt?b“aaﬂi‘éhﬁaf'ﬁe@{)ﬂ' cal

di sc device are controlled according to its prograns, ted all

| i ght anmprotessorr(I3BPN84. ATTenDSPo84iexecutos asdigital filler aperstion efladdi-i t s RAM
40. The disc jdentification 20 nethod is performed as described in a flow

chart of tingdelay and praléipligation with the focstrs exegr signgl Pl sad the tradkingf y di scs

but t t achi eve the sane
e]l‘J f e(:ltB © @qur? Iug-ﬁQl g‘iﬁllﬂpé%{]ed %ﬁ?i’e hégl[ﬁc)) Ow'ﬁ §ﬁ8n§' ggl%‘émhﬁg%%penzw,
a signal tigh ﬁﬂ'rfocﬁmﬁg‘\dﬁ&tm% tr@s éwlvblaﬁ %rndC@l@b r]ﬂiaséldbﬁtﬁehsatlbﬁ igm t

l'ight from25 the | ong wavel ength 780 nrp | aser ght source 1. Next, in
Step S2, thﬁé“@@é:*ﬁ'sﬁ’ﬁ@ gaems:rqwms ppmiugrﬂ @qt@smntmi s;malt iseapmlindeth avay fr of

t he di sc.; Al S | i t val ues (max. value and mn. value) of
t he focusd ‘}eé ug? éﬁéﬁa&?@f’%& Uﬂ‘?o t he DSP34 t hrough an AD converter 33
and then are out/phi Uefrel Grdiie36RHRNifldsAtR Qe ot hbis &Qatmtéignﬂtfaaes the

foregoing i nputted anplitude values of the focus error si FE inits
bui | t15i n frAwtbe DAtepve3sir 3hand pheputisshe mmp]sﬁmbngnaktoa:helmtmombor CD-R

as a resu 0 9 t ober 02 8 . . )
(inve I:he focugfng ens %8, t%lereby realizing the focus control. A tracking

=

control signal is applied to a drive circuit 38 via a DA converter 37. The

drive circuit 38 amplifies the current of tracking control signal fed from the

DA converter 37 and outputs the tracking control signal to the actuator 9 to
20  drive the focusing lens 10, thereby realizing the tracking control.

With the optical disc device structured as described in the above and
at the time of starting the optical disc device, in which such optical discs as CD,
CD-R and CD-RW, and such optical discs as one layer structured DVD-5
having a higher recording density and two layer structured DVD-9 having a

25 larger recording capacity are used, a concrete description is given to a method
for identifying the optical discs with reference to flow charts of Fig. 4 and
Fig. 5. Fig. 4 is a flow chart of an identifying method using the all light
- amount sum signal AS and Fig. 5is a flow chart of an identifying method us-
ing the focus error signal FE. Any method of the foregoing two methods is
30 allowed to be employed.
In addition, Fig. 3 is a signal waveform diagram showing waveforms

of the signals FE and AS and also a focus drive signal Fo of the actuator 9 that




- lens 10 is rou

-conparing the foregoing focus error signals FE with the cgdcgibeppocH
judgenent FEl, the disc notor is rotaged and the optical disc device is put
.into operation by using CD or CD-R as the disc in the sane manner as the
identification nmethod as described in the above. (Steps S4, S5 and S6) 5
When t he agé sﬁ)tameddwhenf wddleatheb eotatiodi 6ff varows kinds Gf)dmscsdmlﬁg guse
focusing | ens é S ven tao, t he |.owest position anii ntlhﬁge | on
wavel englpﬁna9@ aﬂ?ﬁo 1y qr %‘8&?&%“19 QA IGFRRAEVE Lo A PANERE t he
short wa t; 5l si ng
\I&Jl 1 IQ r@ﬁ%@?os%%?(gn ﬁ{én ﬁnlg\kfégsdg”mg lf’feo(r;%%ﬁ ﬁ({eig%?éhgded?@?eps S7,

S8 and S%ed&aﬂtﬁ@ actﬁ]ﬂ;oﬁgpl itudes (max. value and mn. value) of the focus
~error signal FE obtained by irradiating the short wavel ength. (650 nm

| aser52 on the difgst, atSheiepr while the rdtetimafche dise beingt suspen a(St ep

10) . Wen th| focus.err F WM FE2 es
criterioff*dt j%ﬁ%‘%@ﬂ{n &%‘frﬁggr@cgﬂﬁlﬁé’é gﬁ%ﬁe]a“é %&% %“Eﬁ@“ﬁ?& fhe li ke
(Step Slikhtiguide 1 mal | er than FE2, the short
wavel engt (650 nm ?ﬁ t SO ?%(gﬁ?ige?ﬁwt?l Rgd off (Step 812) with
resul ting judgenNett, taJhﬁZ $ﬂep,r thd focnsingi lens I10adddoughit elps&ilRk) ahd théne f ocus
error signal FE is Iar%er t han the val ue of, FE2,the, process noves to Step

14 and i topedcawny famm thdise lhet Abthisrame; i ¢he smehitlogded ayith £1D orr e

fggglrb: fg%lt))%f S‘Sélsgg&h ‘fh}ﬂ F g?ﬂ&rﬁﬁtsh%ﬁ;{’locugﬁerrgg)eva u r%gf th the

neasur ed gfye éﬂi‘vélﬁﬂetﬂaﬁéﬁ*edbteﬂﬁiméd vABis 81 BnddR], YL RichShe EpticRT dis@an a
predet erm ned val ue FA, and then the disc | oaded can be | aﬁged as DVD- 6 an
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FE(780) / FE(650) > FA, which is caused by that FE(6 |s by far
snal 116r tdlsmdﬁlicésﬁﬂt)peratlonr(ﬁtepb Sﬁandt&ﬁé di sc Ioaded is judged as being

CD-R 30 Wen t dISC e|n fter the _shqrt
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S17, S5 and, S6) AI%hou gh_t he_foregqi n% description is given to a method) i1
whi ch eacnd hagthe fopusingdens 1@ maygdda the lqwtwgmna thenrfegdsn the RAM 4

that gas 5 in the
RAM that a}r{;@t‘)fllﬁ F@A%Eﬁ@% V\:hgﬁ C?%gﬁcggg ﬂn i eswgﬁal%%ﬁg gﬁ’g he
capaci ty difcuite, fRebélsy shhiirgeoft 6 tiser Bixhb sblitcedbbflong wavcle 780 be
stored in the built-in RAM a RAMthat is external Il)émattacha e and

accessi b|@n?ﬁad1mnklr[$ﬁl%lassnélghp@0ﬁﬁge Bof shotti wavelengtn(@3bogn amis

f or egoi ng. des nis given to an exanple, in which two Iaser | i ght
sour ces gféiﬁ:Sgéﬂeﬁ]tSBﬁd 650 nmin wavel ength are used, |aser |light sources of

nore than two di Uxﬁlléﬁmhls%hﬂitﬁﬁgtthé fﬁcﬁi%u@%l:‘dhsbm Brag i doagkindldéartot o t he
nmet hod as described in the above by sw tching the steps sequentl ally.
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blue laser |i urce, of r.t er, wav re al.l owed to bg¢
adopt ed WG %é@mgw‘iﬁn@e o, lgnalwemyﬁbéf@eﬂ 3 Bienfddfermuindey
restrict eﬂal\ﬁ@é%@?‘b?rF e%(/ aefeﬁr ified ‘Hﬂu dagwyplepgph of

| aser |ight source to oye |ng y) even | a wong J udgenent
is made oprovidingithe cnbemme\whe’&@by the bpﬁcé.ll diec imgadpedas BVIDe5 baKAD-HY.

i denti fquné t he di sc again, thereby enhancing the identification accuracy
of discs ST EY Iy INDUSTRI AL USABILITY As described in the above, when a

vari of discs ed for
reco(ra‘%yng/ reprodﬁ%gﬂ?ezég?ngﬁao Bﬂll an %l gﬂlﬁl?gﬂ?ﬁﬂgg‘%/la%g)&%de%tfhod f ol
i denti fyifatbellaygsr tar £ PeasRFMihEY ¥AIURN SR 3P IFED, dedpactitelpetiy PRPNt ed
fromdestruction) without irradiating |aser |ight of such a short

wavel engt 34 jusdgBthattbe discdbaded is s disyetheir thand?D/GBvBI andyrotatessdre | i ght
has been irradiated on a disc by 30 wong identification of the disc) a
confirmation as to whether or not the disc is CO-R and the like is all owed
to be further carried out. At this time, the short wavel ength [ aser |ight
is irradiated on the disc while the disc being sus 9 Cctober 2002 10
pended in rotation, thereby enabling the data to be prevented from nass de
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struction. Further in this case, if the disc identificati gdisodr@pher med by
utilizing an area outside of the data area, there would not , be any danages
.incurred in real terns. Thus, the present invention has the remarkable ef 6
fect on enhanced versatility and the |like of optical disc devices. 9
Cct ober 20t hota tal pecded funtbethwithf aprocesstaf idetenmisiisg &indwoof theediact h an
optical disc, devi ge,whi conpri ses; ,o first light source faq adiating a
i ght bearmdet%haaﬁfthﬁgta%@eﬁ?@@%# gisc fﬁdf&é?en%)%rﬁ#t# (StensS1d aada first
optical digggy a second light source for radiating a [ight beamwth a
~wavel ength s?norter than the first wavel ength for reproducing information
froma second optWeah theSespestivedsigndlibelris sasalld thandgispriedetdiatinsde

. recording densi%‘ﬁﬂof 10 the first optical disc; a conver?ent nmeans to have

t he |ight viaduess axaA82f the DSR4 judggs that dhexe tndo whise loadgthiepther ge on
t he optical disg, Jig [ ecei ving, ns to.receive reflectiye |ight
fromthe ﬁ?ﬁ@;osfgmﬁmdaegihregs f&}%@i&lﬂﬁ@l@%ﬂ%&ﬂ}f pigte Pgé’r‘i‘l"ilflgi ng

di scs congri siyg éér}tgP?g]%ps of: irradiating the |ight beamof the first

wavel engt h on an disc while the rotation of said optical disc is

suspended; recogriaweged, inichse @k alrediusiion $n thd ASSdigast awplitaddeand
dependi ng on a signal received fromsaid Iitght recei ving neans when a focal

poi nt of J3 gigral smpléndeis canseddy dusioand the dikg attrcheddntthe lasenilight ng
iS; i t chi f idfiyst light . d i diAat,i the,light b

o B LGB B0 VB GoRb CBEAPBLle S oo

optical difg mdteimhy s%nngS ReGde W’lﬁfe’lﬂe%o?@%v‘#@@ieg%lg g(?ﬁ((f;nﬁﬂllaé'e?"{%@' zed as

a first optical disc, a 25 recognizing If the o IsCc I's a second
opti cal dissuraepeittingdight, resulting in nessivesibstnmtionxfdhe idgha remededong neans
when a foc Iéglsi t (if sgi d conv%'rngeﬂisdgeans is . .moved alo the |ight
irradiati r'r'ge SR 2 Inrderdq RERYens L AR PGPUEFNG; Lo toepbapgethe ¥licy aj m 1,
wherein 3 .S i i . LYi i

romor | ped g il sEASSURHoAE PR bt ARhuREAGLY 8 BRARTE BelRAE |
by i rr&di afllosed tochd aditeid. beam of the first wavel ength; the |ight beam of

t he second wavel ength is irradiated, in 9 Cctober 2002 12 succession,

t her eby menori zi ngn@ optigakdisc dayige dst providade Withyf missesommyereithast o

recogni ze jif ihC ' i C di G ik et her
the optica Og%ds}% I?i? pé@éﬁ%@é&‘ e%gg:ﬁaQW¥}$ &gtﬁ%#@gﬁcada%vg%ggge%@ﬁgégi n by
maki ng a crapRlihg @0 ibepiweanishandaheedetotted dihtightvanioumtr swrdtkighanafs. 3.

The method for identifying discs according to daiml, wherein the |ight
beam of t m@&x@uﬁ@rmg@fglgm are stored iy HeiRAMI40h e Therdise plantificatipac i s

recognj.zed a first optical, disc irgadi atin he Ji.ght, beam,of 10 the
fi rs'? Zverpgﬂbﬁ%hl,sl %t?{gorpﬁ%d 8§tdie§c|{'ilfl ecffg%laoé Vlvizc al’gli gﬁhg r';oltlgt‘f’h’é; ?‘ngoc(‘j‘lssc and
i s oper at agy¥y §ipnhNEEdL $iSed e fiRG 15 A0 s bk €He aSe bhén fallsdhtarhbeM suthsc.

signal AS can also achieve the same effect.

o

First, in Step S1, while the rotation of the disc being suspended, a

signal is sent from the DSP34 to the laser control circuit 3 to emit light from
25 the long wavelength (780 nm) laser light source 1.

Next, in Step S2, the focusing lens 10 is brought closer to and then
moved away from the disc. At this time, the amplitude values (max. value
and min. value) of the focus error signal .FE are fed into the DSP34 through an
AD converter 33 and then are outputted to the CPU39 via a bus and the

30 CPU39 stores the foregoing inputted amplitude values of the focus error sig-
nal FE in its built-in RAM40. (Step S3)

When the disc is recognized as being CD or CD-R as a result of




4. The nmethod for identifying discs according to C aim 2, guwssdreod2 t he
i rradiation of the |light beam of the gecond wavel ength is i mediately
.stopped when it is judged that the Iight beam of the second wavel ength is
erroneously irradiated on the first optical disc by the judgenent on
whet her tompepingcthe fiiregoing facds ewtor cppgnalal FRiwith rideecritgaion; ofijudlgene

changed PRPIHEELohe HEC matek 1 velesryith Samapiir Gipk flesiee th BBt HDIOBe. st oy s
rotating \ ' £: ta L i ied bei : _as the
-first opte %%tgql{ig? ;hés %Cﬁ,ﬁ\%logg %:E? tm’ tsdgsca%\?tlh%es%ﬁ%ér | :ghetribagyﬁ%gltdghgg S,

conpri si patior tneéthbl astdebérdhdd ﬁpﬂfeceﬂ)dv@.r@t@ﬂé 8 85 and/lS@yht beamwi th a first
wavel ength for reproducing information froma first optical disc; a second

i ghtbsource forWhanitheidige ia idengified eabeirig different/fbwngDrors@b-Fethe han t he
first | th f . dyci | nf o f d ' di
navi ng a LaHE e dB ARty Sadn che Jovestmoninion and PR TERE VT4 RetEd | ho-
oy st ! e L oeh . b
TS Opg’gtf(ghnﬁ'lﬁger dE%lgt‘g%BéﬁEQQ% s’ﬁﬁg(?%d ot NangsiL e t'hb%torp%%lc??%gl?a'

first wa ngt'h an wavel en converge on an opti and a

l'i ght redeb¥nhny lasarliplit@ isewdtchedroef ded tiee fdcugitig 1eno 10anbepightaloser 9
Oct ober 2002 13 di sc; wherein the device is operable according to the
met hod ofto angl thew negved awax from therdiss. StepnSH¥8 aad S§ sc devi ce for

id hfyi di | Siyng: first Jight f di at i l'i ght
beamili Th 3 11 SLbSHJBp SRR AYGS (i volbierhht RRRoY el B Ao Sbof ' °
optical digfal PR %B@*&lﬁ@d|Hygﬁiadiﬁﬁh%etﬂe0$hdr9%aﬁﬁeﬂé}%tﬁ (650 HmP e W b 2

wavel ength” shorter than the first "wavel ength for Teproducing information
from a sébediscileopemorized its theBAM4YO0 huflt gphthe CRUBA (Sippd)si ty t han t he

recordin ensjty.of the firs tical disc;. ergent nmeans t.o have the
| Foht  bodvBShEhi o ey signoL FEbks o aprred SR R A ngked Bomverior on an

optical dij | I N4 _EEPRITY.O : i rom an
opti ool {5 Hecheridbl ob AR iR D VD B DD BB (R RE RS O The
fi r siibwaiftles fdduscerran sigmial &H islisamllsei thant FE2 chetshort whvslengtlo@bOcal di s¢
I s suspended, and recognizing if the optical disc iqi a first optical disc,

dependi ndimhlagepheht spyaree peevaitchad off (Phep 712 Wik resulting jadgementihaihen a
focal poi of ke r ns is noved along the light irradiating
axi s; switp%ﬂellr?g gqlgcgbgmdéﬁfq%?gé S:Tfa’ght source and irradiating the |ight beam
of the second welfehetigiud errort dignaPFEdalakegehahithe vahe of FE2,the proc-

ess moves to Step 14 and it is confirmed again whether the disc is CD~R or not.

20 More specifically, a ratio of the focus error value FE(650) measured with the
laser light of 650 nm in wavelength to the focus error value FE(780) measured
with the laser light of 780 nm in wavelength is smaller than a predetermined
value FA, and then the disc loaded can be judged as DVD-5 and DVD-9. In
other words, when an ineqality of FE(780) / FE(©650) < FA is established, the

25  discis judged as being DVD-5 and DVD-9. Then, in Steps S15 and S16, the
kind of the disc is identified and the optical disc device is put in operation.

If the afore-mentioned ratio is larger than FA, i.e., FE(780) / FE(650)
> FA, which is caused by that FE(650) of CD-Ris by far smaller than FE(650)
of other discs, the disc loaded is judged as being CD-R.

30 When the disc is judged as being CD-R, after the short wavelength
(650 nm) laser light source 2 is switched off while the disc motor not being
rotated, light beam is emitted from the long wavelength (780 nm) laser light

i




“rotation of the optical disc is still suspended, when theggrtdoenbosh sc 25
is not recognised to be a first optigal disc; and recognizing if the
,optical disc is a second optical disc depending on a signal received from
said light receiving means when a focal point of said convergent neans is
nmoved alsoncet hendltbhtopitlcahdlsatdrn@ 18 pus indperatiomyfithethendisaloaded be-
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ca] ca] Cfﬂl%«ﬁﬁia%@,} ﬁghﬁ 3brtks 3F TBLGHKCALE 850 3l dhCRavabrghCRlCaldR IsakCal ca] cal
cal] ca] ca] ca] ca]ca. I K-

10908 ()light1lehameeq of W@ha@)twdﬁﬂmeh} waalEsthp -onl dl@%b& émployed

10%0&' ( i K-Y I 10 " () - 10% 109608 (b) L#,th i“) LS#10%0&' () -Y
10%08; ()accgﬁgé ‘tp thegmetho #&ﬁl@@)@& m ‘the above By switching the steps se-
st 100 (i% ; (@ ﬁ%;l,%/ﬁﬁm( hgﬁtlé’o{@%e bt 650° hv 6688 nut' H0Waelohgth, D ##1

%08&! p

- &115%{ [a8ad 2 buey Jdd¥ight source1di%mén (o) shaiddiOk@Belehgtlb#iOes allowed to a b g $

r SA10%&’ ()-lYlo%& -310%& ()-3_.10{OLO 10{Q O _ o
10{ O{ O tbe adente (thegame g ect.. gFhe present invention is not re-

stricted whatsoever in the effectiveness thereof by the wavelength of laser
light source to be employed.
Accordingly, even if a wrong judgement is made on the disc in use,
20 a corrective measure can be taken by identifying the disc again, thereby en-

hancing the identification accuracy of discs remarkably.

INDUSTRIAL USABILITY

As described in the above, when a variety of discs such as CD, CD—
25 R, CD-RW, DVD and the like are used for recording/reproducing information
with an optical disc device, a method for identifying discs of the present inven-
tion enables data to be prevented from destruction, without irradiating laser

light of such a short wavelength as 650 nx;l on a CD-R disc.
Even if short wavelength laser light has been irradiated on a disc by
30 wrong identification of the disc, a confirmation as to whether or not the disc is
CD-R and the like is allowed to be further carried out. At this time, the
short wavelength laser light is irradiated on the disc while the disc being sus-
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Eg(}/giyg 8 i Ilg/zllgwf‘?(ge{;?%ﬁib%?%?w%??qdadla’tlﬁg raSﬁ'lg!;ht beam with a wavelength
shorter than the first wavelength for reproducing information from a second
optical disc having a higher recording density than the recording density of
10 the first optical disc;
a convergent means to have the light beams of said first
wavelength and second wavelength converge on the optical disc; and
a light receiving means to receive reflective light from the first and
second optical discs;
15 said method for identifying discs comprising the steps of:
irradiating the light beam of the first wavelength on an optical disc
while the rotation of said optical disc is suspended;
recognizing if the optical disc is a first optical disc depending on a
signal received from said light receiving means when a focal point of said
20 convergent means is moved along the light irradiating axis;
switching off said first light source and irradiating the light beam of
the second wavelength on the optical disc while the rotation of the optical
disc is still suspended, when the optical disc is not recognized as a first
optical disc; and
25 recognizing if the optical disc is a second optical disc depending on
a signal received from said light receiving means when a focal point of said

convergent means is moved along the light irradiating axis.

2. The method for identifying discs according to Claim 1, wherein

30 a signal received from the light receiving means is to be memorized
when the optical disc is not recognized as a first optical disc by irradiating the
light beam of the first wavelength;

the light beam of the second wavelength is irradiated, in
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3. The method for identifying discs according to Claim 1, wherein
the light beam of the second wavelength is not irradiated when the
optical disc is recognized as a first optical disc by irradiating the light beam of
10 the first wavelength; and
the optical disc device starts rotating the disc and is operated with
the disc loaded being taken as the first optical disc.

4. The method for identifying discs according to Claim 2, wherein

15 the irradiation of the light beam of the second wavelength is
immediately stopped when it is judged that the light beam of the second
wavelength is erroneously irradiated on the first optical disc by the
judgement on whether the optical disc is a first optical disc made again; and

the irradiation of the light beam of the second wavelength is

20 immediately changed to that of the first wavelength and the optical disc
device starts rotating the disc and is operated with the disc loaded being
taken as the first optical disc.

5. An optical disc device for identifying discs, comprising:
25 a first light source for radiating a light beam with a first wavelength
for reproducing information from a first optical disc;

a second light source for radiating a light beam with a wavelength
shorter than the first wavelength for reproducing information from a second
optical disc having a higher recording density than the recording density of

30 the first optical disc;

a convergent means to have the light beams of said first
wavelength and second wavelength converge on an optical disc; and

a light receiving means to receive reflected light from an optical
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wavelength and second wavelength converge on an optical disc;

{

<

a light receiving means to receive reflected light from an optical
15 disc; and
control means for:
irradiating the light beam of the first wavelength on an
optical disc while the rotation of said optical disc is suspended, and
recognizing if the optical disc is a first optical disc, depending on a
20 signal received from said light receiving means when a focal point
of said convergent means is moved along the light irradiating axis;
switching off said first light source and irradiating the light
beam of the second wavelength on the optical disc while the
rotation of the optical disc is still suspended, when the optical disc
25 is not recognised to be a first optical disc; and
recognizing if the optical disc is a second optical disc
depending on a signal received from said light réceiving means
when a focal point of said convergent means is moved along the
light irradiating axis.
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