
1196CD1Io P.a033 5 1  SPECIFICATION DISC IDENTIFYING METHOD  FIELD OF THE
INVENTION ism *15Q115Q* I U IIi The present invention relates to a method
for identifying discs used  in an optical disc device for
recording/reproducing information on a variety of  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  is 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.
25 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 2 having
a higher recording density than the recording density of the first opti-
cal disc; a convergent means to have the light beam of the first wavelength
and the  light beam of the second wavelength converged on the optical disc,
respec- 5 tively; and a light receiving means to receive reflective light
from the first optical disc and  reflective light from the second optical
disc, a method for identifying discs of  the present invention comprises
the steps of: irradiating the light beam of the first wavelength on the
optical disc while the  10 rotation of the optical disc being suspended;
recognizing the existence of the first optical disc according to a signal
received  from the light receiving means when the focus lens of the
convergent means is  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 a reconfirmation 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 3 upon irradiating the light beam of the
first wavelength, thereby achieving a  further enhancement in reliability.
BRIEF DESCRIPTION OF THE DRAWINGS 5 Fig. 1 is a block diagram of an optical
disc unit employing a method  for identifying discs in an exemplary
embodiment of the present invention.  Fig. 2 is a detailed block diagram of
the photo detector used in the  optical disc unit of Fig. 1. Fig. 3 shows
waveforms of various signals generated upon irradiat- 10 ing laser beams
with different wavelengths on a variety of discs in the optical  disc unit
of Fig. 1. Fig. 4 is a flow chart for a case where an all light amount sum
signal  AS is used in identifying 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 4 to make the emitted light from the light source 2 a
collimated light beam, a  wavelength dependent polarizing element 7, a
polarizing beam splitter 8 and  an actuator 9 to move a focusing lens 10 in
the irradiating direction of laser  beams. The optical disc unit also has a
laser control circuit 3 to control the 5 laser light source 1 and a laser
control circuit 4 to control the laser light source  2. The laser light
sources 1 and 2 are controlled by the signals received from  a digital
signal processor 34 via the laser control circuits 3 and 4. The light beam
from the laser light source 1 is collimated by the  coupling lens 5. Then,
the collimated light passes through the wavelength  10 dependent polarizing
element 7 and the polarizing beam sputter 8, and con verges onto an 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.  Similarly, the
light beam from the laser light source 2 is collimated by the coupling lens
6. Then, the collimated light passes through the wave- 



15 length dependent polarizing element 7 and the polarizing beam sputter 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 sputter 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. 5 Furthermore, the entire amount of light from each
respective detec- tor element A to D of the four element split photo
detector 15 is got at an ad- der 25, an output signal from which is passed
through a low pass filter 28,  thereby generating an all light amount sum
signal AS. Similarly, the entire 5 amount is got at an adder 26, a signal
from which is envelope detected, there- by generating a RF envelope
detector signal RFENV. Each respective signal thus generated is fed into a
digital signal  processor (DSP) 34. The DSP 34 executes a digital filter
operation of addi- tion, delay and multiplication with the focus error
signal FE and the tracking 10 error signal TE inputted, thereby performing
low-frequency gain compensa- 



tion for focusing and tracking, respectively, and also phase compensation
in  the vicinity of a gain crossing point. A focus control signal is
applied to a  drive circuit 36 via a DA converter 35. The drive circuit 36
amplifies the current of focus control signal fed  15 from the DA converter
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 6 are obtained
when, while the rotation of various kinds of discs being sus- pended, laser
of 780 nm or 650 nm is turned on, respectively, and the focusing  lens 10
is brought closer to and then moved away from the disc loaded by  means of
the actuator 9. 5 First, at S1 step, while the rotation of the disc being
suspended, a  signal is sent from the DSP 34 to the laser control circuit 3
to make the laser  



light source 1 of long wavelength (780 nm) emit light. Next, at S2 step,
the focusing lens 10 is brought closer to and then  moved away from the
disc 12. At this time, if the unit is loaded with CD or  10 CD-R, the AS
signal amplitude and FE signal amplitude become larger, re spectively, than
predetermined values AS1 and FE1, by which the optical disc  loaded is
recognized as CD or CD-R as shown in Fig. 3. (Steps S3 and S4) As a result,
the DSP 34 arrives at a conclusion that the optical disc 12 loaded  in the
device 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 an 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 7 disc motor to proceed further with a
process of determining kinds of the disc  loaded, and then allows the
optical disc device to be operated. (Steps S12 and  



S13) When the respective signal level is smaller than the predetermined  5
values FE2 or AS2, the DSP34 judges that there is no disc loaded, i.e., the
state of "NO DISC", 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 amplitude and  FE signal amplitude is caused by dusts and the
like attached to the laser light  10 source and a wrong judgement on the
existence of a CD-R disc is made, the disc motor may start to rotate while
the short wavelength (650 nm) laser light  source emitting light, resulting
in massive destruction of the data recorded on  the CD-R. In order to
prevent this from occurring, i.e., to enhance the reli- 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 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 8 comparing
the foregoing focus error signals FE with the criterion of judge- ment FE1,
the disc motor is rotated and the optical disc device is put into op-
eration by using CD or CD-R as the disc in the same manner as the identifi-
cation method as described in the above. (Steps S4, S5 and S6) 5 When the
disc is identified as being different from CD or CD-R, the  focusing lens
10 is driven to the lowest position and then the long wavelength  (780 nm)
laser light source 1 is switched off. Instead, the short wavelength  (650
nm) laser light 2 is switched on and the focusing lens 10 is brought closer
to and then moved away from the disc. (Steps S7, S8 and S9) 10 Then, the
amplitudes (max. value and min. value) of the focus error  signal FE
obtained by irradiating the short wavelength (650 nm) laser 2 on  the disc
are memorized in the RAM40 built in the CPU39. (Step 10) When this focus
error signal FE is compared with FE2 that makes a criterion  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
inegality of FE(780) / FE(650) < FA is established, the 25 disc is 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 9 source 1 and the optical disc drive is put in operation with the
disc loaded be- ing taken as CD/CD-R. (Steps S17, S5 and S6) Although the
foregoing description is given to a method, in which  each respective
amplitude value of the signal is stored in the RAM 40 that is  5 built in
the CPU39, the same data is allowed to be stored in the RAM that is built
in the DSP when the capabilities of the DSP and the capacity of the RAM
are large enough. When the data is too large to be stored in the built-in
RAM, a RAM that is externally attachable and accessible from the DSP or the
CPU may be provided. 10 Although the foregoing description is given to an
example, in which  two laser light sources of 780 nm and 650 nm in
wavelength are used, laser  light sources of more than two different
wavelengths can also be employed  according to the method as described in
the above by switching the steps se- quentially. Further, a laser light
source of 650 nm or 635 nm in wavelength, 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 10 pended in rotation, thereby enabling the data
to be prevented from mass de- struction. Further in this case, if the disc
identification is performed by  utilizing an area outside of the data area,
there would not be any damages  incurred in real terms. Thus, the present
invention has the remarkable ef- 5 fect on enhanced versatility and the
like of optical disc devices. 11 CLAIM  1. With an optical disc unit
comprising: a first light source radiating a light pencil with a first
wavelength for repro- ducing information from a first optical disc; 5 a
second light source radiating a light pencil 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 the
first optical disc; a convergent means to have the light pencils of said
first wavelength and  10 second wavelength converged on the optical disc;
and a light receiving means to receive reflective light from the first and
second  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 12
making a comparison between the values of two remembered signals. 


