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-1 NVENTI ONpbs:3915QL15Q | U I'1i The present invention relates to a method
for identifying discs used in an optlial di sc device for |
recordi ng/ reproduci ng informati on on a variety of optlcammmmmmwmuNMML of

" which has a recording density different from one another, Ly radiating

[ aser beans of different wavel engths. 10 BACKROUND OF THE IN\/I%N'I‘I ON There

has been existing an optical di sSSPHSIFt@ATHeNeby i nformati on i.s..+-eproduced

fromsuch optical discs as CD, CO-R, CD-RWand the like by wusing a |long

- wavel ength (780 nm) |aser beamand also information is aII WW“W“WE
reproduced fromoptical discs such as DVD-5 and DVD 9, eacmm as a

recordi ng density higher tHhaFB¢BENEFYING NEETH Y o0i ng opti calke@iscs,

using a short wavel ength (650 nn) | aser beam However, there is a danger

that the recording filmof an organic pignment base as used with such

optical 5di scs as CD-R and t heyr[ix e rrUBPENVEA ey royed when a | aser beam

with a short wavel ength of 650 nmis enployed for reproduction of

i nformation from tThe pllesemahvelmtsmsrelatesws anmetsxbfoy identifsioe discssudddi ci ent

countermeasure to p t dest ctjon 8f the é)(l;:cordl ng film fr
occurring M aBrQ!’élca @CW RIHraC FQF@&S HGBABIrBRHeRPHA WF‘E‘HWO ccu-

optical discs, each of which has a recording density different from one another,

by irradiating laser beams of different wavelengths.
10
BACKROUND OF THE INVENTION
There has been existing an optical disc device whereby information
18 reproduced 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
15  to be reproduced from optical discs such as 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
20 destroyed when a laser beam with a short wavelength of 650 nm is employed
for reproduction of information from the optical 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 accu-

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

DISCLOSURE OF THE INVENTION
With an optical disc unit comprising:
a first light source radiating a light beam with a first wavelength for repro-
ducing information from a first optical disc;
30 a second light source radiating a light beam with a wavelength shorter than

the first wavelength for reproducing information from a second optical disc



‘rate nethod for identifying discs is needed to deal with the above issue.

- 25 DI SCLOSURE OF THE I NVENTION Wth an optical disc unit conprising: a
first light source radiating a light bgamwith a first wavel ength for
repro- ducing information froma first “optical disc; 30 a second |ight

" source radiating a |light beamwith a wavel ength shorter than the first

- wavel engt h hwing & hightoraecarding densityi thanfthe meeordergpdehsogyt ofthe fssapt?- havi ng
a higher recprding density than the recording density of the first opti-

cal disc; &aﬁé‘ﬁ%ergent means to have the |ight beam of the first wavel ength

dth i heal disc,
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from the filight bepid efitheélissendnetavélehgtdcCtimergddibh the uptiche dse eepeept i cal
disc, a nethod for identifying discs of the present invention conprises

the steps dively;anddi ating the |ight beamof the first wavel ength on the

i cal disc.while.the 10 i he..opt ical . disc. bei ded:
D cogn 21 ng e reGikG mishd SoRbiPd rdlechDE HER! AL AR ATIAT BB nay
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convergent nmeans is noved in the light irradiating axis direction to the
opti cal di sbe preseatiinsentignicomprisghthedstaps of t he second wavel ength on the
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moved in the light irradiating axis direction to the optical disc;
irradiating the light beam of the second wavelength on the optical disc while
15  the rotation of the optical disc still being suspended when no existence of the
first optical disc is recognized; and
recognizing the existence of the second optical disc according to a signal re-
ceived from the light receiving means when the focusing lens of the conver-
gent means is moved in the light irradiating axis direction to the optical disc.
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
no existence of the first optical disc is recognized upon irradiating the light
25  beam of the first wavelength, a signal received from the light receiving means
is memorized and, in succession, the light beam of the second wavelength is
irradiated, thereby having the existence of the second disc recognized 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,
30 areconfirmation of countermeasures against a mal-function becomes possible.
The foregoing method allows the CD-R disc belonging to the first op-

tical disc to be identified again even when wrong identification has been made



‘caused by irradiating a short wavel ength (650 nm |aser beamon a CD-R disc
-that belongs to the first optical disc can be prevented fromtaking place.
Further, applying sone nodification toqthe foregoing nethod, when no

exi stence of the first optical disc is recognized upon irradiating the

" light 25 beamof the first wavel ength, a signal received fromthe |ight
recei vi ng mpansriasliating the Eghtiheami of thadiret siayalengtly thiegdhy adueviog a he
second vvavgl &Bgt his irradiat e%ﬁ-ﬁ% her eby having the existence of the
second di sdWrtbERgRRgugmRntan rel Y-received fromthe |light receiving nmeans
and then having the foregoing signal nenorized. By conparing the val ues of
these two nenorized signals, 30 a reconfirmation of counterneasures agai nst
a mal -function beconeBRIGBDBEISCRIPTION OFRTHINDRAVINGSal | ows the CD-R di sc
bel onging to the first op-_tjical disc to be identified again even when

wrong i @enti fi cat ilig higsa bleek dipgramsof gibeptical discaxyitemploying gmetbedm of the
first wavel epgt there achi.evin er en cepent . in reljiability.
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disc unit enployi muga2 14 Heshilefl BlockdBAintahy bfthedilfsts dbtbcto? Ww¥aIRRE Y

enbodi ment of the present invention. ig. 2 is a detailed block diagram of

t he photo deopficaddis¢gwdt ofiFighd  optical disc unit of Fig. 1. Fig. 3 shows
wavefornms of varioys signals geperat upon i.rradi at- 10,ing l.aser beans
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signal AS 1S used in identifying discs In an exenplary enbodi nent of the
present i ndisonmibef Fig51Fig. 5 is a flow chart for a case where a focus

error signal FE is_ used in identjfying discs in_an.exenplary enpodjnent of
the present invent lgn‘.flw&owec gtf;?r&fég%%ea@aa@@glaﬁwntﬂmaa uni t

enpl oyi ng a\@&l higdy in 1dentifying discs in an exemplary embodiment of the present
invention.
15 Fig. 5 is a flow chart for a case where a focus error signal FE is used
in identifying discs in an exemplary embodiment of the present invention.

Fig. 6 is a block diagram of an optical disc unit employing a method
for identifying discs in another exemplary embodiment of the present inven-
tion.

20 Fig. 7 is a flow chart for a case where a focus error signal FE is used

in identifying discs of the optical disc unit of Fig. 6.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Next, a detailed description is given to an exemplary embodiment of

25 the present invention with reference to drawings. Fig. 1 is a block diagram

of an optical disc device, which has two light sources with each respective

wavelength differing from the other and is intended for reproducing informa-

tion from two or more kinds of discs such as CD, CD-R and DVD, having a
recording density different from each other.

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



for identifying discs in another exenplary enbodi nent of the present inven-
-tion. 20 Fig. 7 is a flow chart for a case where a focus error signal FE is
used in identifying discs of the opticgl disc unit of Fig. 6. DETAI LED

DESCRI PTI ON OF PREFERRED EMBODI MENTS Next, a detailed description is given

" to an exenplary enbodi nent of 25 the present invention with reference to
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| aser control circuit 3 to control the 5 laser light source 1 and a | aser

control circuit 4 The gt beamtfnem| theelaser dight sourceel i collineatedidar the ght

sources 1 and 2 are contrplled by.the sj | s recejved,.from a .digital

si gnal pr oCeYRlRE %&S\/ﬁa i‘ﬁ%‘”l @)&é%%ﬁ@?%ﬁ% P%ﬁf’ieﬁz ughqthe wepelengthht peam

fromt I ' ' ) =\ - ' . Then,
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the coll'i mat passes rough the ependent pol ari zi ng
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6. Then, the collina passes rough
by the coupling lens 6. Then, the collimated light passes through the wave-

15 length dependent polarizing element 7 and the polarizing beam splitter 8, and
converges onto the optical disc 12 as a light beam spot through the focusing
lens 10 that is moved in the focusing and tracking direction by the actuator 9.
These light beams are used selectively according to the kinds of discs loaded in
the optical disc device.,

20 Th reflected light from the optical disc 12 passes through the focus-
ing lens 10 and the polarizing beam splitter 8 and is incident on a four ele-
ment split photo detector 15. The four element split photo detector 15 has a
split structure as shown in Fig. 2. Signals from the photo detector 15 pass
through current-voltage conversion amplifiers 20a, 20b, 20c and 20d, and

25  diagonal sum signals of A to D are generated at adders 21a and 21b, and the
difference signals of adders 21a and 21b are generated at a differential ampli-
fier 27, thus formulating an astigmatic method and gaining a focus error sig-
nal FE. Further, each respective diagonal sum signal of the foregoing is
turned to binary form at comparators 22a and 22b, and the phases of the re-

30 sulting binary signals are compared at a phase comparator 23, an output sig-
nal from which is passed through a low pass filter 24 to have noise eliminated,

thereby obtaining a phase differential tracking signal TE.



"15 |l ength dependent polarizing elenent 7 and the pol arizing beam sputter 8,

-and converges onto the optical disc 12 as a |ight beam spot through the

focusing lens 10 that is noved in the.focusing and tracking direction by
the actuator 9. These |light beans are used selectively according to the

" kinds of discs loaded in the optical disc device., 20 Th reflected Iight

fromthe optical dwtherthgrasthesernthecmydbudthef light dfiom ieach kespectite detdet he

pol ari zi ng be d.is iincident. on a four ele-, nent splié phot o
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di agonal stherebggehsratingfart all light angring sahedigahl ABdeiSimIlhalyatkk @dfive and t he
di fference signals of adders 2la and 21b are generated at a differential

anpl i - Pi epmpountisget atoaradden 26 aasignalfremavhich i envalopmdetgetiedi there: f ocus
error sig-.nal _FE. .Fur r ach, respecti v | nal sum signal of the

f or egoi ng ibg gceﬁ?%glﬁ%hgﬁ{g’re& _ oeutr‘?"i r%‘éﬁf)@?‘gp s 22a and 22b, and the
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conparator 23, an output sig- nal fromwhich is passed through a’l ow pass
filter 24 woodease MHRS4| | ThaSRI34 exbeuteby digital filtay opeppitimseofdiddier ent i al

tracki ng signal, .TE. Furt hernore,. th ntire anpun | i.ght from each
eopect Pve 0 delhy g i bAn itk U6t Ttk ori SETRL fhend 3t raskiisy

det ect 154 2 S5 r ' LS. passed
thr ougﬁoa ?gi&f/ﬁp&!;%galﬁ ]Iatq g?agg(,i’dﬂ{eﬁéb}eggﬁalgﬁe a{"i“ﬁfg”g@ﬁé%‘{’ﬁ %%ﬁ%ﬁ%ﬁnt sum
si gnal AS. tiinnfok fodusing hrd erddkirg, reapautively, andodls@phase asldpensifionairsi gnal

fromwhich js envelope detected, there- by generating a RF envel ope
det ect or sitb?né’lmmf)é 2 EHBCTPRRE POIte I dorls qomtieol signad 48 egplied e i nto a

digital si ng'ﬁJe é&hﬂ%%svﬁgrad]gg%lg vg’xﬁer g'?e DSP 34 executes a digital filter

operation of addi- tion, ay and multiplication with the focus error
si gnal FE and t he Theadkvergirdilit 86raamplfigitdle clirrdtuftfd@s, cohb®l elgnapesd or m ng

owetr %%uer%l(':o);n ae|3 BAC&mgﬁtz? 35 and outputs the amplified signal to the actuator 9 to
drive the focusing lens 10, thereby 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. 5 is 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



tion for focusing and tracking, respectively, and al so phase conpensati on
-in the vicinity of a gain crossing point. A focus control signal is
applied to a drive circuit 36 via a D@ converter 35. The drive circuit 36
anplifies the current of focus control " signal fed 15 fromthe DA converter
35 and outputs the anplified signal to the actuator 9 to drive the

focusi ng | aresoifinddherhelny wiahl thd petation dfovarsousokindsl of dists beinigngus-cont r ol
signal is applied to drive circuit, 38 via a DA caonverter 37, The drive
circuit 38Pengad, 4568 of 70 R OTAHRO pn i tunedran, sesnectively; yrththe fogusingm ¢ he
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Wth the opidadabf thesactdgtor©e structured as described in the above and at
the tinme of starting the optical disc device, in which such optical discs

as CD, 5CD R and Ebskwt Shatepusthilepthecratatior of the dinecbding snspandegd: ar ed
DVD-5 havi | . hi gh ' ' d.two.l t t d DVD-9
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charts of Frg. 4 and Fig. 5. . Is a flow chart of an identifying
met hod usi ng the Next,|atgh stepthmfocasimgdennad idbraughtraaper $o iandahbhow chart

of an identifying nmethod. us: i the focus error signal . Y, t hod of
the for egom?%@\ﬂgv%%meids‘scgg af'f Sigdipe %éh%ﬁmwg%ﬁdzlﬁnwggo@ﬁ?%n, Fig.
3 is ajsi ; f A4l | § . t ' - and AS
R o e e e T
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of 780 nmor 6 QO nmis turn on, respectively, and_ the focusing I|ens 10
i s brought ?Qﬂdsgésrqceg@ﬁ ff %CBdRmfwwpdm 15@-&%@&%@3%\/ means of
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to make théen tles@évice is CD, CD-R or the like and rotates the disc, putting the optical
15  disc device in operation. (Steps S5 and S6)
In case where the AS signal amplitude and FE signal amplitude are

smaller than the predetermined values AS1 and FE1, respectively, the DSP
34 arrives at a conclusion that the optical disc 12 loaded is not CD nor CD-R,
and has the focusing lens 10 moved to the lowest position and then feeds |

20 ah OFF signal to the laser drive circuit 3 and an ON signal to the laser drive
circuit 4, thereby shutting off the laser light source 1 of long wavelength (780
nm) and making the laser light source 2 of short wavelength (650 nm) emit

~ light. (Step S8)
Under this condition, the focusing lens 10 is again brought closer to

25 and then moved away from the disc (Step S9) and a comparison is made be-
tween the AS signal amplitude or FE signal amplitude and the predetermined
values AS2 or FE2, respectively, the predetermined values AS2 and FE2-
providing the criteria, whereby the optical disc is judged as DVD-5 or DVD-9.
(Step S11)

30 When the AS signal amplitude or FE signal amplitude is found out
to be larger than the predetermined values AS2 or FE2, respectively, the DSP
34 judges that the disc loaded is a disc other than CD/CD-R and rotates the



‘l'ight source 1 of |Iong wavelength (780 nm emt light. Next, at S2 step,

- the focusing lens 10 is brought closer to and then noved away fromthe
disc 12. At this tinme, if the unit is goaded with CDor 10 CD-R, the AS
signal anplitude and FE signal anplitude becone |arger, re spectively, than
" predeterm ned val ues AS1 and FE1, by which the optical disc |oaded is
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ability of the afore-mentioned method of identification, the following method is
15  allowed to be added.

The optical disc device is provided with a microcomputer 39 as
shown in Fig. 6, whereby the DSP 34 and the optical disc device are controlled
according to its programs, and the detected all light amount sum signal AS
and focus error signal FE are stored in its RAM 40. The disc identification

20 method is performed as described in a flow chart of Fig. 7, in which a focus
error signal FE is used to identify discs but the use of an all light amount sum
signal AS can also achieve the same effect.

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 focﬁsing 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



'S13) When the respective signal level is smaller than the predetermned 5
- values FE2 or AS2, the DSP34 judges that there is no disc |oaded, i.e., the
state of "NO DI SC',. and brings the optical disc device to the state of
waiting for a disc. (Step S15) However, in case where a reduction in the
" AS signal anplitude and FE signal anplitude is caused by dusts and the
1ike attachkesparinghihel fasegoing flvus etforssignals ERowithwhengitetridgesfgndgen t he
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chart of Fig. 7, in VI\‘:hIC a focus error signal FE'is used to 1dentify
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AD convertéhe%cﬁﬁm%?ﬂ%ﬂdén&hﬁmgbtuélttnhéh‘iﬁw%(%eﬁ 194s and the 30
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of judgement for optical discs such as DVD-5, DVD-9 and the like (Step S11),

15 if the focus error signal FE is smaller than FE2, the short wavelength(650

nm) laser light source is switched off (Step S12) with resulting judgement that
there is no disc loaded. (Step S13)

If the focus error signal FE is larger than the value 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-R is 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



‘When the disc is recognized as being CD or CD-R as a result of 8 conparing
- the foregoing focus error signals FE with the criterion of judge- nent FEIL,
the disc notor is rotated and the optigal disc device is put into op-
eration by using CD or CD-R as the dist in the sanme manner as the identifi-
cation method as described in the above. (Steps S4, S5 and S6) 5 Wen the
disc is i deotitctileshdshdeptival discfdrivenis putdmopbraaionGRitR, theltesc oadedbeg | ens
10 is driven tqQ the | owest_position and then the | ong wavel ength (780 nm

| aser |i ghingbakeaasiCPLRyR: Shers D11, S5and 884, the short wavel ength (650

nm laser light 2§ htGghed on.an he .focusing l.ens 10,1 s .brought closer
to and then rmved‘%\%boéll r%}%% %go(ﬁ?%ggéwté%lsﬁyggéoaangle%g?&’f&‘Y , the
anpl i t udes eﬁé‘fm‘esg}éé‘di%eaﬂ@@tm&val‘ﬁé|df@1e Sfgnial®s §t0FdBirPtHORAM UORBAE IE
obtained by irra |at|n% t he short wavel ength (650 nm) laser 2 on the disc

are menbri budt imtha€ (Dh@eéllm; damatifhﬁllmgo b¢ Starpd imyhe/\ﬁéd\’l;tha’sis‘ ocus

' | . ' d, Wi . ' I, | t
For Copt1 oapuil iy the ASRREASTIHS dapobiliies oh e PRE ariddie capagPistihe RABFTT™ 1
focus errokysignal eddughs Wﬁéﬂé The ]Eda?gtiﬁgm %,ggéwt%?ﬁé st Sheta! @@ﬁiiﬂl nm

| aser |ight source Is swtche ep S1 resulting judgenent that
there i s nRRAMsa RAMdhdt iy SttepmaliHttdcdhableearidbaccesgbledromithe DSH6r {lg | ar ger
than the v of FE2,th roc- ess noves to Step 14 and it is confirned
agai n whet her /Y B BEOVL "EED—R or not. 20 More specifically, a ratio of

the fogys error v ( S-E N | nmin
wavel ercllgth to the g@ﬂ'{: e@?g?r)reggﬁl%ﬁegg?%é#ln@g%%?(zgﬁe#mb%ﬁiet’%“ﬁg er light
of 780 nm itwoVlase! legtat douircessofei80eimt 41ah 680 pine e welvisldiggh avalused HAseand t hen
the disc | gaded can be judged as DVD-5 and DVD-9. In other words,.when an

i negal i ty olhEspwmes of meestmn twedifferent vegyelengsles camalssbeiemploxed udged

bei D T ' d, S16,.. the ..kind of the di
"5 Tenti 1 SpraRRe'ea R merodll b STR (e AnB0C oY KRiishile ol MdpRler 0 ¢S
af or e- ment iq@ieAtallpt | Turthelr2d BRer lifRNsdwce bf 650 ninkir ¥ nih iiF(H2%ngth,

15 and a blue laser light source of even a shorter wavelength are also allowed to

be adopted with the same resulting effect. The 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 nm 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-



> FA, which is caused by that FE(650) of CD-Ris by far smaller than

- FE(650) of other discs, the disc |oaded is judged as being CD-R 30 Wen
the disc is judged as being CD R aftaL t he short wavel ength (650 nm

| aser light source 2 is switched off ?le the disc motor not bei ng

rotated, light beamis emtted fromthe | ong wavel ength (780 nn) | aser

1ight 9 sopeaded imnetation, therebykbnablage the dftal to lpupreventrdefrain masydeéh t he

di sc | oaded be-, ing_taken as CO/CD-R, (Steps S17, S5 and S6) Although the

f or egoi ng @BECHPRt i dhirthergin, ghisteasy, Hetheodisciidenfifieations i peiferped thwe

litud ignal | d_in the RAM 40 is. 5 bujilt i
the. ciso, (Pitag a8 JU08G or3ng (B Aptd e, Fold Bk B anbdamald 1y ) ¢
in the DSPinfiafed e réARaPhki t ThtisOfhel rsbPinveAtibh hagaBaGkinarRiblhg. RAM

are |l arge enough. Wien the data is too large to be stored in the built-in
RAM a RAMfedian dnhascedvershtilitpand thmbkeofondicat diss dievices.f rom t he DSP or the
CPU may be provided. 10 Al though the foregoing description is given to an
exanple, in which two |aser |ight sources of 780 nmand 650 nmin

wavel ength are used, laser |light sources of nore than two different

wavel engt hs can al so be enployed according to the nethod as described in
the above by switching the steps se- quentially. Further, a laser |ight
source of 650 nmor 635 nmin wavel ength, 15 and a blue | aser |ight source
of even a shorter wavel ength are also allowed to be adopted with the sane
resulting effect. The present invention is not re- stricted whatsoever in
the effectiveness thereof by the wavel ength of |aser |light source to be
enpl oyed. Accordingly, even if a wong judgenent is nmade on the disc in
use, 20 a corrective neasure can be taken by identifying the disc again,

t hereby en- hancing the identification accuracy of discs remarkably.

| NDUSTRI AL USABI LI TY 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
-+vinformation wth an optical disc device, a nethod for identifying discs of
the present inven- tion enables data tfc) be prevented from destructi on,

Wi thout irradiating laser light of su }1 a short wavel ength as 650 nmon a
CD-R disc. Even if short wavel ength | aser |ight has been irradiated on a
disc by 30 wong identification OLAIMe disc, a confirmation as to whether
or not the d c IS F%i and the like is allowed to be further carried out.
At this ti r?‘e itly an ophigak digmyrit spmpmsiBgier |ight is irradiated on the disc

while the di r e | ng the data
to be preven?cﬁdgfhglgt %0312‘%&8%(&5{?? éjﬁﬁl‘tﬁ%aﬁﬁ‘e?h%‘ﬁ%e@gefmﬂ%ﬁ’ e disc
identificati dacing infirhidtivRdrdi a fifst bpfitdldlisy) area outside of the data area,
t here woul d not be any damages incurred in real terms. Thus, the present

i nventi 6n ha& sepend bmlatrso@zmeemhatmg aehght penchwithcewavelesath sharterand t he

| i ke of opti ) 1. With tical di

conpri si ng: gﬁ?l? E}éef ﬁﬁ% veged)@;]%i rr§8F Yeiig pforma] Ofbﬁﬂ’a { Sehop OQ%P?ﬁ st
wavel engt h f‘&iscﬂ%&gawé}&eé&f}ﬁ{g@éﬂs&@ thafthe rédo'i&hg%hb&?lof%esc > a
second light source radiating a light péncil wth a wavel ength shorter
than the fir sirstaptisabdgth f or reprodum ng information froma second opti cal

di sc having a hi gher recording de ty than_th ordi ng .density of the
first opticaP@p %rgegtewléltggﬁv h%htmﬁmﬁ%e?seai@?irﬁfgwavﬂ it said

first %vel e@@éo%d%&'veléﬁu@%ﬁecﬁﬁ{)& g@\éﬁltﬁggépF d on the optical disc;

and a light receiving ns to receive r |ve |ght fromthe first and
second opti edightirecsving mednod recsive defldctity h@gt floacthecfirigpahdisseridne st eps

of irradiating the light pencil of the first wavel ength on an optical disc
whil e optical discs,
a method for identifying discs comprising the steps of:
irradiating the light pencil of the first wavelength on an optical disc while
15 the rotation of said optical disc being suspended,;
recognizing the existence of the first optical disc according to a signal
received from said light receiving means when said convergent means is
moved in the light irradiating axis direction of the optical disc;
irradiating the light pencil of the second wavelength on the optical disc
20 while the rotation of the optical disc still being suspended when no
existence of the first optical disc is recognized; and
recognizing the existence of the second optical disc according to a signal
received from said light receiving means when said convergent means is
moved in the light irradiating axis direction of the optical disc.
25 2. The method for identifying discs according to Claim 1, wherein
a signal received from the light receiving means is to be remembered
when no existence of the first optical disc is recognized by irradiating
the light pencil of the first wavelength;
the light pencil of the second wavelength is irradiated, in succession,
30 thereby remembering a signal received from the light receiving means to

recognize the existence of the second disc; and

a judgement on the existence of the first optical disc is made again by



15 the rotation of said optical disc being suspended; recognizing the

- existence of the first optical disc according to a signal received from
said |ight receiving neans when said cponvergent nmeans is noved in the
light irradiating axis direction of t optical disc; irradiating the

~ light pencil of the second wavel ength on the optical disc 20 while the
rotation of theaking £edmpadsorshdtiveeh ¢hegalues pLrvdetermb@bertd sigxdlst ence of
the first optical disc is recognized; and recogni zing the existence of the
second optical disc according to a signal received fromsaid |ight

recei ving neans when said convergent neans is noved in the |ight
irradiating axis direction of the optical disc. 25 2. The nethod for
identifying discs according to Claim1, wherein a signal received fromthe
i ght receiving neans is to be renenbered when no existence of the first
optical disc is recognized by irradiating the light pencil of the first
wavel ength; the light pencil of the second wavelength is irradiated, in
succession, 30 thereby renenbering a signal received fromthe |ight
receiving nmeans to recognize the existence of the second disc; and a

j udgenent on the existence of the first optical disc is nade again by 12
maki ng a conpari son between the values of two renenbered signals.



