1 METHOD AND APPARATUS FOR CALI BRATI NG OPTI CAL DI SC SYSTEMS FI ELW&-%
I NVENTI ON This invention relates to optical disc systens, and nor ¢
particularly to a technique for calibrating optical disc systems thé¢s5are
capabl e of reproducing data fromnmultilayer discs. BACKGROUND OF THE

| NVENTI ON The advent of optical disc storage has given rise to nmany opti cal
di sc storage formats. One such format is the audio optical disc, which is
commonly referred to as the "Conpact Disc" (or "CD'). Another format is the
conputer data optical disc, which is commprly referred to as the "Conpact
Disc Read Only Menory" (or "CD- ROM'). However, regardl ess of the storage
format used, optical discs are generally simlar in their physical |ayout.
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technique for calibrating optical disc systems that are capable of reproducing data from
multilayer discs.
BACKGROUND OF THE INVENTION
The advent of optical disc storage has given rise to many optical disc
storage formats. One such format is the audio optical disc, which is commonly referred
to as the "Compact Disc" (or *CD"). Another format is the computer data optical disc,
which is commonly referred to as the "Compact Disc Read Only Memory" (or "CD-
ROM"). However, regardless of the storage format used, optical discs are generally
- simnilar in their physical layout. That is, in a typical optical disc information is recorded
by forming "pits" in the disc, the pits being circumferentially arranged to form a multiple
of concentric "tracks”, and the tracks lying within an "optical layer" (or plane of focus).
To read information storéd on an optical disc, the disc is rotated while a
beam of light is directed at the disc, and ;he reflections of the beam by the disc are
monitored - the arrangement of pits on the disc being determinable from the monitored
reflections and the stored information being determinable from the arrangement of pits.
However, before attempting to read information from the disc, the reading system must

be calibrated, or “initialized”. That is, the value of certain system parameters must be

initially determined so that the light beam can be properly focused on the optical layer



nonitored - the arrangenent of pits on the disc being determ nable fromthe
smoni tored reflections and the stored information being determ nable from
the arrangenent of pits. However, before attenpting to read infornmation
fromthe disc, the reading systemnust be calibrated, or "initialized".

That is, the value of certain system paraneters nust be initially

determ ned so that the |ight beam can be properly focused on the optical

| ayer 2 and can properly follow the pitted tracks within the |ayer.
Since the typical disc has only one optical layer, the initialization
procedure is perfornmed only once when readi ng a typical disc. The sane
initialization procedure that is used for the typical disc may be used for
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The same initialization procedure that is used for the typical disc may be
used for certain non-typical discs. For example, the above-described initialization
procedure is sufficient for use in a two-sided/one-optical-layer-per-side system. In such a
system a disc has two readable sides with each side having one optical layer, and
therefore the standard initialization procedure is simply applied to each side in the same
manner that it is applied in the one sided (typical) disc. However, the standard
initialization procedure is not adequate for ail non-typical discs, such as the multilayer
disc, in which one or both sides of the disc has multiple optical layers.

OBJECTS AND SUMMARY QF THE INVENTION

It is an object of the present invention to provide an initialization
procedure suitable for use with multilayer optical discs.

It is a further object of the present invention to provide a rapid
initialization procedure suitable for use with multilayer optical discs.

In accordance with the invention, initializing an optical disc player. when
reproduction of data from a side of a multilayer disc is desired involves determining one
or more initialization values for a first layer of data on the side, storing the initialization
values determined for the first layer, and repeating the determining and storing steps for

the other layers on the side.



manner that it is applied in the one sided (typical) disc. However, the
sstandard initialization procedure is not adequate for all non-typical

di scs, such as the nultilayer disc, in which one or both sides of the disc
has nmultiple optical |ayers. OBJECTS AND SUMVARY OF THE INVENTION It is an
obj ect of the present invention to provide an initialization procedure
suitable for use with nultilayer optical discs. It is a further object of
the present invention to provide a rapid initialization procedure suitable
for use with nultilayer optical discs. In fccordance with the invention
initializing an optical disc player when reproduction of data froma si.de
of a nultilayer disc is desired involves determ ning one or nore

initialization values for ﬁkﬁtﬁﬁﬁiﬁﬁ‘@@@Fm‘bﬁqﬁ% de, storing the
initialization val ues dete ; repeating the
determning and storiff. §hiR0%he Rhaifel GeQipibn, el'bF waY of BentidEad not 3
intended to limit the present invention solely thereto, will best be appreciated in
conjunction with the accompanying drawings, wherein like reference numierals denote
like e%ements and parts, in which:

Fig. 1 is a block schematic diagram of a multilayer optical disc
reproduction system suitable for implementing the initialization technique of the
invention.

Figs. 2A and 2B make up a flow chart useful in describing an initialization
procedure in accordance with a first embodiment of the invention.

Figs. 3A, 3B and 3C make up a flow chart useful in describing an

- initialization procedure in accordance with a second embodiment of the invention.

Figs. 4A and 4B are graphs useful in describing a preferred tracking
adjustment technique in accordarice with the invention.

- Fig. § is a graph useful in-describing a preferred focus adjustment
technique.in accordance with the invention.
DETAILED DESCRIPTION OF CERTAIN PREFERRED EMBODIMENTS

Prior to describing preferred initialization procedures according to the
invention, 2 multilayer optical disc reproduction system suitable for implementing the

initialization procedures will be described.



BRI EF DESCRI PTI ON OF THE DRAW NGS The foll ow ng detail ed description, given
by way of exanple and not intended to limt the present invention solely
thereto, will best be appreciated in conjunction with the acconpanyi ng
drawi ngs, wherein like reference nunerals denote |ike elenments and parts,
in which: Fig. 1 is a block schematic diagramof a nultilayer optical disc
reproduction systemsuitable for inplenmenting the initialization technique
of the invention. Figs. 2A and 2B nake up a flow chart useful in describing
an initialization procedure in accordance hith a first enmbodi nent of the
I nvention. Figs. 3A, 3B and 3C nake up a flow chart useful in describing an
initialization procedure in accordance with a second enbodi nent of the
invention. Figs. 4A and 4B are graphs useful in describing a preferred
tracki ng adj ust nent &% HAF dldogkcheamasic diagram of & ultHeyer Aot fsh. Fig. 5 is a
graph useful in describing a preferred focus adjustpent technique in
accor dance WFFRTRYcHEN systeahsyitahle foEmplemeRtDESERINAlEN cortedmiara ok ttPREFERRED
EMBODI MENTS . )

invention. The system includes an optical pick-up 1 which focuses laser light onto a

multilayer optical disc 101 and is operable to detect light reflected from the disc. The

figure’s depiction of the multilayer disc as a two layer disc ("layer 0" and "layer 1) is for

illustrative purposes only, and it is noted that the invention is applicable to discs having

more than two layers. In any event, the optical pick-up allows disc 101 to be read by

performing a photoelectric_' conversion on the detected reflections. The signal resulting

from the conversion is processed to derive three distinct signals: an RF (or "Radio

Frequency") signal, which corresponds to the data being read; a focus error signal, which

corresponds to a deviation from idealized focus; and a tracking error signal, which

corresponds to a deviation from idealized tracking. The optical pick-up outputs the RF

signal to an RF equalizer 15, outputs the focus error signal to a focus gain

setting/automatic adjustment unit 23, and outputs the tracking error signal to a tracking-

offset setting/automatic adjustment unit 24 and a tracking gain setting/automatic

adjustment unit 25. The manner in which the optical pickup output signals are used to

derive initialization values will be discussed in the context of the following element-by-

element description of the Fig. 1 system.

As mentioned above, the RF signal is passed to the RF equalizer 15. The
equalizer converts the RF signal received from the optical pick-up into a binary signal

and outputs the binary signal to a PLL (or "Phase Locked Loop") circuit 17. The



Prior to describing preferred initialization procedures according to the
sinvention, a nultilayer optical disc reproduction systemsuitable for
i npl ementing the initialization procedures will be described. 4 Fig. 1
is a block schematic diagramof a nultilayer optical disc reproduction
system suitable for inplenmenting the initialization technique of the
I nvention. The systemincludes an optical pick-up 1 which focuses | aser
light onto a nultilayer optical disc 101 and is operable to detect |ight
reflected fromthe disc. The figure's depi.ction of the multilayer disc as a
two | ayer disc ("layer 0" and "layer 1") i's for illustrative purposes only,
and it is noted that the invention is applicable to discs having nore than
two | ayers. In any event, the optical pick-up allows disc 101 to be read by
per f ormi ng eoptrstioefremt RF do bivagyds perforned acherdigette @ ceefficient sippliedrfeom The
signal resulting fromthe conversion is processed to derive three distinct
si gnal s: an ¢RPalizgr coeffci¢ns seitinglaotomatiy adjugtmzent unih2th corresponds to the data
bei ng read, a focus error signal, which
The PLL circuit 17 generates a clock signal based upon the binary signal
received from the RF equalizer and outputs both the clock signal and binary signal to a
CLYV (or "Constant Linear Velocity") circuit 13, a data decoder 18, and a jitter measuring

unit 19,

The CLYV circuit 13 generates a CLV control signal based upon the
received clock signal and binary signal. The CLV control signal is coupled through a
switch 31, and it is used to control the rotational speed of the disc such that speed at
which data within a track crosses the optical pick-up beam is the same for each track on
the disc - regardless of the radial position of the beam with respect to the disc’s center.
The disc is rotated by a spindle motor 12, and thus to implement constant linear velocity
rotation, the switch couples the CLV control signal to the spindle motor 12.

" Ani initial driving circuit 14 is provided for generating a non-CLV control
signal. The non;CLV control signal is c.oupled to the spindle motor 12 by switch 31 as an
alternative to the CLV control signal, and it causes the disc to rotate at a constant
angular speed. The position of switch 31 is controlled by a control unit 11 (to be
described in more detail below).

The data decoder 18 decodes the data read from the optical disc by
processing the binary signal and clock signal received from the PLL circuit. The decoder

then outputs the decoded data, and in addition outputs the address of the disc sector



corresponds to a deviation fromidealized focus; and a tracking error

'si gnal, which corresponds to a deviation fromidealized tracking. The
optical pick-up outputs the RF signal to an RF equalizer 15, outputs the
focus error signal to a focus gain setting/automatic adjustnment unit 23,
and outputs the tracking error signal to a tracking offset
setting/automati c adjustnent unit 24 and a tracking gain setting/automatic
adj ustment unit 25. The manner in which the optical pickup output signals
are used to derive initialization values will be discussed in the context
of the follow ng el enent-by- el ement descréption of the Fig. 1 system As
mentioned above, the RF signal is passed to the RF equalizer 15. The
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setting/aut OH;B {ncprgc ce %ltxengggodgr output is passed to other circuit(s) as well.

The jitter measuring unit 19 measures the amount of jitter in the system
through processing of the binary signal and clock signal. It outputs an indication of the
jitter level to the equalizer coefficient setting/automatic adjustment unit 21, the focus
offset setting/automatic adjustment unit 22, and a radial skew offset setting/automatic
adjustment unit 26.

The equalizer coefficient setting/automatic adjustment umnit's function
during initialization is to calculate a coefficient value for each layer on the mulitilayer:
-optical disc and to store the calculated coefficient values in an adjustment value storing
~unit 20..During reproduction of a particular.disc layer, the equalizer coefficient unit is

responsive to a layer indication signal, the unit receiving the stored coefficient
| corresponding to the layer being reproduced as indicated by the layer indication signal.
The coefficient received by the cqualizér coefficient unit is passed to the RF equalizer.

The focus offset setting/automatic adjustment unit’s function during
initializgﬁon is to calculate a focus offset adjustment value for each layer on the
multilayer disc based on the jitter level received from the jitter measuring unit, and to
store the calculated focus offset adjustment values in the adjustment value storage unit.
During reproduction of a particular disc layer, the focus offset unit is responsive to the

layer indication signal, the unit receiving the stored focus offset adjustment value



The PLL circuit 17 generates a clock signal based upon the binary signal
received fromthe RF equalizer and outputs both the clock signal and binary
signal to a CLV (or "Constant Linear Velocity") circuit 13, a data decoder
18, and a jitter measuring unit 19. The CLV circuit 13 generates a CLV
control signal based upon the received clock signal and binary signal. The
CLV control signal is coupled through a switch 31, and it is used to
control the rotational speed of the disc such that speed at which data
within a track crosses the optical pick-up beamis the sane for each track
on the disc - regardless of the radial position of the beamwth respect to
the disc's center. The disc is rotated by a spindle notor 12, and thus to
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the CLV control signal and it causes the disc to rotate at a constant

angul ar speed. The position of switch 31 is controlled by a control unit 11
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initialization is to calculate a focus gain adjustment value for each layer on the
multilayer disc based on. the focus error signal received from the optical pick-up, and to
store the calculated focus gain adjustment values in the adjustment value‘ storage unit.
During reproduction of a particular disc layer, the focis gain unit is responsive to the
layer indication signal, the unit receiving the stored focus gain adjustment value
corresponding to the layer being reproduced as indicated by the layer indication signal.
The focus gain adjustment value received by the focus gain unit is used by the unit to
amplify the focus error signal. The amplified focus error signal generated by the focus
gain unit is passed to adder 32.

~ The adder 32 simply adds the focus offset adjustment value received from '
the focus offset unit to the amplified focus error signal received from the focus gain unit
and outputs the sum to a focus servo circuit 4.

The focus servo circuit 4 is turned on and off by a focus servo control

signal from the control unit 11. When turned on, the focus servo circuit generates a focus
coil control signal in response to the sum received from adder 32. The focus coil control

signal controls adjustment of the optical pick-up’s focus position through a focus coil 3.

Thus, for example, the focus coil moves an objective lens of the optical pick-up to



processi ng the binary signal and clock signal received fromthe PLL
-circuit. The decoder then outputs the decoded data, and in addition outputs
t he address of the disc sector 6 fromwhich the data origi nated. For

pur poses of the present description, the decoder output is considered to be
passed solely to the control unit; however, it should be noted that in
practice the decoder output is passed to other circuit(s) as well. The
jitter measuring unit 19 nmeasures the anount of jitter in the system

t hrough processing of the binary signal and clock signal. It outputs an
indication of the jitter level to the equd izer coefficient
setting/automati c adjustnent unit 21, the focus offset settlng/autonatic
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initialization is to calculate a tracking offset adjustment value for each layer on the
multilayer disc based on the tracking error signal received from the optical pick-up, and
to store the calculated tracking offset adjustment values in the adjustment value storage
unit. During reproduction of a particular disc layer, the tracking offset unit is rcsponsivq
to,the layer indication signal, the unit receiving the stored tracking offset adjustment
value corresponding to the layer being reproduced as indicated by the layer indication
sighal. The tracking offset adjustment value received by the focus offset unit is passed to
an adder 33.

The tracking.gain setting/automatic adjustment unit’s function during
initialization is to calculate a tracking gain adjustment value for each layer on the
multilayer disc based on the tracking error signal received from the optical pick-up, and
to store the calculated tracking gain adjustmcnt vélues in the adjustment value storage
unit. .Duri_ng reproduction of a particular disc layer, the tracking gain unit is responsive to
the layer indication signal, the unit receiving the stored tracking gain adjustment value
corresponding to the layer being reproduced as indicated by the layer indication signal.
The tracking gain adjustment value received by the tracking gain unit is used by the unit
to amplify the tracking error signal. The amplified tracking error signal generated by the

tracking gain unit is passed to adder 33.



unit 20.. During reproduction of a particular disc |ayer, the equalizer
coefficient unit is responsive to a layer indication signal, the unit
receiving the stored coefficient corresponding to the |ayer being
reproduced as indicated by the |ayer indication signal. The coefficient
received by the equalizer coefficient unit is passed to the RF equali zer.
The focus offset setting/automatic adjustnent unit s function during
initialization is to calculate a focus of fset adjustnent val ue for each

| ayer on the nultilayer disc based on the ?itter | evel received fromthe
jitter neasuring unit, and to store the cal cul ated focus of fset adjustnent
val ues in the adjustnent value storage unit. During reproduction of a
particul ar disc |layer, the focus offset unit. is _responsive to the |ayer
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focus offset unit is passed to an adder 32. L
tracking gatn unit and outputs the sum to a tracking servo circuit 6.

The tracking servo circuit 6 is turned on and off by a tracking servo control
signal from the control unit 11. When turned on, the tracking servo circuit generates a
tracking control signal in response to the sum received from adder 33.

The tracking control signal controls adjustment of the optical pick-up’s
tracking ppsition through a tracking coil 3. Thus, for example, the tracking coil moves the
optical pick-up radially to change the tracking position of the pick-up in accordance with
the trackiﬁg control signal received from the tracking servo circuit.

The tracking control signal also controls adjustment of the optical pick-up’s
radial position relative to the center of the disc; however, the radial position is controlled
through a sled servo circuit 8 and a sled motor 7 rather than through the tracking coil.

The sled servo circuit is turned on and off by a sled servo circuit control
signal from the control unit 11. When tﬁmad on, the sled servo circuit generates a sled
motor control signal in response to the tracking control signal. The sled motor control
signal controls the radial position of the optical pick-up through the sled motor. Thus, for
example, the sled motor moves the optical pick-up radiall)f with respect to the disc’s
center in order to change the position of the pick-up in accordance with the sled motor

control signal received from the sled servo circuit.



The focus gain setting/automatic adjustnent unit's function during
initialization is to calculate a focus gain adjustnent value for each |ayer
on the multilayer disc based on the focus error signal received fromthe
optical pick-up, and to store the cal cul ated focus gai n adjustnment val ues

I n the adjustnent value storage unit. During reproduction of a particular
disc layer, the focus gain unit is responsive to the |ayer indication
signal, the unit receiving the stored focus gain adjustnent val ue
corresponding to the | ayer being reproduced as indicated by the |ayer

i ndi cation signal. The focus gain adjustmed® val ue received by the focus
gain unit is used by the unit to anplify the focus error signal. The
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the values to an adder 34.
A skew sensor 16 is provided for the purpose of measuring the skew of the
optical disc and generating a radial skew error signal that is indicative of the measured
skew. The skew sensor includes a light-emitting portion which emits a light beam toward
the optical disc, and a light-receiving portion for detecting reflections from the disc of
the emitted beam. The detected reflections are photoelectrically converted to form the
radjal skew error signal, which is then passed to the adder 34.
Adder 34 adds the radial skew offset adjustment values received from the
radial skew offset setting/automatic adjustment unit to the radial skew error signal
received from the radial skew sensor and outputé the sum to a radial skew servo circuit
10.
The radial skew servo circuit 10 is turned on and off by a radial skew servo
control signal from. the control unit 11. When turned on, the radial skew servo circuit
generates a radial skew motor control signal in response to the sum received from adder

34. The radial skew motor control signal controls adjustment of the optical pick-up’s

skew position through a radial skew motor 9. Thus, for example, the radial skew motor



Thus, for exanple, the focus coil noves an objective |lens of the optical
-pick-up to 8 change the focus position of the pick-up in accordance with
the focus coil control signal received fromthe focus servo circuit. The
tracking offset setting/automatic adjustnment unit's function during
initialization is to calculate a tracking offset adjustnent value for each
| ayer on the multilayer disc based on the tracking error signal received
fromthe optical pick-up, and to store thf cal cul ated tracki ng of fset

adj ust rent val ues in the adjustnment val ue %torage unit. During reproduction
of a particular disc |ayer, the tracking offset unit is responsive tothe

| ayer indication signal, the unit receiving the stored tracking offset
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Servo circuit,

Having described a multilayer optical disc reproduction system suitable for
implementing the initialization procedure of the invention, first and second embodiments
of the initialization procedure will now be described in detail, with references to the
described reproduction system.

The first embodiment of the initialization procedure is depicted by the
flowchart of Figs. 2A and 2B. As can be seen from the figures, the first step (S41) in-the
first procedure is to perform individual initialization of certain units, namely units 21-26.

Next, at step S42, the control unit causes switch 31 to couple the initial
drive circuit to the spindle motor such that the non-CLV control signal is supplied to the
motor. At step S43, the control unit turns on the radial skew servo circuit, and at step g
S44, the control unit tums on.the focus servo circuit.

At siep $45, adjustxﬁent of the tracking offset is carried out. To adjust the
tracking offset, the tracking servo circuit varies the tracking position of the optical pick-
up within a predetermined range of positions in order to determine the DC component
of the tracking error signal. Upon determination of the DC component, the tracking

offset setting/automatic adjustment unit sets the tracking offset to a value that exactly

P



initialization is to calculate a tracking gain adjustnent value for each

-l ayer on the nultilayer disc based on the tracking error signal received
fromthe optical pick-up, and to store the cal cul ated tracking gain

adj ustment val ues in the adjustnment val ue storage unit. During reproduction
of a particular disc |layer, the tracking gain unit is responsive to the

| ayer indication signal, the unit receiving the stored tracking gain

adj ust mrent val ue corresponding to the | ayer being reproduced as indicated
by the | ayer indication signal. The trackiﬂp gai n adjustnent val ue received
by the tracking gain unit is used by the unit to anplify the tracking error
signal. The anplified tracking error signal generated by the tracking gain
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determination of the tracking offset adjustment value is carried out. Fig. 4A shows an

example of a tracking error signal voltage that is generated when the tracking servo

circuit varies the tracking position of the optical pickup within a predetermined range.

As can be seen, the DC component of the depicted tracking error signal is V3 (V1-V2).

Fig. 4B shows the tracking error signal voltage that results under similar conditions, but

subject to a tracking offset adjustment value that cancels the DC component.

Referring back to Figs. 2A and 2B, at step S46, the control unit turns on
the tracking servo circuit and the sled servo circuit, and causes switch 31 to couple the
CLV circnit to the spindle motor.

At step S47, the radial skew offset setting/automatic adjustment unit -
determines the radial skew offset adjustment values based on the jitter level received
from the jitter measuring unit and stores the determined values. Since the radial skew is
the same for each layer in the disc, radial skew offset adjustment value determination is
performed O;IIY once, and is not repeated for each layer,

At step S48, the focus offset setting/automatic adjustment unit determines
a focus offset adjust:ﬁent value for layer 0 based on the jitter level received from the
jitter measuring unit. More specifically, the focus offset unit varies the focus position of

the optical pick-up within a predetermined range of focus positions and sets the focus



signal fromthe control unit 11. Wen turned on, the tracking servo circuit
‘generates a tracking control signal in response to the sumreceived from
adder 33. The tracking control signal controls adjustnment of the optical

pi ck-up's tracking position through a tracking coil 3. Thus, for exanple,
the tracking coil noves the optical pick-up radially to change the tracking
position of the pick-up in accordance with the tracking control signal
received fromthe tracking servo circuit. The tracking control signal also
controls adjustnment of the optical pick-up's radial position relative to
the center of the disc; however, the radlal position is controlled through
a sled servo circuit 8 and a sled notor 7 rather than through the tracking
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the focus offset value is set to “0" and the jitter value corresponding to the "0" offset
(point A) is stored. The focus offset value is then varied about “0" in both the positive
and negative directions in order to determine the point of minimum jitter (point B).
Once the offset corresponding to minimum jitter is determined, the offset
is increased (positive direction) from the value corresponding to minimum jitter to a
"positive displacement offset value”, at which the jitter has increased to a predetermined
level above the minimum jitter (point C), and the positive displacement offset value is
saved, Next, the -offset is decreased (negative direction) from the value corresponding to
minimum jitter to a "negative displacement offset value", at which the jitter has once
again increased to a predetermined level above the minimum jitter (point D), and the
negative displacement offset value is sa.ved.
Finally, the positive displacement offset value and negative displacement
offset value are averaged to determine the focus offset adjustment value (point E, or
"Bias Point"), which will be used during reproduction. |
Computing the focus offset adjustment value in this manner, rather than by
simply setting the offset to the value at which the jitter appears minimum (point B),

provides for a system that is more error tolerant. For example, interference in the form



10 A radi al skew offset setting/automatic adjustnent unit 26 is provided
-for calculating radial skew offset adjustnent val ues based on the jitter

| evel received fromthe jitter neasuring unit, and for storing the
cal cul ated radi al skew of fset adjustnent values, the cal culation and
storage of the radial skew offset adjustnent values being perforned during
initialization. During reproduction, the radial skew offset unit passes the
val ues to an adder 34. A skew sensor 16 is provided for the purpose of
measuring the skew of the optical disc andgenerating a radial skew error
signal that is indicative of the neasured skew. The skew sensor includes a
light-emtting portion which emts a |light beamtoward the optical disc,
and a light
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that is within acceptable tolerance.

Referring back to Figs. 2A and 2B, at step S49, the equalizing coefficient
setting/automatic adjustment unit computes an equaliz;r coefficient by varying the
coefficient within a predetermined range and observing the jitter that results in the
reproduced RI‘? signal. The coefficient that results in the lowest jitter level is the
coefficient that will be used in reproduction of layer 0, and it is stored in the adjustment
value storing unit as "EQ_COEF0".

At step SSO, the focus gain setting/automatic adjustment unit calculates the
focus gain adjustment value for layer 0 based on the focus error signal received from the
optical pick-up, and stores the calculated focus gain adjustment value in the adjustment
value storage unit as "FCS_GAINO".

At step S51, the tracking gam setting/automatic adjusfment unit calculates
the tracking gain adjustment value for layer 0 based on the tracking error signal received
from the optical pick-up, and stores the tracking gain adjustment value in the adjustment
value storage unit as "TRK_GAINO".

At step S52, the content of a predetermined disc address is read, and from

the content at the disc address a determination is made as to whether or not the optical

pick-up was focused on layer 0 during execution of steps 545-851. If it is determined that



received fromthe radial skew sensor and outputs the sumto a radial skew
servo circuit 10. The radial skew servo circuit 10 is turned on and off by
a radial skew servo control signal fromthe control unit 11. Wen turned
on, the radial skew servo circuit generates a radial skew nbtor contro
signal in response to the sumreceived from adder 34. The radial skew notor
control signal controls adjustnent of the optical pick-up's skew position
through a radi al skew nmotor 9. Thus, for exanple, the radial skew notor

11 noves an objective | ens of the optical pick-up to change the skew
position of the pick-up in accordance withig he radial skew notor control
signal received fromthe radial skew servo circuit. Having described a

mul til ayer thic di sc ucti o st em sui.t ab ing the

i ol gt | O PRRBRCHR PG SO VA Taine S Erbbf 8k foncs eiBontrbn s of
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is directed to couple the initial drive circuit to the spindle motor, the focus position of
the optical pick-up is set to layer 0, and steps S45-S51 are repeated. On the other hand,
if it is determined at step S52 that the pick-up was focused on layer 0 during the original
execution of steps S45-S51, the process proceeds to step S54.
At step S54, the tracking servo circuit and sled servo circuit are turned off,
switch 31 is directed to couple the initial drive circuit to the spindle motor, and the focus
position of the optical pick-up is set to layer 1.
At step S55, a tracking offset adjustment value is determined in the same
manner in which it was determined in step S45, however the value determined in step
S55 is stored.as the tracking offset adjustment value for layer 1 (i.e. "TRK_OFF1").
At step S56, the control unit turns on the tracking servo circuit and the
sled servo circuit, and causes switch 31 to couple the CLV circuit to the spindle motor. ’
At step S57, a focus offset adjustment value is determined in the same
manner m which it was determined in step S48, however the value determined in step
857 is stored as the focus offset adjustment value for layer 1 (i.e. "FCS_OFF1").
At step S58, an equalizer coefficient is determined in the same manner in

which it was determined in step S49, however the coefficient determined in step S58 is

stored as the coefficient for layer 1 (i.e."EQ_COEF1").



descri bed reproduction system The first enbodinent of the initialization
procedure is depicted by the flowhart of Figs. 2A and 2B. As can be seen
fromthe figures, the first step (S41) in the first procedure is to perform
i ndividual initialization of certain units, nanely units 21-26. Next, at
step S42, the control unit causes switch 31 to couple the initial drive
circuit to the spindle notor such that the non-CLV control signal is
supplied to the notor. At step S43, the control unit turns on the radial
skew servo circuit, and at step S44, the 32ntrol unit turns on the focus
servo circuit. At step $45, adjustnent of The tracking offset is carried
out. To adjust the tracking offset, the tracking servo circuit varies the

tracking position of Ahﬁe;psﬂ,qaéfo@hsc%% HGustinbitiAlue iPEQERLiBEdTINGd siange of
positions in order to determ ne the conponent of the tracking error

si gnal .  Uponpmgigee (W idh §QPasQetdrifinddGn SRPIRSO&IHvevd: e (413S tdiBGnifdd fGke
setting/automati c adjustnent unit sets the tracking offset to a vaIJ@ t hat
exactly 1859 is stored as the focus gain adjustment value for layer 1 (i.e. "FCS_GAIN1").
At step S60, the tracking gain adjustment value is determined in the same
manner in which it was determined in step S51, however the value determined in step
S60 is stored as the tracking gain adjustment value for layer 1 (i.e. "TRK GAIN1").
At step S61, the content of a predetermined disc address is read, and from
the content at the disc address a determination is made as to whether or not the optical
pick-up was focused on layer 1 during execution of steps S54-S60. If it is determined the
pick-up was not focused on layer 1 during execution of steps S54-S60, steps S54-60 are
repeated. Such a situation may occur, for éxample, when the original focus jump at step
54 (following step S52) fails, rendering original execution of steps S54-S60 ineffective.
On the other hand, if it is determined at step S61 that the pick-up was
focused on layer 1 during the original. execution of steps §54-S60, the initialization
parameters necessary for reproduction of both layers have been determined and the
initialization procedure is complete. -
| As can be seen from the above-description, the first embodiment of the
initialization procedure requires that the optical pick-up focus on the layers in a fixed
sequence (e.g. layer 0 followed by layer 1, as described); and in the event that the
sequence is not followed, requires the repeat execution of certain steps (e.g. the repeat

of steps S45-S51, as described). The second embodiment of the initialization procedure,



cancel s the DC conponent and stores the determined track offset as the
tracking offset adjustnent value for layer O (i.e. stores the offset as the
variable "TRK OFFO'). Figs. 4A and 4B are graphs which are hel pful in
illustrating how determi nation of the tracking offset adjustnment value is
carried out. Fig. 4A shows an exanple of a tracking error signal voltage
that is generated when the tracking servo circuit varies the tracking
position of the optical pickup within a predeterm ned range. As can be
seen, the DC conponent of the depicted tragking error signal is V3 (V1-V2).
Fig. 4B shows the tracking error signal voltage that results under simlar
conditions, but subject to a tracking offset adjustnent value that cancels

the DC cOMPORRR! e BRLE bhioHI aBB: bt ouledfar REpRAS Rbys Bh 1B AllerSPa shP

control unit turns on the tracking Servo circuit rvo

circuit, andsegg%ﬁgfmta\#éé@%{j%é?&g‘kog%y@#? Iy ge\gu&jnr&git ;{0 the spindle

notor. At ste . set setting/autonatic adj ustment
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At step S12, the content of a predetermined disc address is read, and from
the content at the disc address a determination is made as to whether or not the optical_
pick-up was focused on layer 0 during execution of ste:ps S1-811. If it is determined that
the pick-up was not focused on layer 0 during execution of steps S1-11, branch "1" of the
procedure is followed. If it is determined that the pick-up was focused on layer 0 during
execution of steps S1-11, branch "2" of the procedure is followed.

In steps S1-S11 the presumption is made that the optical pick-up is focused
onlayer 0, and therefore the initialization parameters determined during steps S1-S11
are assigned to layer 0. Thus, when step S12 indicates that layer 0 was indeed the focus
layer during execution of steps S1-S11, the subsequent steps (branch "1") simply
determine the initialization parameters for layer 1. Accordingly, steps S13-S20 of branch
"1" are identical to steps S54-S61 of the first embodiment, respectively.

However, when step S12 indicates that the optical i)ick-up was not focused
on layer 0 during execution of steps S1-S11, the subsequent steps (branch "2") involve

assigning the parameters determined in step S1-S11 to layer 1, and then determining the

parameters for layer 0. Accordingly, at step S23 the parameters determined in steps S1-



At step S48, the focus offset setting/automatic adjustnent unit determ nes
‘a focus offset adjustnent value for |ayer O based on the jitter |evel
received fromthe jitter measuring unit. More specifically, the focus

of fset unit varies the focus position of the optical pick-up within a
predeterm ned range of focus positions and sets the focus 13 of fset

adj ust nent val ue according to the focus position where the jitter level is
m nim zed. The determ ned focus offset adjustnment value is stored in the
adj ust rent val ue storage unit as the variable "FCS OFF0". Fig. 5 shows how
the focus offset adjustnment value is detergined. Initially, the focus
offset value is set to "0" and the jitter value corresponding to the "0"

of fset (poigit1 A4 aisnéd & Ber The. RGO TRK BRFYFIS OFFONEYACDRE0abOUt " 0"
in both the positive and negative directions™in order to det&rmne the

pot nt of M TREUGAING 124k HEOGNINGlare bifgRed RCTRKIOFE1L GRS BRRINEHGORRLM NI UM
jitter is determ ned, the offset is increased {positive directron romthe
val ue corr esRRNGAINL, BB BAINL felfctidely) And steps $24-S31 are executed - steps
524-S31 being identical to steps S13-S20, respectively, with the exception that steps S24-
$31 are directed to determining the initialization parameters for layer 0.
Thus, in the second embodiment initialization values are merely assigned
to the layer that was in focus at the time the values were determined and there are no

"wasted" value determinations. Thereby, allowing for a more efficient procedure relative

to that of the first embodiment.

While the present invention: has been particularly shown and described in
. conjunction with preferred embodiments thereof, it will be readily appreciated by those
of ordinary skill in the art that various changes may be xr_lade without departing from the
spirit and scope of the invention. Therefore, it is intended that the appended claims be
interpreted as including the embodiments described he‘rein as well as all equivalents

thereto.



"positive displacenent offset value"”, at which the jitter has increased to
‘a predeterm ned | evel above the mnimumjitter (point C, and the positive
di spl acenent offset value is saved. Next, the offset is decreased (negative
direction) fromthe value corresponding to mninumjitter to a "negative

di spl acenent offset value", at which the jitter has once again increased to
a predetermned | evel above the mninumjitter (point D), and the negative
di spl acenent offset value is saved. Finall t he positive displ acenent

of fset val ue and negative displacenent offset value are averaged to
determ ne the focus of fset adjustnment value (point E, or "Bias Point"),
which will be used during reproduction. Conputing the focus offset

adj ustment @gAipgsin this manner, rather than by sinply setting the offset
to the value at which the jitter appears m ninmum (point B), provides for a
syst em t hatywhgt §REEn&d s0r tolerant. For exanple, interference in the form
14 of dust particles on the disc nmay prevent determ nation of the jitter

m ni mum poipt to A method of initializing an optical disc player for reproducing data from a
side of a multilayer optical disc, comprising the steps of:
determining at least one initialization value for a first layer of data on said
side; |
storing said at least one initializati;)n value for use in reproducing at Ieast.a
portion of said first layer of data; and
repeating said steps of determining and storing for the remaining layers on

said side of said disc.

2. - The method according to claim 1, wherein the steps of determining and

storing are performed on each layer according to a predetermined sequence of layers.

3. " The method according to claim 1, wherein said at least one initialization

value is a_tracking offset adjustment value.

4. - The method according to claim 3, wherein said tracking offset adjustment
value is set to a value that causes-a DC component of a tracking error signal to be

canceled.
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wi thin an acceptabl e tol erance; whereas the above-descri bed averaging
‘technique will mtigate the effect of such interference and thereby allow
determ nation of a bias point that is within acceptabl e tol erance.
Referring back to Figs. 2A and 2B, at step S49, the equalizing coefficient
setting/automati c adjustnent unit conputes an equalizer coefficient by
varying the coefficient within a predeterm ned range and observing the
jitter that results in the reproduced RF signal. The coefficient that
results in the lowest jitter level is the.,coefficient that will be used in
reproduction of layer 0, and it is stored’in the adjustnent value storing
unit as "EQ COEFQ". At step S50, the focus gain setting/autonmatic

adj ustment gnit cal cﬁ@aﬁ&oam%c&@ag%o Bi3in 1 Addaih TR tat YAsUshe ifftialiANBh O
based on the focus error signal elved fromthe optical pick-up, and

stores the %&glaq;&g&%&iﬂsadg%{rgm@%ggt nment value in the adjustnent val ue
storage unit as "FCS step S51, the tracking gain

setting/automatic adjustnment unit cal cul ates the tracking gain adjustnent
value for layer O based on the tracking error signal received fromthe

optical pick-up, andrgf H{eﬁﬁ)dtﬂ@orh{ngﬁﬁic%g\? gb%&raqismtm%t 4 MRialithriche

adj ustment val ue storage unit as
value is a focus offset adjustment value.

7. The method according to claim 6, wherein said focus offset adjustment

value is set according to a minimum jitter level.

8. The method according to claim 1, wherein said at least one initialization

value is a focus gain adjustment value.

9. - The method according to claim 1, wherein said at least one initialization

value is an equalizer coefficient.

‘R O AR T



At step S52, the content of a predeterm ned disc address is read, and from
the content at the disc address a determ nation is nmade as to whether or
not the optical pick-up was focused on | ayer 0 during execution of steps
S$45-Sh1. If it is determ ned that 15 the pick-up was not focused on

| ayer O during execution of steps S45-S51; step S53 is executed, that is,
the tracking servo circuit and sled servo circuit are turned off, switch 31
is directed to couple the initial drive circuit to the spindle notor, the
focus position of the optical pick-up is set to |layer 0, and steps S45-S51
are repeated. On the other hand, if it i s %et ermined at step S52 that the
pi ck-up was focused on layer O during the original execution of steps

S45- S51, thaoprocess AW HpaARSs fof ikidRingafd ophkal Wise Pl riarh@r%gra&i@iﬂgg servo

circuit and_ s! e_d servo ci rg:ui t are tur ned _off, switch 31 is directed to
coupl e the idafalfrch aGlde\d? aChhil€ithybr dtichiNfiscS Binishstgmot or, and the focus

position of the optical pick-up is set to layer 1. At step S55, a tracking
of fset adjustnent valwRni fordRtmiinest 1tdit bhCinfBiNBation value for a first layer of
data on said side;
means for storing said at least one initialization value for use in
reproducing at least a portion of said first layer of data; and

means for repeating said stcﬁs of determining and storing for the remaining

layers on said side of said disc.

1L The apparatus according to claim 10, wherein said means for determining
and said means for storing operate on said layers according to a predetermined sequence

of layers,

12. The apparatus according to claim 10, wherein said at least one

initialization value is a tracking offset adjustment value.

13. The apparatus according to claim 12, wherein said tracking offset

adjustment value is set to a value that causes a DC component of a tracking error signal

to be canceled.
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manner in which it was determned in step S45, however the val ue determ ned
‘in step S55 is stored as the tracking offset adjustnent value for layer 1
(i.e. "TRK OFF1"). At step S56, the control unit turns on the tracking
servo circuit and the sled servo circuit, and causes switch 31 to couple
the CLV circuit to the spindle notor. At step S57, a focus offset

adj ustnment value is determned in the sane nmanner in which it was

determ ned in step S48, however the valuezﬂpternined in step S57 is stored
as the focus offset adjustnent value for layer 1 (i.e. "FCS OFF1"). At step
S58, an equalizer coefficient is determined in the sane manner in which it
was determined in step S49, however the coefficient determned in step S58

is stored as4the coefrhé apitheut QEcokdlo daifd 108 whers@ARF4r (bast one 16 At step
S59, the focus gain adjustnment value is determned in the sane manner in

whi ch it wagiglebalon AR it A tBlcRie 33 adiRUEMRRalbdle val ue determned in step
S59 is stored as the focus gain adjustnent value for layer 1 (i.e.

"FCSGAI N1") .

15. The apparatus according to claim 10, wherein said at least one

initialization value is a focus offset adjustment value.

16. The apparatus according to claim 15, wherein said focus offset adjustment

value is set according to a minimum jitter level.

17. The apparatus according to claim 10, wherein said at least one

initialization value is a focus gain adjustment value.

18. The apparatus according to-claim 10, wherein said at least one

initialization value is an equalizer coefficient.
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At step S60, the tracking gain adjustnent value is determned in the sane
manner in which it was determned in step S51, however the val ue determ ned
in step S60 is stored as the tracking gain adjustnent value for layer 1
(i.e. "TRK GAIN1"). At step S61, the content of a predeterm ned disc *
address is read, and fromthe content at the disc address a determ nation
is made as to whether or not the optical pick-up was focused on | ayer 1
during execution of steps S54-S60. If it is determ ned the pick-up was not
focused on layer 1 during execution of stegi S54- S60, steps Sh4-60 are
repeated. Such a situation may occur, for anpl e, when the original focus
junp at step 54 (follow ng step S52) fails, rendering original execution of
st eps S54- S6W.i nef f ecAnapparas fercinittalizing pmaptical flis¢ playes paier ¢o reiprasiiciag st ep
S61 that the pick-up was focused on layer 1 during the original execution
of steps S54d®aom hede of & imailiilayeriopticy disenemgprisingiecessary for reproduction
of both | ayers have been determ ned and the initialization procedure is
conpl ete. As can be sadmast voeititidization elutesttingntoitdior dethanihing st leestiomei nent
of the initialization procedure requires that the optical pick-up focus on
the | ayers i initalifaticadrabedoea fiest (gyegof daty en sdidfslelapdati 1dayt dneyimitializatiors
described); and in the event that the sequence is not followed, requires

t he repeat exauaforaneanddayer af datatomzsid(sideg and he r epeat

an adjustment value storing unit for storing said initialization values for use .
in reproducing at least a portion of said first layer of data and at least a portion of said

second layer of data.

20. The apparatus according to claim 19, wherein said at least one
initialization value setting unit and.said adjustment value storing unit operate on said

layers in a predetermined order.

———
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of steps S45-S51, as described). The second enbodi nent of the
initialization procedure, 17 to be described bel ow, does not require
that the pick-up focus on the layers in a fixed sequence, and therefore
does not require repeat execution of steps. The second enbodi nment of the
initialization procedure is depicted by the flowhart of Figs. 3A, 3B and
3C. Steps S1-S11 of the second enbodi nent are performed in the sane manner
as steps S41-S51 of the first enmbodi nent, respectively. At step S12, the
content of a predeterm ned di sc address ig read, and fromthe content at
the disc address a determination is made 45 to whether or not the opti cal
pi ck-up was focused on |layer O during execution of steps Si-Sl1. If it is
determ ned that ,4 ick-up was not focused on |layer O during execution of
steps S1-11, br zﬁ{fndg‘ﬁ“ﬂi% RFBW’F‘B@E@&&L@WINGV@W@A&, pisd $v. m ned
that the pick-up was focused on |ayer O during execution of steps -11,
branch "2" of the procedure i £BSJRAGEQF THE DISEROSHRESIL t he presunption is
made that the opticaIApick-up is focused

system for initializing an optical disc player when reproduction of data

from a side of a multilayer disc is desired. The initialization procedure involves
determini e
ermining one or more initialization values for a first layer of data on the side storing
y

the initialization values determined for the first layer, and repeating the determining and

storing steps for the other layers on the side.

Figure 5



on layer 0, and therefore the initialization paraneters determ ned during
steps S1-Sl11 are assigned to layer 0. Thus, when step S12 indicates that

| ayer 0 was indeed the focus | ayer during execution of steps Sl1-S11, the
subsequent steps (branch "1") sinply determne the initialization
paranmeters for layer 1. Accordingly, steps S13-S20 of branch "1" are

I dentical to steps S54-S61 of the first enbodi nent, respectively. However,
when step S12 indicates that the optical pick-up was not focused on |ayer 0O
during execution of steps S1-Sl11, the subsequent steps (branch "2") involve
assigning the paraneters determined id/dtep S1-S11 to layer 1, and then
determ ning the parameters for |ayer 0. Accordingly, at step S23 the

araneters determned in steps_Sl- 18 S11 arpe assigned to layer | (i.e
p
the val ues of TRKOFFQ, FCSOF*F@-(;?ED;- 0, A FCSGARNG- il e
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S31 are directed to determining the initialization paraneters for |ayer O.
Thus, in the second enbodinent initialization values are nerely assigned to
the layer that was in focus at the tine the values were determ ned and
there are no "wasted" value determ nations. Thereby, allowing for a nore
efficient procedure relative to that of the first enbodinent. Wile the
present invention has been particularly shown and described in conjunction
with preferred enbodi ments thereof it will be readily appreciated by those
of ordinary skill in the art that various changes may be made w t hout
departing fromthe spirit and scope of the invention. Therefore, it is

i ntended that the appended clainms be intgrpreted as including the

enbodi ments described herein as well as all equival ents thereto. 19
CLAI M5 What is clainmed is:

F/G. M C .St:rt )

Unit  TaiHalizatior [~ S41
v
Spindle initial driving "~ 542

Y

Radial’skew servo on “~—- 543

Y

Focus servo on ~—844

T

Automatic adjustment of tracking offset
_store the result of adjustment in —~ 545
TRK_OFFO

T -

Tracking servo on Sled servo on
CLV servo on

Automatic ad justment of radial skew
offset

¥ .
Automatic adjustment of focus offset _
store the result of adjustment in ~— 548

FCS_OFFO
¥

Automatic adjustment of equalizer
" coefficient store ~— S49
the result of adjustment in EQ_COEF¢

2

Automatié adjustment of focus gain store
the result of adjustment in FCS_GAINO

¥
Automatic adjustment of tracking gain |~ 851 $53
store the result of adjustment in

TRK_GAINO ' ¥ %

Focus jump to
lLayer no. 0 reproduced?

[ayer No,©
a—r ack mJ Serve off
YES
L852

.L

~_ S47

“ﬁxsso

amhul drw(,cu Yo Sﬁh&‘é
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1. A method of initializing an optical disc player for reproducing
data froma side of a nmultilayer optical disc, conprising the steps of:
determning at least one initialization value for a first layer of data on
said side; storing said at |east one initialization value for use in
reproduci ng at least a portion of said first |layer of data; and repeating
said steps of determning and storing for the remaining |ayers on said side

of said disc. 2. The net hod according to claim1, wherein the
steps of determining and storing are perforned on each | ayer according to a
predet er mi ned sequence of |ayers. 3. The net hod according to claim
1, wherein said at least one initialization value is a tracking offset

adj ust nent val ue. 4. The met hod, chording to claim3, wherein said
tracking offset adjustnent value is set {0 a value that causes a DC

conponent of a tracking error signal to be cancel ed.

FIG.28 G

Focus jump to layer no.1 'spindle motor
initial driving sled servo off tracking ~_ S54
servo off
T )
Automatic adjustment of tracking offset
store the result.of adjustment in TRK_OFFi

¥

~ Tracking servo on Sled servo on -~ 556
CLV serv on

Y

Automatic adjustmen{ of focus offset store
the result of adjustment in FCS_OFF1

Y
Automatic adjustment of equalizer
coefficient store —~_ S58
the result of adjustment in EQ_COEF1
. 2

Automatic adjustment of foous gain store
the result of adjustment in FCS_GAIN1

2

Automatic ad justment of tracking gain store S60
the result of adjustment in TRK_GAINT [

- "
<<: Layer No.1 reproduced ? 4//, 5
YES

Y

( Return )




20 5. The nethod according to claim1, wherein said at |east one
initialization value is a tracking gain adjustnent val ue. 6. The
nmet hod according to claim1l, wherein said at |least one initialization val ue
is a focus of fset adjustnment value. 7. The met hod according to
claim6, wherein said focus offset adjustnent value is set according to a
mnimmjitter |evel. 8. The met hod according to claim1, wherein
said at |least one initialization value is a focus gain adjustnent value. 9.
The nethod according to claim1l, wherein said at |east one initialization

value is an equalizer coefficient. 21 10. An apparatus for
initializing an optical disc player prior to reproducing
' 4/7

Fig. s Co )

Uni4 :Du:l»l't\h'z-a-lfl'aq ) ~— S1

¥
Spindle initial driving ~— 82

¥

Radial skew serveo on —~— $3
Y.

Focus servo on I~~~ S$4
Y

Automatic adjustment of tracking offset
store the result of adjustment in I~ $5
TRK_OFFO

v

~ Tracking servo on Sled servo on

S6
cLy  Secyo on ’\/
Y
Automatic adjustment of radial skew |
~_ 7
offset
¥

Automatic adjustment:of focus offset
store the result of adjustment in —~ S8
FCS_OFFO
. Y
Automatic adjustment of equalizer
coefficient store -~ S9
the result of adjustment in EQ_CoEr@

y

Automatic adjustment of focus gain store
the result of adjustment in FGS_GAINO

Y

Automatic adjustment of tracking gain )
store the result of adjustment in ~-S11
TRK_GAINO

ayer no.0 reproduced?

NO

~—S510

YES




data froma side of a nultilayer optical disc, conprising: neans for
determning at least one initialization value for a first layer of data on
said side; nmeans for storing said at |least one initialization value for use
in reproducing at least a portion of said first |layer of data; and neans
for repeating said steps of determning and storing for the remaining

| ayers on said side of said disc. 11. The apparatus according to
claim 10, wherein said neans for determ ning and said neans for storing
operate on said |ayers according to a predeterm ned sequence of |ayers. 12.
The apparatus according to claim210, wherein said at |east one
initialization value is a tracking offset adjustnent value. 13. The
apparatus according to claim 12, wher ei A/aj d tracki ng of fset adjust nment
value is set to a value that causes a DC conponent of a tracking error
signal to be cancel ed.
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22 14. The apparatus according to claim210, wherein said at |east
one initialization value is a tracking gain adjustnent value. 15.

The apparatus according to claim 10, wherein said at |east one
initialization value is a focus offset adjustnent val ue. 16. The
apparatus according to claim 15, wherein said focus offset adjustnent val ue
Is set according to a mninumjitter |evel. 17. The appar at us
according to claim 10, wherein said at |least one initialization value is a
focus gai n adjustnent val ue. 18. The apparatus according to claim
10, wherein said at |least one initialization value is an equalizer
coefficient. 23 19. An apparatus for initializing an optica

di sc player prior to reproducing 6/7
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data froma side of a nmultilayer optical disc, conprising: at |east one
initialization value setting unit for determ ning at |east one
initialization value for a first layer of data on said side and at | east
one initialization value for a second |ayer of data on said side; and an
adj ustment value storing unit for storing said initialization values for
use in reproducing at |east a portion of said first |ayer of data and at

| east a portion of said second | ayer of data. 20. The appar at us
according to claim19, wherein said at |least one initialization val ue
setting unit and said adjustnent value storing unit operate on said |ayers
in a predeterm ned order
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