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DESCRIPTION

Method and Apparatus for Adjusting Optical Pickup

Technical Field

The present invention relates to an optical disc for adjustment usable for
adjusting an optical pickup capable of recording and/or repfoducing plural sorts of the
optical discs, an adjustment apparatus for an optical pickup, and to a method for

adjusting an optical pickup..

Background Art

Among various optical pickups of different sorts, there is éuch a one which 1s
capable of recording and/or reproducing two sorts of the olptical discs of different
physical formats, such as a Compact Disc (CD) and a Digital Versatile Disc (DVD).
An optical pickup capable of recording and/or reproducing these two sorts of the
optical discs is provided with a light source for radiating a light beam for CD, having
a wavelengtﬁ of 780 nm, and a light beam for DVD, having a Wavelength of 635 to 650
nm, a double focal point type objective lens for condensing the light beam radiated
from the light source, a photodetector for detecting the return light beam reflected
back from the signal recording surface of the CD or the DVD, and an objective lens
driving unit for dﬁving the _object_ive lens into displacement i the focussing and

tracking directions.
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justing an optical pickup capable recordi ng/ reprooduci ng different

types objective lens, a holder supporting member for supporting the lens holder by a resilient
supporting member for displacement in the focussing and tracking directions, a
focussing driving unit for actuating the lens holder holding Athe objective lens in the
focussing direction, and a tracking driving unit for actuating the lens holder holding
the objective lens in the tracking direction.

The focussing driving unit is pfovided with a focussing coil and a focussing
magnet, and aétuates the lens holder, held by the resilient supporting member, into
displacement along the focussing direction, which is the direction of the optical axis
ofthe objective lens, under the action of the current flowing through the focussing coﬂ
and the magnetic field generated by the focussing magnet. The tracking driving unit
1is made up by a tracking coil énd a tracking magnet, and actuates the lens holder,
carried by the resilient suppoﬂiﬂg. member, into displacement along the direction
perpendicular to the optical axis of the objective lens, under the action of the current

| flowing through the tracking coil and the magnetic field generated by the tracking
‘magnet. | |

With the above-described optical pickup, the objective lens is actuated by the
focussing driving unit into displacement for focussing the light beam radiated from the
light source on the signal recording surface of the optical disc. The objective lens is

actuated by the focussing driving unit into displacement for focussing the light beam

radiated from the light source on the signal recording surface of the optical disc. By




of optical discs. An optical disc (1) for adjustment has a first signal ,
~recording layer (5) having a physical format conmmon to 1aJabirprds a second
signal recording layer (7) having a physical fornmat cormon to a DVD. On
‘the first and the second signal recording |ayer, EFM nodul ated data is
recorded coaxially. Recording areas (8, 9) of the signal recording |ayers
are arranged so as not to be overl apped. Ainp.] 17 January 2006 W
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: The optical pickup is further mounted on a base unit adapted to be mounted to
the recording and/or reproducing apparatus. This base unit includes a base mounted
to a casing of a recording and/or reproducing apparatus. The base, in turn, includes a
slide member, on which the optical pickup is mountéd, a feed unit for advancing the
slide member, on which the optical pickup is mounted, along the radius of the optical
disc, and a disc rotating actuating unit for rotationally driving the optical disc.

Meanwhile, the optical pickup, assembied in the assembling step, is adjusted as
to the relative positioﬁs between the objective lens and the light source and as to tiit
of the optical axis of the objective lens. This adjustment is carried out after mounting
the optical pickup, such as after mounting the optical pickup to the base unit. In this
case, the relative positions between the objective lens and the light source and the tilt
of the optical axis of the objective lens can be adjusted without dependency on the
mounting pfeci'sion of the optical pickup to the base unit, in contradistinction from the
case of carrying out the adjustment before mounting the optical pickup to the bzise
unit. | |

This adjustment is carried out for each of the CD .and the DVD. Specifically,

the optical disc for CD adjustment is loaded on the disc rotating actuating unit and run

in rotation for adjusting the relative positions between the objective lens and the light




Technical Field The present invention relates to an optical, disc for

adj ustment usable for adjusting an optical pickup capablieJaefary28€0r di ng
and/ or reproducing plural sorts of the optical discs, an adjustnent
~apparatus for an optical pickup, and to a nmethod for adjusting an optical
pi ckup.. Background Art Anong various optical pickups of different sorts,
there is such a one which is capable of recording and/ or reproducing two
sorts of the optical discs of different physical formats, such as a
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~for driving the objective Iens into. displacenent in the focussing and

traclqbﬁg;acllm@c{qum]) adjudigiary 2006 2 The objective lens driving unit is
provided with a | ens holder for holding the objective I ens, a hol der
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~the | ens hol der hol di ng
the CD, while the optlcal disc for DVD adjustment has 8-16 modulated data spirally

~ recorded thereon in accordance with the same physical format as that for the DVD,
that is with a physical format for recording to a higher density than with the physical
format for the CD.

In making adjustments of the optical pickup used for recording and/or
reproduction of two optical discs, that is CD and DVD, itis necessary to get the optical
pickup for CD adjustment mounted on the disc rotating actuating unit, when adjusting
the optical characteristics for reproducing the CD, while it is necessary to get the
optical pickljp for DVD adjustment mounted on the disc rotating actuating unit, when
adjusting the optical characteristics for reproducing the DVD. In making these
adjustments, the_ operations of exchanging the optical diéc for adjustment is
necessitated, with the consequence that it irs difficult to attempt to improve the
-efficiency of the optical pickup adjustment operation further.

Moreover, these adjustments are carried out as the light source or the optical -




‘the objective lens in the tracking direction. The focussing driving unit is,
provided with a focussing coil and a focussing magnet, ahtlaaetwi8étes t he

| ens- hol der, held by the resilient supporting nenber, into displacenent

al ong the focussing direction, which is the direction of the optical axis

of the objective |lens, under the action of the current flow ng through the
focussing coil and the magnetic fiebd generated by the focussing nagnet.
The tracking driving unit is nade up by a tracking coil and a tracking
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menber; i nto dispfacenent along“the direction perpend ar to the opti cal

axis of .the.objective |eps, under t.he action of- the current .flow
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magnet. Wth the above-described optical  pickup, the objective lens is
act uathedding theebjecsiva densay the heldey supperting weaibep E}H@:bﬁ]ﬂ]ﬁp high a¢@uas%i ng t he
light beamradiated fromthe |ight source on the signal recording surface

of t heAwahisitiat, tHe side emlis) lﬁﬂaéw@;ﬂpm'nfg fendtsdriaatele hyh fmréostedrildg
driving unit into displacenent for focussing the Iight beam radiated from
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di spl acenegnt in the rackjng direction,.the |jght .beamis scanned, to read
out 1 heanniseatss So. e T liechiicaf Dlsiprin' dDentitth it R8VenEsd SRS b ca
pickup is further mounted on a base unit adapted to Ue nounted to _the
r ecor dingy amddyuder rimsrafdbe pptical ghso foradjusrmest, shffeculiies aterrriconatered xase
nounted to a casing of a recording and/or reproduci ng apparatus- The base,
in t uimakih® ehe feSveadjabingntgenber, on which the optical pickup is mounted,

a feed unit for advancing the

In any of the above-described optical discs for adjustment, data are recorded

spirally. Thus, if, as the opticél disc for adjustlﬁent 1s kept in rotation, data is to be
read out from the recording track of the optical disc for adjustiment, the objective lens
is moved gradually towards the outer rim of the disc simultaneously with rotation of
the optical disc for adjustment. Thus, during adjustment, the objective lens of the |
optical pickup is moved towards the outer rim of the optical disc for adjustment, with
the objective lens being moved from the zero viewing field swing state to the viewing
field swing state, with the cdnsequence that the optical axis of the objective lens is

' offset relative to the optical design center, such as. the center of the light source,
referred to below as the optical center. With this adjustment mlethod, offsetting of the

- optical axis of the objective lens from the optical center leads to deteriorated optical

_characteristics and to deteriorated jitter of detected replay signals. Thus, in case

changes in the reproduction signals are measured by tilting the optical axis of the



slide ineinber, on which the optical pickup is nounted, along the radius of
the optical disc, and a disc rotating actuating unit fori7devayi®aal |y
driving the optical disc. Meanwhile, the optical pickup, assenbled in the
assenbling step, is adjusted as to the relative positions between the
objective lens and the |ight source and as to tilt of the optical axis of
the objective lens. This adjustnent 6s carried out after nounting the
~optical pickup, such as after nmounting the optical pickup to the base unit-

I n t hobjectias ¢end emicahae changesint ilenepeedwedtijids abhépist viee titnsf ted t he
light source and the tilt of the optical axis of the qgbjective |l ens can be

adj us s t EPHH i rLecl:gi : ical

pi cku6 Oﬁﬂaﬁ@?ﬁ%g@?ﬁ%‘%ﬁ@ﬁer&ﬂ(}t& ragps I nctlﬁzglrlltl?fc rsg%a,fa’%glé)tgé%%%é céaltréryi ng
out the adjustnent hef oreh unting the optical pickup to the base um. This
adj ustfmitsredanmaldng sieh pRSEREMSof the CD and the DVD, Specifically,
‘the optical disc for CD adjustnent is |oaded on the disc rotating actuating
unit and rker overcontimg itis déficiency,thereniy kolosvir sichta methwekint whred, M&lﬁ'ﬂeen t he
objective lens and the light 17 January 2006 4 source for optim zing the
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nount ed the disc rottating actuating unit and is run in rotation for

adj usf |.F r i -DOSI i -t j-ect | | e |ight
cour Py o e B RS AAE B R R F VARKBE S o RTERRE D T
of the objectiye lens i.s adjusted, using the tical disc for DV
adj ustg¥sinent of thesplhiactee gt by aditancs éoars{sw&ﬁﬁﬁ r%@qgfswwaf&@ﬁe nt has
8-14 nodul ated data spirally recorded thereon, in accordance with the same
physiinakr finr ofitheasptidahtlist o get the phicabhkisefttheobjstiivalendilocated withi
adj ustnent has 8-16 nodul ated data spirally
‘a predetermined offset at all times relative to the optical center. This feed movement
is termed below a track jump.
In this method, since the optical axis of the objective lens and the optical center
arc moved at all times, it is difficult to detect real values during adjustment. Moreover,
in this method, the time until tracking servo is in operation is short, while it takes time
until stable real values are measured by a measurement unit, such as a jitter detector.
Consequently, the time within which the position of the optical axis of the objective
lens can be adjusted after track jump becomes very short, with the consequence that
considerable difficulties are again encountered in making the adjustments Moreover, -
. if, with the present method, the track jump interval is increased, the position offset of
the optical axis of the objective lens is increased further.

In addition, since the data read out from the optical disc for CD adjustment is

8-14 modulated data, while the data read out from the optical disc for DVD adjustment



recorded thereon in accordance with the sane physical format as that for
the DVD, that is with a physical format for recording to a higher density
than with the physical fonnat for the CD. In making adjustnents of the
optical pickup used for recording and/or reproduction of two optical
discs, that is CD and DVD, it is necessary to get the opti gakuupi obap for
CD adjustnment nounted on the disc rotating actuating unit, when adjusting
the optical characteristics for reproducing the CD, while it is necessary
to get the optical pickup for DVD adj ustnent nmounted on the disc rotating

‘actuating unit, when adjusting the optical characteristics for reproducing
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optical disc for adj ust nent s nece e consequen
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as the |ight rce or, the optical 17 January 2006 5 systemis held by the
| i ght §Hﬂ‘ﬂg€'€eﬁ Pﬁwcgﬂﬁlﬁgﬁﬁmt he adj ustment apparatus in such a state

that the slide nenber for advancing the optical pickup and the | ens hol der
for holding the objective lens or the hol der supporting nenber are held to

- high accuracy At this tinme, the slide nenber, hol der supporting nenber and
the |i ghsclesureef ileg lmveation separately, and are noved relative to one

another in only a rninor quantity for making the adjustnents, so that, if

the opti cal IrP'vféWQ)f'tﬂe hbévé‘sﬂkgfcﬁ‘éd/sﬂaﬁ:saﬁv%@%?ﬁcegﬁ&ﬁﬁlén@of H{H’ﬁ{] os@d outer

rims of the optical disc dj ust nent les are encountered in
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whereby it is possible to simplify and expedite adjustment of the optical pickup
capable of recording and/or reproducing optical discs of different sorts.

Embodiments of the present invention may provide an optical disc for
adjustment whereby it is possible to simplify the structure of the adjustment apparatus.

In accordance with a first aspect of the present invention, there is provided an
adjustment apparatus for an optical pickup comprising:

a disc rotating unit for mounting thereon and for rotationally driving an optical
disc for adjustment, said optical disc for adjustment being adapted for adjusting an
optical pickup, said optical disc for adjustment having at least two signal recording
layers, there being concentrically recorded in the respective signal recording layers

| data modulated in accordance with the same modulation system but with respective
different physical formats;
~ said optical pickup being configured for collecting a light beam, radiated from
a light source, with an objective lens, and for detecting the return light beam reflected

back from said optical disc for adjustment by a photodetector, said optical pickup

displacing said objective lens, by an objective lens driving unit, in a direction along the



spirally. Thus, if, as the o | ptical disc for adjustnent is kept '"in
rotation, data is to be read out froln the recording track of the optical
di-sc for adjustnment, the objective lens is noved gradually towards the
outer rimof the disc sinultaneously with rotation of the optical disc for
adj ustment - Thus, during adjustnent, the objective |lens of Hhg...PRb4 cal
pickup is noved towards the outer rimof the optical disc for adjustnent,
with the objective lens being noved fromthe zero viewing field sw ng
state to the viewwng field swing stg&e, with the consequence that the
optical axis of the objective lens is offset relative to the optical
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opti cal gxi s of the objective lens fromthe optical center leads. to
det er i 8P4t ed optical characteristics and to deteriorated jitter of detected
replay signals. Thus, in _case changes_in the reprqduction. signals are
measur ed by ediustmeng neqas &nadiugting thesrelgtivierpositiong oh saidl jighb smsiree anghihect i ve

| ens to measure changes in the reproduced signals to adjust the tilt of the
opt i cabbxtive tenstand thbpiiatfitheoptecad akis afithepbjectine paisnt , consi der abl e
difficulties are encountered in making such adjustnents. For overcom ng

_this defici efidyadjtihifricat iBedtRoMRnsnating saRl ﬂigﬂéb%afﬁh't& Bnevd¥eshid tdiendlpt i cal
axi s of the objective |l ens has become offset a preset anobunt relative to
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servo to perforned feed ens by a stance
correspandi to the off towards . the. inner.rimaf the.optical disc to
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offset at _all tinmes relative to the optical center. This feed novenent

the objective lens, said objective lens driving unit displacing said objective lens along

die optical axis thereof by said objective lens driving unit, said light beam being

illuminated on another signal recording layer of the optical disc for adjustment in order

to adjust the relative positions between said light source and the objective lens.

In accordance with a second aspect of the present invention, there is provided

an adjustment method for an optical pickup adjustment apparatus comprising;

a disc rotating unit for mounting thereon and for rotationally driving an optical

disc for adjustment, said optical disc for adjustment being adapted for adjusting an
optical pickup, said optical disc for adjustment having at least two signal recording
layers, there being concentrically recorded in the respective signal recording layers
data modulated in accordance with the same modulation system but with respective
different physicai formats; and

said optical pickup for collecting a light beam radiated from a light source with
an objective lens, detecting the return light beam reflected back from said optical disc
for adjustment by a photodetector, said optical pickup displacing said objective lens,

by an objective lens driving unit, in a direction along the optical axis thereof and in a



Is tertned below a trackjunp . In this nmethod, since the optical axis of
the objective lens and the optical center are noved at all tines, it is
difficult to detect real values during adjustnent. Moreover, in this

met hod, the tine until -tracking servo is in operation is short, while it
takes true wuntil stable real values are neasured by a neaswkﬁggnbmpnlt
such as a jitter detector. Consequently, the tinme wthin which the
position of the optical axis of the objective |ens can be adjusted after
track junp becones very short, with 9he consequence that considerable
difficulties are again encountered in making the adjustnents Mreover, if,

wth t(!ﬁ?@d@{ me@m%gmostag@eﬁﬁ&q& inp interval is the position offset of

the optic tive éns is increased further. In addition,
since the dat(g&bﬁm %It frqﬂgthe .0 tlcal disc for CD adjustnment is 8-14
modul at ed Y & (U85 out fromthe optical disc for DVD

adj ustnment 17 January 2006 7 is 8-16_npdul ated data, the adjustnent

appar at us n dtenaiigh ights heam e ane of saidsignal resosdingdayess of saidipptisalc udi ng
‘the two nodul ating circuits, thus conplicating the structure of the
r epr oddisc fonadyystiment, 1ﬁ)|aspu:esm$ pogtion r¢laeve toveand pphical mlisci fenadjustnnent, for
above-depicted status of the art, enbodinents of the present invention my
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it-1s possible to sinplify and expedite adjustnent of the optlcal pi ckup
capabl e of 4 sorts
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recording layer of the optical disc for adjustment in order to adjust the relative
Vpositions between said light source and the objective lens,
In accordance with a third aspect of the present invention, there is provided
an apparatus for adjusting an optical pickup comprising:
an optical pickup having a light source for radiating a light beam of a first
wavelength and a light beam of a second wavelength, an objective lens for collecting
and radiating said light beam for an optical disc for adjustment having tracks formed
concentrically in at least two layers with signals modulated in accordance with the
same modulation system, but with respective different physical formats, a
photodetector for detecting the reflected light from said optical disc for adjustment of
the illuminated light beam, and a driving unit for actuating said objective lens in the
focussing direction and in the tracking direction in a controlled manner; and
an adjustment unit for adjusting the relative positioﬁs of said light source and
the objective lens and the tilt of the optical axis of said objective lens;
said adjustment unit executing a first adjustment for adjusting the relative

positions of said light source and the objective lens when the light beam of said first
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In accordance with a first aspect of the present invention, there is

provi ded an adjustnent apparatus for an optical pickup conprising: a disc

rotating unit for mounting thereon and for rotationally driving an opti cal
disc for adjustnent, said optical disc for adjustnent being adapted for

adj usting an optical pickup, said optical disc for adjustnenuRaébdg at

| east two signal recording |ayers, there being concentrically recorded in

the respective signal recording |layers data nodulated in accordance with

t he sane nodul ati on system but wi th 9gspective different physical formats;
said optical pickup being configured for coIIecting a light beam radiated

from thhﬂﬂﬁ?ﬁﬂ#@ﬁﬁum%b&Bn%ﬁe@@ﬂﬂ?&gﬂﬁlé Qﬁa?%?&ﬂﬂ&ﬁg&ﬁﬂﬂ&f return

| ight beamreflected back from said optical or a t nent

phot od @&#& jective Iens by an
object%@ %St%ﬁ%V|ﬁ%ﬁﬁgabﬁﬂﬂﬁgﬁggbﬂééfbgﬁh@ﬁ3ﬁﬁhg 17 January 2006 8
optical axis ai d ob ective lens and jn.,a directiop perp ular to
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positions of said light source and the objective |lens and the tilt of the
opt i caposiliens effsatchléghi isperse iand thesohyectivailensaahers thedight heam of said sedonslt i ng sai d

...light beamto one of said sighal recording |ayers of said optlcal di sc for

adj ust wamelength igithmeinated pasthe other bEtrtsigrenl tecosding layeps dLalid
adj ustnent, for adjusting the relative positions of said lig t source and

objective Ilens along die optical axis thereof by objectlve ens

driving unit, said light beambeing illum nated on another.signal

recordi ng Iayer of the optical disc for adjustnment in order




to adjust the relative positions between said |ight source and the
objective lens. In accordance with a second aspect of the present
invention, there is provided an adjustnment nethod for an optical pickup
adj ust ment apparatus conprising: a disc rotating unit for nounting thereon
and for rotationally driving an optical disc for adjustnentsaidooptical
di sc for adjustnent being adapted for adjusting an optical pickup, said
optical disc for adjustnent having at |east two signal recording |ayers,
t here being concentrically recorded in he respective signal recording

| ayers data nodul ated in accordance with the sanme nodul ati on system but
Wi th respecih WecordhddecwRRta Y é%?bctf&rﬂl‘iéf[p?ése%@ I edkidn OfietS & plyvidedp for
collecting a light beamradiated Troma light source wth an objective
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per pendi cul ar to said optical axis; said adjustnent nmethod conprising:

i 11 umi ReRseRgieaivaracoriad datammogulsics i agfaord]a@q:egr«raﬂl the spenmodalasion of said
optical disc for adjustnent, in a preset position relative to said optical
di sc f systenj with mespectivo diffardptudtyisiogl fovenatel ati ve positions of said |ight

~source and the objective lens; and displacing said objective | ens along the

optical axi #n @hissatitabliRctdrvaljignrnby <l dptiedipickip, aldiehsodlilhtédna unit,
said |light beambeing illum nated on anot her signal = recording |ayer of the

o ke S LS Rochly Sh Aie hsebhal ichi beo
recorded on one of the signal recording layers in accordance with the same physical
format as that of the first optical disc, whereas, on another of the signal recording
layers, the data modulated in accordance with the first modulation system may be
recorded with the same second physical format as that of the second optical disc on
which second modulated data are recorded. The first modulation system may
employ post-modulation pits smaller in number than those employed in the second
modulation system.

Other objects, features and advantages of the present invention will become

more apparent from reading the embodiments of the present invention as shown in the




adj ust'nen

In accordance with a third aspect of the present invention, there is
provided an apparatus for adjusting an optical pickup colfgmiugly@d@fs an
optical pickup having a light source for radiating a |ight beamof a first
wavel ength and a |ight beam of a second wavel ength, an objective lens for
collecting and radiating said |ight beamfor an optical disc for

adj ustnent having tracks fornmed coridentrically in at least two layers with

-signals nodul ated in accordance with the sanme nodul ation system but with

respecrhwfgdi fferent physical formats, a photodetector for detecting the
reflected IMght fromsaid optical disc for adjustnment of the illum nated
| i ght beam and a driving unit for actuating said objective lens in the
focussing direction and in the tracking direction in a controlled manner;
and an adjustnent unit for adjusting the relative positions of said |ight
sour c@rmfﬁe&mwtw@%ﬂlﬁd%rwngs and the tilt of the optical axis of said
objective lens; said adjustnment unit executing a first adjustnment for ,
adj usting Eﬁglriehﬁéispectimﬂewming anaiptichl dist usediforadamiing e opticadt | ve

| ens when the |ight beamof said first 17 January 2006 9a wavelength is

i hum g i ‘ecording |ayers of said optical disc for
mp@él&t['bdeéﬁ 0?%‘1’21&%6 :qgé‘seﬁt ﬂﬂ/%htibﬁ.

Ssli control 1s perforned by said driving unit; said

adj ust ment _unijt. executing.a second adj ust mgni. f j i ‘ tive
posi £ one. Gib-2ds & Foshrodistel ST AR s, B AfLMHR I ChEhE" Les
of said second wavelength is il]lum nated on the other of the signal
r ecor dirsirecayding asga ebthe fanst signal xecordingdayerdp partylht O&W@Hﬁ?éu‘é’!;‘?lr{ge control
i's perforned by said driving unit. 17 January 2006 10

second recording area of the second signal recording layer.

Fig.3 is a cross-sectional view showing an optical disc for. adjustment in which
the first recording area of the first signal recording layer 1s not partially overlapped
with the second recording area of the second signal recording layer.

Fig.4 illustrates the structure of the optical pickup adjustment apparatus.

Fig5isa ﬂowch;u_t for illustrating the method for adjustment of the optical

pickup. -

Best Mode .for Carrying out the Invention
Referring to the drawings, an optical disc 1 for adjusting an optical pickup
émbodying the present invention, an apparatus for adjusting an optical pickup
employing this adjustment optical disc, and a method for adjusting the optical pickup
| eniploying this adjustment apparatus, are hereinafter explained in detail.

Referring to Fig.1, the optical disc 1 for adjusting the optical pickup is an



In accordance with a fourth aspect of the present invention, there is
provided an optical disc for adjustnent for an optical pickuapaklawieng at

| east two signal recording layers, in which, on the respective signal
recording layers, there are concentrically recorded data nodulated in
accordance with the sane nodul ation systemw th respective different
physical formats. In this optical digc for adjustnent of an optical pickup,
‘data nodulated in accordance with the same nodul ati on system as that of

| ayor FRIABA Gl B (R (R dl BRI Ao 00 Miclflp LAIRLY PERCMDRERAR, 1D,

ayers 71 n accordance

moctul Godtn 0 andliopFEandie Fermioitby bondingesnstaoiad e RS e dstcor dod

with the same second physical format as that of the second optical disc on
whi chswasttatel 2rrodid Bgkitrassmitang seennt disd sulisteate i3; sachvodill athioknesgsafem may
enpl oy post-nodul ation pits smaller in nunber than those enployed in the

secong.6 fmdl Uk aaR iR Mt iheaRicef tibefvghur es and advantages of the
11 b

present 1Invention Wl econe nore apparent fromreadi ng the enbodi nents

of the preggnt invention.as-shawn in th ] . Brief
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optical disg. used fqr adjusting an gQptica pi ckup enbodying the present
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adj ustnment in which the first recording area of the first signal recording

| ayerrepsoghacing alCR. Thas,|the hest signdl redvrding layer 5 is provided at a distance of

1.2 mm from the signal readbut surface in order that the physical format thereof will
be the same as that for the CD. -On the first signal recording layer 5, the data
modulated in accordance with the same modulation system as that for a CD, that is,
8-14 modulated data, are recorded in a pit pattern with a track pitch of 1.6 ym and a
pit length of 0.9 to 3.3 um. It should be noted that, in contradistinction from the
recording track of a routine optical disc, which is formed extending spirally from the
inner rim towards the outer rim, a recording track T on the first signal recording layer
5 is formed concentrically to prevent the optical pickup from being moved radially
during adjusi-:ment bf the optical pickup. Meanwhile, a reflection film, a protection film
or the like is formed on the first signal recording layer 5, and a label 6 is provided on
the protective film.

A second signal recording layer 7 is provided on one surface of the second disc
substrate 3. This second signal recording layer 7, used in adjusting the optical pickup

in reproducing a DVD, is provided at a distance of 0.6 mm from the signal readout




second recording area of the second signal recording layer. Fig.3 is a
cross-sectional view showing an optical disc for adjustnmentaiaywsch the
first recording area of the first signal recording layer is not partially
overlapped wth the second recording area of the second signal recording
layer. Fig.4 illustrates the structure of the optical pickup adjustnent
apparatus. Fig.5is a flowhart forl3illustrating the nethod for adjustnent
of the optical pickup. Best Modde for Carrying out the Invention Referring

to t hey,dfuidgsier #atQRé L)ﬁ?éic_ﬁli emat fRciviFbE i fitn®f fhadforthe DVD.
enbodyi ng the present 1nvention, an apparatus for adjusting an opti cal

pi cku | oyi ng.-this adjustaent~opt.i L SGp - Lusting
Phe. ontr B0 sGealaimAL e BUMRGATR 1 B HRHERinTar iR 30 MY oPRELT
explained in detail. Referring to Fig. 1, the optical disc | for adjusting
the opredulntipn sxsipm as that oy afaRuthayis; §okt mdl}é%tﬁééﬁ%ﬁ{?-l@ﬁf)réeﬂo @ BE ysed
for adjusting an optical pickup capable of reproducing both a CD and a
DVD, gattetrs whidnneacloyitbioofid g (irngedhepit krgtybf 0t4 anb87ythndnfrimsstallyi, sc
substrate 2 and a light-transmtting second disc substrate 3, each with a
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one sur I'sc substrate 2 is fanned a first signal
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recording layer 5 is provided at a distance of 1.2 mmfromthe signal

r eadodier adjusting the optidel pickup, it mebanigallc unnecssaaiy tordgmedulale Hataben@ he same

as that for the CD. On the first signal recording |ayer 5, the data
hence the 8-14 modulated data similar to those recorded on the CD are recorded on the
second signal recording layer 7. That is., the optical disc for adjustment 1 uses the
modulation system with a smaller number of pits following the modulation, that is 8-14
modulation, to relieve the load e.g., of the modulation processing. The recording track
T provided on the second signal recording layer 7, is formed concentrically to prévent

- the optical pickup from being moved radially during adjustment of the optical pickup,

in contradistinction from the recording track of a routine optical disc, which.is formed
extending spirally from the inner rim towards the outer rim.

Since data for adjustment are processed in keeping with the CD sténdard and
recorded in this form on the first and second signal recording layers 5, 7, it is possible
to append the Cross Interleave Reed-Solomon Code (CIRC) as the error correction
code to the data for adjustment. As the error correction code, it is also péssiblc? to

append the Reed Solomon Product Code (RS-PC) used in DVD.

It should be noted that, in the optical disc for adjustment I, shown in Fig.2, a



..secon

nodul ated i n accordance with the sane nodul ati on systemas that for a CD, -
that is, 8-14 nodul ated data, are recorded in a pit patt@dmumy2iica track
pitch of 1.6 pin and a pit length of 0.9 to 3.3 Rm It should be noted
that, in contradistinction fromthe recording track of a routine optical
disc, which is forned extending spirally fromthe inner rimtowards the
outer rim a recording track T on tRhg first signal recording layer 5 is
formed concentrically to prevent the optical pickup from being noved
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recording layer 5, and a label 6 is provi 8ed on H&f:hfg protective fil A
second, andasecord seanrdigg arpe P foriadiystpent datag Fecs on the seemd $ignakcong
disc substrate 3. This second signal recording |ayer 7, used in adjusting

t he opddogdingdhpgdeul aré provdedsociaat keadhportionsphaeofied! evedapimathaerod of 0.6
Arun fromthe signal readout 17 January 2006 13 surface in order that the
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S gna ayer a nodul ated 1 n accordance with the sane

nodul ati on system as that for . L that is -1 dul at data, are
ocor AP eLOHTE Ak § aire apyided Witk pieevBiEl TR, R SRHER AR T ongt n
of 0.4 to 1.87 OT-Intrinsically, _the DVD uses a npdul ati on system

di f f etraekingroominoh of thicwbjactor: lonpkor ¢xxanply, inathe@ptisal disedpnadibstmeRt em
However, since the optical disc for adjustnent 1 is an optical disc for

adj usl] the reberddmt heal wikich Ko bé teddsolaitse aldyybapetdsieoyertto themmied at e
data, and hence the 8-14 nopdul ated data simlar to those recorded on the

S e L G
nu.nbe{raﬂ{ngp éx& ofv(e)nl‘llal());\;\c'j:c{1 4t erll%t Wit u'tl?é ilfs,)ar}ziinggr %%h cl)ts th%- &tﬁcr recording area.
Alternatively, the two recording areas may be overlapped completely with each other.
~ That is, with the optical disc for adjustment 1, in which at least portions of the first
recording area 8 and the second recording area 9 are overlapped with each other, it
becomes unnecessary to advance the optical pickup by feed movement in switching
the signal recording layers to be reproduced, thus allowing for efficient adjustment of
the optical pickup.

The first recording area 8 and the second recording area 9, provided on the
optical disc for adjustment 1, may also be provided so as not to overlap with each
other, as shown in Fig.3. In this case, the recording track provided on the first signal
recording layer 5 is not overlapped with the recording track provided on the second

signal recording layer 7, so that data may be read out reliably when reproducing the

first recording area 8 of the first signal recording layer 5, as an example.




modul ation, to relieve the |oad e.g., of the nodul ation processing- The
recording track T provided on the second signal recordi ng Jnayee00d, is
formed concentrically to prevent the optical pickup from bei ng noved

~radially during adjustment of the optical pickup, in contradistinction

fromthe recording track of a routine optical disc, which is formed
extending spirally fromthe inner riggmmtowards the outer rum Since data for
adj ustment are processed in keeping with the.CD standard and recorded in

this form -finst and ;s ] oA lSk 0 trabled S _
possi bl e ?@ug’ph%ghd{ ht%h%‘?tn&% c;sdég(? E&era{jjglgg{ée[&gg’d{nsol oﬁoﬁyﬁ%g? ?S%aaéés t he
error .correction. code to the data for adjustnment. As the.error gorrection
code, farmedonfhedirshaigppl rece magay@ﬁé ahsSrona gl et Ht&l{ayebzéf? RS- PC}
used in DVD. It should be noted that, -in the optical disc for adjustment 1,
shownpiovided cancanttizally it beyo2ed Gnbécedsars to ceessr tiovgimene @f8hé @ptwd] ust ment
data, recorded on the first signal recording layer 5, and a second

recor giﬁc'kapadl the QIdiadbE call i, fdr%@i?ﬁs‘ﬂﬁﬁn@@ whén aeikasdont afidhe

recording layer 7, are provided so that at |east portions thereof wil

overl a ith each, other, .That | i h tihca I f i t 1,
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within a range which allows for follo p by tracking . control, of the
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recording area which is to be read out first may be provided closer to the
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area and may have its trailing end overlapped at |least with the | eading
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may be”overl apped conpl et w th each” ot her. t 1s, wth the opti cal

disc éfaﬁnﬁ‘t%i auéénqg@&la%bn Ic%r@u%f%ﬂe g(tljulsﬁﬁgﬁt p%ra}ziitﬁg xsna%)/fbé 2&dlih rc%&mnon.
In addition, since the 8-14 1nodulati0n system is used, it is possible to relieve the load
incurred in ¢.g., demodulating the 8-16 modulated data.

The structure of the optical pickup, usaiale for recording and/or reproducing a

CD or a DVD in the present invention, is now explained with reference to Fig.4.
This optical pickup 11, shown in Fig.4, includes a light source 12 fore.g., a
semiconductor iasér, adapted for generating a light beam fora CD of a wavelength of
780 nm and a light beam for a DVD of a wavelength of 635 to 650 mn,. a double focal
point type objective lens 13 for condensing the light beams, radiated from the light
source 12, onto the first signal reco.rding layer 5 and the second signal recording layer
- 7 of the optical disc for adji.lstmcnt 1, and a photodetector 14 for recerving the return
light beam reflected back from the optical disc for adjustment 1. The optical pickup

also.includes a beam splitter 15 for routing the return light beam, reflected back from



recording area 8 and the second recording area 9 are overl apped with each
other, it becomes unnecessary to advance the optical pickUpmpy 2eed
novenent in switching the signal recording |ayers to be reproduced, thus
allowing for efficient adjustnment of the optical pickup. The first
recording area 8 and the second recording area 9, provided on the optical
disc for adjustnent 1, may al so be pgovi ded so as not to overlap with each
other, as shown in Fig. 3. In this case, the recording track provided on
the fj ' (ol I [ I rdi ng
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Second’ signal rtecordi ng Tayer 7, t

read out reljably whep reproducjng e first recording area 8 of the first
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optical disc for adjustment 1, in which the recording tracks formed on the
first tsichmal diretomdi ng | ayer 5 and the second signal recording layer 7 are
provi ded concentrically, it beconmes unnecessary to cause novenent of the

optical pi CheRbAANG 1E6E13 Afbiutese gt HBoRRrhRAINiHEE %o h M¥nsadhd$d atipted When
at | east one of "the signal recording. |layers is being reproduced, thus
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~ exanpl e a denodul ation circuit of the adjustnent apparatus nmay be used in

commorecordingdayiirt 3, avhilesfoonssing thedramsmidted| 1 hit on thy s¢camd ssgnaledconiding s
possible to relieve the load incurred in e.g., denodulating the 8-16

modul ghed dafian hREDID 4ekyR Rprbdscapithaals Wheklihe Ngiabbearhas toeber di ng
and/ or “reproduci ng a
illuminated on the second signal recording layer 7. This objective lens 13 is held by
a lens holder 17, which lens holder 17 is mounted via a resilient supporting member,
not shown, to a holder supporting member 18. By supporting the lens holder 17,
~ holding the objective lens 13, by the resilient supporting member, the lens holder 17
may be supported by the holder supporting member 18 as the lens holder 17 can be
displaccd in the focussing direction along the optical axis of the objective lens 13 and
in the tracking direction perpendicular to the optical axis of the objective lens 13.
The objective lens driving unit 16 is made up by a focussing driving unit, for
driving the objective lens 13 into displﬁcement along the focussing direction, and a
. ﬁacking driving unit for driving the objective lens 13 along the tracking direction. The
respective driving units are each provided with a coil mounted to the lens holder 17

and a magnet mounted to the holder supporting member 18. Each driving unit drives

 the objective lens 13, held by the lens holder 17, into displacement in the focussing




CD qr a DVDin the present invention, is now explained with reference to

Fig. 4 This optical pickup 11, shown in Fig.4, includes a7llight2®6urce 12
for e.g., a seniconductor |aser, adapted for generating a |light beamfor a
CD of a wavelength of 780 run and a |ight beamfor a DVD of a wavel ength
of 635 to 650 nin, a double focal point type objective |lens 13 for
condensing the |light beans, radiated7fromthe [ight source 12, onto the
first signal recording. layer 5 and the second signal recording |layer 7 of

the ogfieeabn HRE if The AU AN echon 2BY the ARRIAEESE G Othe 1durt&tit flBGERYI Ng the

return light beamreflected back fromthe optical disc for adjustnment 1.
The optica i ck | so_includes, a beam,spl.i - return
I1 gnt Tt (Refrt Brd e oentuc e SnafRT IR bbutate TR, SR 0
adjustnment 1, to the photodetector 14, and an objective |ens. drivi Eg uni t
16 f oradinted fngmxthe Lighit sowiced 218 searmed; i & gaithp phicstvadensdrragumulei ng and

tracki ng directions. The objective lens 13 .includes e.g., a hol ogram

“uni fi addiofaukenbon tvkipsaladendat: lafers dfahe €D og the D VD atfoiretued lighght on

the first signal recording layer 5 when the CDis to be reproduced, that
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| ayer _ ocussl n e transm e second si gnal
recordin lL.ayer. 7. when, t he .DVD i.s tQ.be .reproduced, that is when the |ight
beam pgoﬁgeggyrqbrahﬁﬁ uhob qtnﬁoqgﬁm{hmgp al recording layer 7. This
objective lens 13 is held by a lens holder 17, which | ens holder 17 is
mount ed vi 3he opsisial péskups U poranigad aseleseribed abovehsvtirthep mouedon a
supporting menber 18. By supporting the lens holder 17, holding the

obj ecbhskeuhien$ aﬂ@gte@)toﬂi&&nélﬁﬁbﬂ tetecuding didiar reprbdiucing hpphmnss. Mdlisler 17

may be supported by the hol der supporting nenber 18. as the |ens hol der 17
can Dfase unit 21 includes a base 22 adapted to be assembled to a casing of the recording
and/or reproducing apparatus. There are further provided on this base 22 a shde
member 23 on whicﬁ is assembled the optical pickup 11, a feed unit 24 for advancing
: t_:he slide member 23, carrying the optical pickup 11, along the radius of the opticai-
disc, and a disc rotation driving unit 25 for rotationally driving the optical disc.
'fhe slide member 23, on which is mounted the optical pickup 11, is mounted
in an aperture 28 formed in the base 22 for extending along the radius of the optical
disc. The -slide member 23 includes a positioning pin, not shown; engaged In a
positioning opening, not shown, provided in the holder supporting member 18. This
holder supporting member 18, forming the optical pickup 11, is secured with an
adhesive in position to high accuracy.

The feed unit 24 includes a driving motor 26, mounted to the base 22, and a

feed screw 27 connected to the driving motor 26 via a gearing composed of plural




di spl aced in the focussing direction along the optical axis of the
objective lens 13 and in the tracking direction perpendi cubmsrybmst he
optical axis of the objective Iens 13. The objective lens driving unit 16
is made up by a focussing driving unit, for driving the objective |lens 13
into displacenment along the focussing direction, and a tracking driving
unit for driving the objective lensyd3 along the tracking direction. The
respective driving units are each provided with a coil nounted to the |ens

hol der. 17 n. magnst - moun _ r i Each
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into displacenment in the focussjing 17 January 2006 17 .. direct.ion.and in the
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coil and the magnetic field generated by the nagnet. Thus, the |ight beam

r adi abprclrdistt ehd feght scsowr 22 idduilss scanewdhbsad fagmed fe itshpaephiarel | ens
driving unit 16 and is focussed on the signal recording | ayers of the CD or
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o provide for reliable readout of the

infonnation signals, The optical pickup 11, arr ed as d ri ove, isS
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and/ or reproduci ng apparatus, This base unit Cé}}[ ncl ulies a base,k 22 adapted
to beddvigmpta 26pthe dideimember 2heargdng tharpticahprckppldpidagyed gldighar at us.
There are further provided on this base 22 a slide nenber 23 on which is

assentiea@dhbeo bt iopalcalpdiekup 11, a feed unit 24 for advancing the slide
menber 23, carrying the optical pickup 11, along the radius of the optical

0 1 Mg ARG e ke ke stetne e
11,1 ‘gacqplsjiﬁteeo% the base 22, and a disc table 30, mounted on the driving shaft of the
- dnving motor 29. The disc table 30 is engaged in a center opening of the optical disc
for centering the optical disc for rotating the optical disc in unison therewith. The
~ driving motor 29 causes rotation of a DVD, during reproduction of the DVD, so that
the linear velocity will be e.g_, 3.49 m/sec as provided in the DVD standard, while
causing rotation of a CD, during reproduction of the CD, so that the linear velocity will
bee.g., 1.2 to 1.4 m/sec as provided in the CD standard.

It is noted that, in an adjustment mechanism 41, responsible for adqutment of
the optical pickup 11, assembled to the base unit 21, the base unit 21, comprised of the
optical pickup 11, is held in position on an adjustment base block, not shbwn, as
shown in Fig.4. This adjustment mechanism 41 includes an objective lens adjusﬁncnt

unit 42 for holding the holder supporting member 18 of the optical pickup 11 and for

adjusting the position of the objective lens 13, a base holding unit 43 for holding the




in an aperture 28 fornmed in the base 22 for extending along the radius of
the optical disc. The slide nenber 23 includes a positianagnpions not
‘shown, engaged in a positioning opening, not shown, provided in the hol der
supporti.ng nmenber 18. This hol der supporting nenber 18, fonning the
optical pickup 11, is secured with an adhesive in position to high
accuracy. The feed unit 24 includesia driving notor 26, nounted to the base
22, and a feed screw 27 connected to the driving notor 26 via a gearing

conpopgee 99, 9lsﬁﬂélméiﬁbéﬁﬁaﬁﬁﬁ%291@1644%; RAd g RESIIRE A& 2 7a ilizhiount ed
for rotation to the base 22 for extending along the direction of novenent

of the optigal  picku that-is al o he,radi gl difecti f

opt | capie afifiseRefiifid fouliftying il Ahgt et o oL et sfluck 2 s

peri pheral surface and which is engaged by an engagenent prolectiop of the
sl i deapheedetocdor adyusyment wiié 46dor ga?dlpg@mdpffq @dj‘lﬁ%ﬂg, thgpastieon eddbgcr ew 27
isrunin rotation by the driving notor 26, the slide nenber 23, carrying

t he ophbtaletdvitekld bl a dstertivadirdt $Ndor deectiagiopsicaf chidractpisticalofdhsc. The
disc rotation driving unit 25 includes a driving nmotor 29, nounted on the

back ﬁhﬂ?hé’c{mtrﬁtﬁaféﬂsl‘?oéémeﬂgltgpm&cl abl e 30, nmounted on the driving shaft

of the*” driving notor I'sc tabl e 30 is engaged in a center opening
opti cal i 468 adishhenr stk oldngdh BB il T it udés 4 BELLARRbE | on o
~a DvVD, during reproduction of the DVD, so that the linear velocity will be
e. g. , oBupganding posonmeshaftsdfior postienyptie base 224, Thaselpesitieruag shatist at i on
of a CD, during reproduction of the CD, so that the linear velocity wll
be e. gre enlgdgtd il pdsitibhigCopsnhinsofbriad inthe bas€D2 $bahdRlidg the base 22 in,
position.
The objective lens adjustment unit 42 includes a pair of holding arms adapted
for holding the holder supporting member 18. In adjustment, the objective lens
adjustment unit 42 holds the holder supporting member 18 by the paired holding arms.
These paired holding arms, holding the holder supporting member 18, cause
translational movements of the holder supporting member 18 in a radial direction (X-
direction} parallel to the radial direction of the optical disc for adjustment 1 andina
tangential direction (Y-direction) perpendicular thereto. The paired holding-anns,
holding the holder supporting member 18, perform adjustment of the radial skew of
tilting the objective lens 13 radially of the optical axis, while pcrfonﬁing.tangential'
. skew of tilting the objective lens 13 in a tangential direction relative to the optical axis.

The paired holding arms cause movement of the objective lens 13 along the optical

axis for adjusting the optical path length from the light source 12 to the optical disc




It is noted that, in an adjustnment mechani sm 41, responsible for adjustnent
of .the.optical pickup 11, assenbled to the base unit 2117 Jishey t@se unit

21, conprised of the optical. pickup 11, is held in position on an

adj ust nent base bl ock, not shown, as shown in Fig-4. This adjustnent
mechani sm 41 includes an objective lens adjustnment wunit 42 for holding the
hol der supporting nmenber 18 of the gptical pickup 11 and for adjusting the
position of the objective lens 13, a base holding unit 43 for holding the

17 Ja?(ﬁli!{%g%ﬁ%%&tjtgﬂ&gﬁ yﬁge'd)a?reﬁlliogﬁ‘ﬁbl t%ﬁ{ th%q{(ﬂﬂ%ukﬁgpﬁh nefibdiaigdi ng the

sl i-de a’ll urce a unit ) ding and

adjusting the position of.  the light source 12,. .phot o eci or adjust nment
uni t BeripEms ﬁtﬁqupmgwa%adwtlaﬂ}t@g&f‘r@ﬂwﬁa%F‘tnghﬂglblPafP glt tBHﬁF omicac: or 14,
and a detection unit 47 for detecting optical characteristics of the |ight

beam dixdi fot adjufstraent hethkiogiicabaxis déret@on Tfiéhadpiestive kenspkiks extgndung athol di ng
the base unit 21, includes a plural nunber of upstanding positioning

shaf t § td #heH a6ct?h and iR HF (ROShiccane sl shisaiie engaged
in pos P?%%@ﬁgt%%gmlﬂgasﬁélg?ﬁed In t%ne l;ase 22 f}(?F hol di ng the base 22 in
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hol der supporting nenber 18, cause translational novenents. of the hol der
suppostipprgtingmhanbdis1 8 nwherehglitd hdidee stpmortipE-mainbecid enjecpaedilasat ist o t he
radial direction of the optical disc for adjustnment I and in a tangential
~di rechhgBiohdd Righl bbOipatdl§ PRAIL ¢4 R slidiem@hiber P3e pai red hol ding anns,
The base holding unit 43 includes a pair of holding arms adapted for holding the
feed screﬁr 27 forming the feed unit 24 provided on the base 22. In adjusting the
.opticai pickup, the paired holding arms hold both ends of the feed screw 27 such as to
prevent flexural deformation of the feed screw 27 and such as fo prevent excursions
of the adjusted position of the optical pickup 11.
The slide member holding unit 44 includes a plural number of positioning pins
for preventing movement of the slide member 23 along the feed screw 27. During’
adjustment of the optical pickup 11, these positioning pins are engaged in positioning
6penings formed in the slide member 23 to hold the slide member 23 in position along
the radius of the optical disc for adjustment 1.
The light source adjustment unit 45 includes a light source holding arm, not

shown, for holding the light source 12 provided within the optical pickup 11. During

adjustment of the optical pickup 11, the light source holding arm holds the light source




’ :

hol di ng the hol der supporting nenber 18, perform adjustnment of the radial
skew of tilting the objective lens 13 radially of.the optiileabyadbs, while
perform ng. tangential skew of tilting the objective lens 13 in a
tangential direction relative to the optical axis. The paired holding anus

-cause novenent of the objective lens 13 along the optical axis for

adjusting the optical path length fraamthe |ight source 12 to the optical

disc 17 January 2006 20 for adjustment 1. Thus, by the paired holding -

anus, 1t2hﬁ gb@itﬂﬁ{ tosdﬂﬁgeﬁﬁé\}b%élﬁ B7ehe fight aﬁfrt:erla%hbﬁhgmgqge seareradithst ment
pl @anar pl ane | el _

of the irection parallel to the optical "disc for adjustnent
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this time, the holder supporting nmenber 18 is slightly f]oat

TE, , gg [y%kati ve to
the slobgretivertpey 123Morsaverdthedighs soyreerholdme am sauses sptagien ofdae bghheen t he

slide nmenber 23 and the hol der supporting menber ‘18, whereby t he hol der
suppogbinft@ IPeiBee tHelligl cpeission Yot of thd Bghtomirtd Dihasitheicghtor cdeotatae! y
relative to the slide nenber 23. The base holding unit 43 includes a pair

of ho'ﬁ‘i%@é@%i‘iﬁﬁgﬁgﬁtﬁgﬁ% l{bggl‘iilbngmtlgjg mb§&d at?tgﬂeg‘ﬁh@ z)ipiie Mg bhenéeed

unit ase I n adjusting optical pickup, the

pai r ed, hol di a hol.d both ends of the feed screw.27 such pr event
fl equQJeCﬂ'é(?gg%w i?lr Juie H@e‘&&é‘@? Bﬁﬁ?@“&ﬁhgﬂﬂzh‘e’a & tosoﬂ)lf%‘?/izttg g]ﬂ}%ur si ons
of the adjusted position of the optical pickup 11. . The slide nmenber

hol di optioal dise fos adysteesntd. pl ural nunber of positioning pins for
preventing novenent of the slide nenber 23 along the feed screw 27. During ..

adj ust ment ok piRoddttterhdpisakent unkt 46 hrdedgasilidtodétegtophokdingararfgaged in
positioning openings forned in the slide nmenber 23 to hold the slide
e be ho?fﬁné {he&ﬁﬁjd)&&@cﬁalr(m Yrranged within the optical pickup 11. During adjustment
of the optical pickup 11, the photodetector holding armn holds the photodetector 14 m
position and causes the ph‘.;)todetector 14 to be moved. so that the center of the
| photodetector 14 will be coincident with an uﬁmovable point on the optical axis of the
objective lens 13. The photodetector hblding arm causes rotation of the photodetector_
14, while causing the photodetector 14 to be moved along the optical axis for adjusting
the optical path length.
The cietection unit 47 includes a CCD (Charge-Coupled Devices) camera 48 for
detecting the light beam for detecting the light beam radiated from the obj ectivellens
13, and a coma aberration decision unit 49 for detecting the coma aberration. The
CCD camera 48 1s positioned on .the optical axis of the objective lens 13 by a |

movement unit, not shown, to output the detected result to the coma aberration

~ decision unit 49. This coma aberration decision unit 49 detects the least vatue of the




the radius of the optical disc for adjustnment 1. The |ight source

adj ustment unit 45 includes a |ight source hol ding ann, notlanushosms, for

hol ding the |ight source 12 provided within the optical pickup 11. During
adj ustment of the optical pickup 11, the tight source hol ding ann holds the
| i ght source 17 January 2006 21 12 in position to cause novenent of the

| i ght source 12 for bringing the cepter of the |ight source into

coi nci dence with an unt-novable. point on the optical axis of the

obj ecl.] -13. Moreover, the |ight source hol ding arm causes rotation
of thébﬁﬁéﬁﬁﬂégégbe 12 about the |ight em ssion point_of the |light source
12 as the ge'.di.& of. rptatiaon. In addition he | jght.source holding armis
noved al ong\ef%ngﬁ? f: ‘(geff) t]i@(chugfnqq%glec P@ijﬁ/’élclhﬁjﬁg afgqagfletgafigg FMg t he
optical path length fromthe Iight source 12 to the optical disc for

adj usf infot detectinerqpiay sigeslsoueput fepube phntadetectar §hef heaptwappsksiet ect or
hol ding arm for hol di ngt he photodetector 14 arranged within the

opticalpj &iﬁgﬂy vhit’s2 for HemOnaditl ﬂﬁ%’i%]na(kf détbetedblithilsigtiat Bevecidn uhite
phot odet ect'or " hol di ng ann hol ds the photodetector 14 in position and

he, phot od . Lt ) . '
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noved al ong the optical axis for adjusting the optical path length. The
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"~ detecting the light beam for detecting the Iight beamradiated fromthe

gglng Cg ' Igg?lgitﬁggt&e Jagﬁgﬂ%fah@ iRt Boeh (o thO gResiwtON2 uita déhtidllerd@ gt i ng the
controlling the overall operation. The controller 56 controls the driving controllers 53,
54, output controller 55, objective lens adjustment unit 42, light source adjustment.
unit 45 and the photodetector adjusnnént unit 46, based on the results of decision from
the coma aberration decision unit 49 and on the input from the signal detection unit
_ _SL

The adjustment mechanism 41 also includes a demodulating. unit 57 for
demodulating the signals detected by the signal detection unit 51, and an error.
corfection uﬁit 58 for correcting the demodulated data for errors. As the adjustment
mechanism 41, the optical disc for adjustment 1, shown in Figs.1 to 3, is used. In the
first signal recording layer 5 and the second signal recording layer 7 of the optical disc
for adjustment 1, there are recorded data for adjustment, having the CIRC appended

thereto as the error correction code, in accordance with the 8-14 modulation system.

That is, in the first signal recording layer 5 and the second signal recording layer 7,




CCD canera 48 is positioned on the optical axis of the objective |lens 13 by,
a novenent unit, not shown, to output the detected resulyfu@ard fes coma
aberration decision unit 49. This coma aberration decision unit 49 detects
the | east value. of the 17 January 2006 22 comm aberration. Referring to
Fig.4, the adjustnment mechani sm 41l includes a signal detection unit 51 for
detecting replay signals output fropgthe photodetector 14 of the optical

pi ckup 11, a display unit 52 for denonstrating the signals detected by this

sign ahbqum Efegxieicggi,elﬂ;ﬂgtrtarﬁnﬁéu{aﬁeeﬁ&: a\sf‘%gﬂiaﬁgg Wit th€Eama nldful SRSt %féltélh'&ﬁdt he

drivin rotation driving unit 2 a driving s
controller 54 fqr controlling the driying notor 29 forming t feed unit
24 f oPTQqsEseshMIEh leTTor GaFFeciion ‘é‘?ﬁ’&@t Bﬁt‘h‘%(§ﬁ?¥c0$3fsi‘?ln55%1r"6]rse(%égﬂfyr’o'i ing the
output of the |ight beamof the |light source 12 and a controller 56 for ,

_cont r demiodglating wnief Ademodatants Hri4 mbdulated dass read @8 fromtthefigstsignalr i vi ng
controllers 53, 54, output controller 55, objective |ens adjustnent unit

42, 'f&&d@%q?g@r adhy $hd8slondURibal 4ecérding hgepiowmdetine effor adiristiolnt unit

46, based e results of decision from he coma aberration deci sion

unit 49. on the input fromithe si I ion | -.ust ment
rechatibt el rrtt ol PR bt PR GTRETE L5 affodyted A5 TBUP. D
signal s detected. by the signal detectjon unit 51, and.an,er.ror . correction
uni t SSOF BRITEEkioRRIL 3§ optal a&w&miat% rgxpmplean inspgetion devicgadapiedst ment
-mechani sm 41, the optical disc for adjustnment 1, shown in Figs.1 to 3, is

~ used. fdrin$peetingianstrrarirgiealThads omctha gdjuayirentinecithnisie 44 et enanmdagasary
recording |ayer 7 of the optical disc for adjustment 1, there are recorded
data {P5roRidd's HERBHulaiRY A% fob BefnbBtARRIAE 8 6 modulated data for DVD or 5‘
an error correction unit for error correction decoding of RS-PC.
The method for adjusting, by the above-described adjustment mechanism 41 for
~ the optical pickup 11 and the optical disc for adjustment 1, the relative positions
between the light source 12 and the objective lens 13 of the optical pickup 11 as well

as the position and the tilt of the objective lens 13 relative to the optical axis, is

hereinafter explained.

First, the base unit 21 15 set on the adjustment base block. The base unit 21 at
this time haé its positioning shafts engaged in the positioning openings provided in the
base 22 and is thereby held in positidn on the adjustment base block highly accurately.
‘The slide member holding unit 44 has its positioning pins engaged in the positioning
openings provided in the slide member 23 for thereby holding the slide member 23 at
a preset radial position on the optical disc for adjustment 1 highly accurately. The

base holding unit 43 holds the feed screw 27 by the paired holding arms against



thereto as the error correction code, in accordance with the 8-14

modul ation system That is, in the first signal recordi ngJdneaye?005 and the
second signal recording layer 7, 17 January 2006 23 there are recorded
data nodul ated in accordance with.the sane nodul ati on system and processed
with error correction coding of the sane system Consequently, the
denodul ating unit 57 denodul ates 8-%4 nodul ated data read out fromthe
first signal recording layer 5 and the second signal recording |ayer 7,

while_th r.rar recti i r ! on the
& e 50 RRE hdpsfifBE oegiteL Bk ™ RAGF BLR, Bl Ripe Al HEGRIALARRTFRC Y
result to for exanple an.inspection device adapted for inspecting an error
r at e. 2dristed position.tHee opficd p g8 karbing ﬂi& tgeiaél,lwgeé&e&ﬁ@n D

provi de a denodul ating unit for denodul ating the 8-16 nodul ated data for D
VD or 4arbebenrg svroneticl dideunitbeo 23anoontedoon dut base 22 dodinnyesiciRBYC. The
met hod for adjusting, by the above-described adjustnment nechani sm 41l for

the opid e@lofRhe it debe@d t he optical disc for adjustnent 1, the relative
posi t%r?s Obet ween %CF];% Wght source 12 and the objective lens 13 of the

optical pigku as well as the position and the tilt e Ohy: ective

|l ens 13 reﬁ?&\?l&%mpﬂ@“b(ﬁ *r@gpbcg)}l%sqft&ng OHR'QPEPWEIJP%S%%%‘#‘R@E 9H%st, t he
base unit 21 is set on the adjustnent basiq‘| bl ock. .The base unit 21 at this
time member2}ds heldby His paisgd Boldmgaras phtha,abjsstive il ajusigastiyet
provided in the base 22 and is thereby held in position on the adjustnent
base b orkefebyitheolsectiveleal ¥3 is thiee-dinmetesioreathepodiwbntdrglatiietto4te blade i t s

‘positioning pins engaged in the positioning openings provided in the slide
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light source adjustiment unit 45. The photodetector 14 1s held by the photodetector
holding arm forming a light receiving unit holder 46. | _

The adjustment mechanism 41 first adjusts the relative positions of the light
source 12 and the objective lens 13. That is, in a step S1, the controller 56 controls the
output controller 55 for radiating, from the ligllf source 12, a light beam for a CD with
a wavelength of 780 nm or a light beam for a DVD with a wavelength of 635 to 650
nm, as shown in Fig.5. This causes the light source 12 to radiate the light beam for a
CD with a anelength of 780 nm or the light beam for a DVD with a wavelength of
635 to 650 nm. Meanwhile, the optical disc for adjustment 1 is not loaded at this time
on the disc table 30 forming the disc rotation driving umit 25. |

In a step S2, the controller 56 adjusts the objective lens 13 relative to the light

source 12, that is adjusts the position of the objective lens 13 in meeting with the

design optical axis. Specifically, the objective lens adjustment unit 42, holding the




base hol ding unit. 43 holds the feed screw 27 by the paired holding arns

agai nst 17 January 2006 24 rotation to prevent the optical7Jpueke@sll from
being incidentally deviated fromthe adjusted position. The optical pickup
11 is conbined with the adjustment nechanism 41 by being set on the slide
menber 23 nounted.on the base 22 for novenent by mneans of the feed screw
27. The hol der supporting nenber 18gf the optical pickup 11, as set on the
slide nmenber 23, is held by the paired holding arms of the objective |ens

- adj us it . ' ' ' L gErsheNal |
e gl Sﬁ@f’é‘i“.“éé“?‘ﬁﬁﬁg%ﬁ‘%zeg%ﬁ%‘teer’d%&%ﬁléé??% ?_H‘%fnﬁf’ggé Eiki d by
the light source holding armformng,th | i ght source adjustnent unit 45.
The pﬁm&éﬁ&géhe%@ﬂfgg%p@rwg elﬁ%ﬂqlb% BB ADO CHEIDA C‘&Fﬁff’%.ﬂ?ﬁ ng a
~light receiving unit hol der 46. The adjustnment nmechanism 4l first adjusts

t he rebjddtive lpms13 immsadidl diteetiongitX-dimetion and inadangentubdeeciion of ghs 13.
That is, in a step S 1, the controller 56 controls the output controller

55 foghd WH‘E‘?&%’@ | ﬁmo:vﬁbﬂ;l&ht SPHiCRolZsouice hdjusuhemmition Sahelding th  a

wavel engt h gun or a light beamfor a DVD with a wavel ength of 635 to
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disc rotation driving unit 25. In a step S2, the controller 56 adjusts the
obj ecinachahins 4 13nalesaidjvemicat fdreshiftoty thegusitomsiif, the hight seuredj kksargd t he
position of the objective lens 13 in neeting with the design optical axis.. .
Speci HEgbiedive s BF iivinig! tRE PodHiohSs MR obyettivedéns MO limliobihbidence :
with the design optical axis.
In a step S3, the controller 56 performs the processing of minimizing the coma
aberration. That is, the objective lens adjustment unit-42 actuates the holding arms
| holding the holder supporting member 18, under control by the controller 56, such as
to adjust the radial skew and the tangential skew of the objective lens 13, in order to
adjust the tilt of the objective lens 13 relative to the optical axis to minimize the coma
aberration. Thatis, the CCD camera 48 of the detection unit 47 detects the light beam
condensed by the objective lens 13. The controller 56 actuates the objective lens
adjustment unit 42, in a controlled manner, based on the input from the coma
aberration decision unit 49, for minimizing the coma aberration. When the coma
aberration decision unit 49 has detected the minimum value of the coma aberration,

the controller 56 actuates the objective lens adjustment unit 42 for maintaining the

position of the objective lens 13, the coma aberration of which has been minimized.




17 January 2006 25 hol der supporting nmenber 18, actuates, under control by
the controller 56, the holding anus holding the hol der suppanatyizog menber
18, such as to cause novenent of the objective lens 13 in a radial
direction or X-direction and in a tangential direction or in the
Y-direction, as well as novenent of the |ight source adjustnment unit 45,

hol ding the light source 12, such tdgmt the center of the light source 12
will be coincident with- the unnovable point on the optical axis of the

obj ecti ve liﬁrlﬁislﬁtanﬁgi“ﬁé? tJ@)EigﬁFPﬁhﬁeﬁ is %ﬁgt%'ai §Hifkt dBkRsidch uskpent for

shifting thé positions ght “source 12 and the objective lens 13
for setting the pasition of the.pbjective |lens 13 intg.coinciden wth
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processing of mnimzing the coma aberration. That is, the objective |ens
adj usobgedtivedens 13 isatsoadpstehiorhoinginsgng thescoma pbierrgtiehanddheieglaivdpor t i ng
menber 18, under control by the controller 56, such as to adjust the
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controll er 56, actuates jhe objective |ens adjustnment unit 42, jn :
cont r PRt MHAEISPosIoahe O acHES i%ﬁ@ Fefraoiike 2b Aad thaphaaiisntaidd: i on
unit 49,. for mnimzing the coma aberration- Wien the coma aberration
deci si on uihita st€p Bds thteoprcaldlishéomadjisstimant dl 1sdoafled oo therdisatahle 30; on,
the controller 56 actuates the objective | ens adjustnent unit 42 for
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whi ch has been mnimzed. 17 January 2006
adjustment base block. The driving controller 53 actuates the driving motor 29, under
control by the controller 56, so that the linear velocity of the optical disc for
adjustment 1 at the time of rotation will be e.g., 3.49 m/sec as provided in the DVD
standard. The optical disc for adjustment 1, loaded on the disc table 30, includes the
first signal recording layer 5 for CD adjustment, the second signal recording layer 7
for DVD adjustment, and concentric recording tracks formed on each of the signai
recording layers 5 and 7, as shown in Figs.1 to 3. In the optical disc for adjustment I,
shown in Fig.2, the first recording area 8§, provid¢d on the first signal recording layer
5, and the second recording area 9, provided on the second signal recording layer 7,
are overlapped at least partially with each other, whereas, in the optical disc for
adjustment 1, shown in Fig.3, the first recording area 8, provided on the first signal

* recording layer 5, and the second recording area 9; provided on the second signal

recording layer 7, are not overlapped with each other. On the first signal recording



26 In this manner, the optical pickup | | is adjusted so that the position.
of the objective lens 13 is coincident with the design optrirsmadry 2066S, While
the tilt of the objective lens 13 is also adjusted for mnimzing the coma
aberration and the relative position between the |ight source 12 and the
objective lens 13. The optical pickup 11 is then further adjusted for
reproducing the DVD or the CD, that 27s, as to its relative position with
respect to the objective lens 13, light source 12 and the phot odetector 14.

In a phep S%8-11hecdaldsPladl Sinfiar tadhosd fesdrded ioh 1heaCdBy e reberdddsc tabl e
30, formng the disc rotation driving unit 25 provided on the base unit 21
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velocity of the optical disc for adjust 1 at the ti of rotatjon wll
be e. gdjusgmeant, Mﬁbl@bcaraﬁa&rﬁmauhustmmtﬁ%r &e}%_@ﬁa‘ﬂhl&g&ﬂ? d4dpealaedyi sc for
adjustnent 1, .loaded on the disc table 30, includes the _first signal

recordarsg | ayer 5 for CD adjustnent, the second signal recording |ayer 7
for DVD adjustnent, and concentric recording tracks fornmed on each of the

signal re ' I 7 inaki _ tical
gne mr%gﬁtaqgﬁgﬁt §'the peRal SR 11in Tefoduciif fhe DV D Rehep

disc for a own I n'Fig. irst recording area 8,

B o 0% oot ae bt BRI Pies 5 100 S EREBRIESP L D00

| east partially with each other, whereas, in the optical disc for
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first signal recording layer 5, and the second recording area 9, provided -
on t heecwrdinpchrea 9dithe Jeeond signgl teapeding layar & fooD IV eThatppalie wontrodach

other. On the first signal recording 17 January 2006 27
56 actuates the driving motor 29 by the driving controller 54 to cause movement of the
~ optical pickup 11 to a readout enable position of the second recording area 9. .The
driving controller 53 actuates the driving motor 29 so that the linear velocity of the

“optical disc for adjustment 1 during rotation will be 3.49 m/sec as provided in for

~example the DVD standard.

Ina étep S5, the controller 56 controls the output controller 55 for radiating the
light beam with a wavelength of 50 nm from the light source 12. This causes the light
- beam for DVD with a wavelength of 635 to 650 nm to be radiated from the Iight
source 12. The photodetector 14 detects the return light beam reflected back from the
optical disc for adjustment 1.
In a step S6, the adjustment mechaﬁism 41 performs rough adjustment for
Setting the position of the photodetector 14 into coincidence with the design position

on the optical axis. The controller 56 at this time controls the objective lens driving




| ayer- 5, 8-14 nodul ated data, simlar to those recorded on the CD, are
recorded, whereas, on the second signal recording |ayer ¥ laduheresare
recorded data for adjustnment, which are data for adjustnent for DVD but
whi ch are 8-14 nodul ated data. Turning to adjustnent of the optical pickup
11 in reproducing the DVD, when the optical disc for adjustnent 1, shown
in Figs. | to 3, is |loaded on the diggc table 30, the optical pickup 11 is
advanced by feed novenent to the position of the second recording area 9
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novenment of the optical pickup 11 to a_readout enable position of the
secon#ghbseredving apihodderthe, heolding the nhetodateetor ot 4 thist ¥ate, 1fAU88$ vi ng
notor 29 so that the linear velocity of the optical disc for adjustnent 1

dur i ngnoveiwdritast thiel Holdmgrd, hibklng abe phovoditecton 1#pundexempte b ehdVD
standard. In a step S5, the controller 56 controls the output controller 55
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source I S causes the el ength of 635 to

650 nip t e radjated fromthe lLight sou 2.. The phot odet ector, 14
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adjustnent 1. In a step S6, the adjustnment nechani sm 41 perforns rough
adj us@¥ént for setting the position of the photodetector 14 into

coi ncidence with the design position- on the optical axis: The controller

56 at thi sId iangtep @, rthe adjinemehi atdchvaisnedd periforong rdugh adiistineB0G6r 28 uni t
16 such as to turn off both the focussing control and the tracking control.
| The - optimizing the optical path length frqm the light source 12, that is the light emitting
position, up to the optical disc for adjustment . At this time, the controller 56 turns
the focussing control and the tracking control on and off, respectively, for focussing
on the second signal recordiné layer 7. For this focussing, the astigmatic method, for
example, is used. The controller 56 controls the objective lens adjustment unit 42,
holding the objective lens 13, the light source adjustment unit 45, holding th¢ light
source 12, and the light receiving unit holder 46, holding the photodetector 14, to
perform rough adjustment for opi:imizing the optical path length from the light emitting-
point up to #he optical disc for adjustment 1.
In a step S8, the adjustment mechanism 41 performs rough adjustment for
* bringing the position of the photodetector 14 into alignment with the design position
on the optical axis. At this time, the controller 56 controls the objective lens driving

unit 16 so that both the focussing control and the tracking control will be turned on in

order to permit the light beam to scan the concentric recording track as the light beam




i ght receiving unit hol der 46, holding the photodetector 14 in this state,
causes nmovenent of the hol ding anus, hol ding the phot odetrasi:oy 2004, under
control by the <controller 56, in order to perfonn rough adjustnent for
bringing the position of the photodetector 14 into approximte coi nci dence
with the design position on the optical axis. In a step S7, the adjustnent
mechani-sm 41 perforns rough adjustn@fit for optimzing the optical path
length fromthe light source 12, that is the light emitting position, up

to thp fophiged orfiheGetonid ﬁ@h&l&*‘e@fdlné laydr 7t Meanwibile, thweaclangreohtret is56 t ur ns

the focussing control and the tracking control on and. off, respectively,
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the objective | ens ustmept unit 42, CtIV t he
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| ight receiving unit hol der 46, hol ding the phot odet ect or perform

r oughstattj, ¢atisesnhovancmttiithe hmlﬂglg frenofitritbepheatittectordidy llﬁﬂommrﬂéou byght
emtting- point up to the optical disc for adjustnent 1. In a step S8, the

-adj 1 fhe
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posi t nto alignnent wt he deS|gn position
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control WI|| beturned on in order tq peymt the beamto an the
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focussed on the second signal recording layer 7. Meanwhile, the tracking
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phase detection)
to the optical disc for adjustment 1. The controller 56 controls the objectivc lens
driving unit 16 so that both the focussing control and the tracking control will be
* turned on in order to permit the light beam to scan the concentric recording track as
the light beam is focussed on the second signal recording layer 7. The controller 56
céntrols the objective lens adjustment unit 42, holding the objective lens 13, the light
source adjustment unit 45, holding the light source 12, and the light receiving unit
holder 46, holding the photodetector 14, to perform fine adjustment for optimizing the.
optical path length from the light emitting point up to the optical disc for adjustment
Bl |
| The adjustment mechanism 41 then performs adjustment of the optical pickup
11 in reproducing a CD. If the disc loaded on the disc table 30 is the optical disc for

adjustment 1 shown in Fig.2, that is the optical disc in which the first recording area

8 on the first signal recording layer 5 and the second recording area 9 of the second




~for optimzing th optical path length fromt
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met hod. The phot odet ector adjustnment unit 46, hol ding the photodetector 14

inthis state, causes novenent of the hol ding anus for thephstoeet ect or
14, under control by the controller 56, by way of perfonning fine

adj ustment of bringing the position of the photodetector 14 into _

coi ncidence with the design position on the optical axis in a step S9, the
adj ust nent nechani sm 41 perfonns fing adjustnent of the optical path '

|l ength fromthe light source 12, that is the |light beamradiating point, up
to th @erat ¢h ofhcf ARk EQhﬁoH@ﬁ
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second signal recording layer 7. The controller 56 controls the objective
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adj ustment unit 45, holding the |ight source 12, and the Il ight receiving
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| oaded on the disc ta e30 opti cal c for ust owmn in
o 3onghagisg sahlp J0opthecutical disc for adismensd, theraticakpiskiprg: Bosatehon  he

first signal recordl ng layer 5 and. the second recording area 9 of the

secondnlie dhdearemBATR, 20nosidymaked bydicdd mypveagent. 7 are overl apped at | east

partially with each other, the controller 56 in a step S| O swtches the
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|l i ght source 12 for rad| ating the light beamfoor.a CDwth a wavel ength
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recording layer 5 and the second recording area 9 of the second signal recording layer
7 are not overlapped with each other, tﬁe slide member 23, having the optical pickup
11 mounted thereon, is advanced by feed movement, along the radius of the optical
disc for adjustment 1, up to a position capable of reading the first recording area 8. The
controller 56 then in the step S10 switches the light beam to be radiated. That is, the
output controller 55 controls the light source 12 for radiating the light beam for a CD
with a waveicngth of 780 nm. The photodetector 14 receives the return light beam
~ reflected back from the first signal recording layer 5 of thé optical disc for adjustment
) _ _
The driving controller 53 actuates the dfiving m.otor 29, under control by the
controller 56, so that the linear velocity of the optical disc for adjustment I will Be 1.2

to 1.4 m/sec as provided in for example the CD standard.



- 11 nounted ther

the first signal recording layer 5 of the optical disc for adjustnent 1. If -
the disc |loaded on the disc table 30 is the optical di sd7famaraldpéist nent 1,
the optical pickup 11, nounted on the slide nenber 23, is not advanced by
feed nmovenent. If the disc | oaded on the disc table 30 is the optical disc
for adjustnent | shown in Fig.3, that is the optical disc in which the
first recording area 8 on the first 338ignal recording layer 5 and the
second recording area 9 of the second signal recording |layer 7 are not
over| appedirlﬂfatéi!ee;?sqm, Bich&djustriéht ShediRanismber pédfora\tongh tddusthidmt dor pi ckup
(o]

n, 1s advanced by feed novenent, along the radius of the
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the light beamto be radiated. That jis,.the output ontrollerﬁl55.controls
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wavel ength of 780 nm. The phot odetector 14 receives the return Iight beam
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for adjustnent 1 The driving controller 53 actuates the driving notor 29,
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optica J ust’nent to 1.4 in/sec as provided in for
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phot odet ector 14 into coincidence with the design posjition on the optical
axi s. infrdecwrperéine rowh adjustment forringingthe posifien ithe photodesetorH vi ng

‘unit 16 such as to turn off both the focussing control and the tracking

cont r plte cohividéRt with¢led dédign pokitionodl éic dticdlakil. ng t he phot odet ector 14
in this state, causes novenent
In a step S12, the adjustment mechanism 41 performs rough adjustment for
optimizing the optical path length from the light source 12, that is tﬁe light emitting
~ position, up to the optical disc for adjustment 1. At this time, the controller 56 turns
the focussing control and the tracking control on and off, respectively, for focussing
the objective lens driving unit 16 on the second signal recording layer 7. For this
focussing, the astigmatic method, for example, is used. The controller 56 controls the
objective lens adjustinent unit 42, _holding the objective lens 13, the light source
adjustment ﬁm’t 45, holding the light source 12, and the light receiving unit holder 46,
holding the photodetector 14, to perform rough adjustment for 6ptimizing the optical
path.Iength from the light emitting point up to the optical disc for adjustment 1.
In a step S13, the adjustment mechanism 41 causes rotation of the light source

12, held by the light source holding arms of the light source adjustment unit 45, as the

disc rotation driving unit 25 of the base unit 21 is actuated for rotationally driving the




i

of the holding arns, holding the photodetector 14, under control by the
controller 56, in order to performrough adjustnent for gy pgst he
position of the photodetector 14 into coincidence with the design position
on the optical axis. In a step S 12, the adjustnent nechani sm 41 perforns
rough adjustnent for optimzing the optical path length fromthe |ight
source 12, that is the light emttigg position, up to the optical disc for
adjustnment 1. At this tinme, the controller 56 turns the focussing control
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this _focussing he astigmatic thod, for. exanple, i§ u . oThe.
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objective lens 13, the light source adjustment unit 45, ho]dinq the |ight
sour cthré®beans, dothat itigh phaseadifferergetbutwetothtet 066 ordérdightngill be 180°.
phot odetector 14, to perfonn rough adjustnent for optimnzing the optical

n
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adj ust nmen step S 13, adj ust ment mechani sm 41 causes rotation
of t | i,ght ,source, .12 _.held by the |ight..source hql.di-n the |ight
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opt i cheanas by thepigaal defeation umt SipThages, the sptigd pic #0dotq RBRLY as t he
one order light of the light beamis rotated about the optical axis of the

- zer o wacldng lstghat, so fkatrthagerd brdue lHaha o ths hghhbearh vallpican dhelicbheemnice
bet ween the one order light will be 180. The optical pickup I | is now
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In a step Sl14, the adjustment mechanism 41 performs fine adjustment for
setting the position of the photodetector 14 into coincidence with the design posifion
~ on the optical axis. The controller 56 controls the objective lens driving unit 16 so
that both the focussing control and the tracking control will be turned on in order to
permit the light beam to scan the concentric recording track as the light beam is
focussed on the first signal recording layer 5. In this state, the photodetector.
adjustment unit 46, holding the photodetector 14, causes movement of the holding
arms for the phofodetector 14, under control by the photodetector 14, to execute fine
adjustment of bringing the position of the photodetector 14 into coincidence with the
design position on the optical axis.

In a step S15, the adjustment mechanism 41 performs fine adjustment of

‘optimizing the optical path length from the light source 12, that is the light beam




tracking servo, so that the zero order light of the light beamw || scan
the concentric recording track of the optical disc for adjusiyEns 1, based
on the output signal of the photodetector 14 which has received the |I one
order light. In a step S 14, the adjustnment mechanism 41 perforns fine
adjustnment for setting the position of the photodetector 14 into

- coincidence with the design position3 on the optical axis- The controller
56 controls the objective lens driving unit 16 so that both the focussing
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movenent of the holding arnms for the photodetector 14, under control by
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of the photodetector 14 into coincidence with the' design position on the
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~adjustnent unit 42, holding the objective lens 13, the |ight source

adj uspambup taithe dpticalidvbofpriddjustiogit 1. source 12, and. the |ight receiving
unit hol der 46, holding the photodetector 14, to performfine adjustnent .
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to the optical "disc for adjustnent 1.
has an allowance for tilt larger than that of the DVD, this skew adjustment is made
such as to satisfy the tilt allowance for DVD. It should be noted that, if the disc
mounted on the disc table 30 is the optical disc for adjustment 1 shown in Fig 2, that
1s an optical disc in which the first recording area 8 on the first signal recording layer
5 and the second recording area 9 of the second signal recording layer 7 are overlapped
atleast partially with each other, the controller 56 in a step S16 switches the light beam
to be radiated. That is, the output controller 55 controls the light source 12 for
radiating thé light beam for a DVD with a wavelength of 635 to 650 nm.
If the disc mounted on the disc table 30 is the optical disc for adjustment 1
| shown in Fig.3, that is an optical disc in which the first recording area § on the first
signal recording layer 5 and the second recording arca 9 of the second signal recording

“layer 7 are not ovcrlapped with each other, the slide member 23, having the optical

pickup 11 mounted thereon, is advanced in a direction along the radius of the optical




The adj ust nent ne¢hani sm 41 then proceeds to skew adjustnent. Since the CD
has an all owance for tilt larger than that of the DVD, t Hi$nsdelf0@adj ust nent
i s made: such as to satisfy the tilt allowance for DVD. It should be noted
that, if the disc: nounted on the disc table 30 is the optical disc for

adj ustment | shown in Fig.2, that i an optical disc 'in which the first
recording area 9 on the first signal recording |layer 5 and the second

recor dj t C . signal  recordin er 7 are overlapped at
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the Ii hﬁ,bean1 Eo g adj ated. That s, the output controller 55 controls
the | ight he songrollep gé‘r;en M$tep S Svritches dhe hshtagwmrto depodiatgd.nThat

wavel ength of 635 to 650 run. If the disc nounted on the disc table 30 is

t he opisi el owpsicedntrolled 55 sonteols the lightssaréanl Fiar.radiatingtthé Hghtbemh feal di sc
"in which the first recording area 8 on the first signal recording |ayer 5
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not overl apped with eaﬂ(’:% ot her,otEe @Fi de nenber 23, having the optical
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capabl e of, re?d' ng qut the second recording area, 9. The controller 56 then.
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~controller 55 controls the light source 12 for radiating the light beam for

a DVDpmpvhled indoekrample the IPED standif@. hina sFEPES K, ithé bentesiér 6 hetuafed
actuates the driving notor,29so that the linear velocity of the optical
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for exanple the DVD Standard. In a step ,© the control actuates

t he obj ectq I b U nt unit 42 so that the jitter produced in the
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In a step S18, the adjustment mechanism 41 confirms the optical characteristics
in reproducing the DVD. For example, the adjustment mechanism 41 controls the
| output controller 55 so that the RF signal generated by the signal detection unit 51 by
_an output of the photodetector 14, which has detected the return light beam reflected
‘back from the second signal recording layer 7, will be of an optimum value.. The
- adjustment mechanisin 41 also confirms the adjus.ﬁnent of the output level of the light
source 12. |
The adjustment mechanism 41 then performs adjustment of the optical pickup
11 in reproducing a CD. If the disc loaded on the_ disc table 30 is the optical disc for
adjusﬁncnt 1 shown in Fig.2, that is the optical disc in which the first recording area -
8 on the ﬁrst signal recording layer 5 and the second recording area 9 of the second

signal recording layer 7 are overlapped at least partially with each other, the controller




unit 51 will be of the least value. In a step S18, the adjustnent mechani sm
41 confirnms the optical characteristics in reproducing tlfiéanBAFR00é-or

exanpl e, the adjustnent mechanism 41l controls the output controller 55 so

that the RF signal generated by the signal detection unit 51 by an output

- of the photodetector 14, which has detected the return Iight beamreflected
back fromthe second signal recordifg layer 7, will. be of an optinmm

val ue. The adjustnment nmechanism 41l al so confirns the adjustnment of the
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"disc loaded on the disc. table 30 is the optical di fo adj ystnent 1
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8 on the first signal recording |ayer 5 and the second recording area 9 of
t he setP®@nngi gnal recording layer 7 are -overl apped at least partially with
each other, the controller 17 January 2006 35 56 in the step S 19 swtches

the 11 on BIAPULR 1BRILAR Bk Sive ABRE30 Sitht BpiCAl g fof QfsanbAt | shomcont rol s

the |ight source I ng beamfor a CD with a wavel ength
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recording area 8 on the first signal recording |layer 5 and t.he second

r ecormticogliagday® Sodnd the ssearshetcordjngiaread of diesgcond gnalresprdifglayifer | apped
wi th each other, the slide nmenber 23, having the optical pickup | 1
mountedrd hef GRHapped sduaestcothyr, fbedlide wentndr 28, bayingtheropdicabpwkuphe

optical disc for adjustnment 1 up to a position capable of reading the
firsty f'ﬁl%?lrn?é({'ﬁlc%o%i@advgnged.by feed movement along the radius of the optical disc
for adjustment 1 up to a position capable of reading the first recording area 8. The
controller 56 then in a step S19 switches the light beam to be radiated. That is, the
output controller 55 controls the light source 12 for radiating the light beam for a CD
with a wavelength of 780 nm.
" The driving controller 53 actuates the driving motor 29, under control by th¢
| controller 56, so that the linear velocity of the optical disc for adjustinent 1 willbe 1.2
to 1.4 m/sec as provided in for example the CD standard.

In a step S20, the adjustment mechanism 41 confirms optical characteristics in
reproducing the DVD. For example, the adjustment mechanism 41 controls the output
controller 55 so that the RF signal generated by the signal detection unit 51 by an
output of the photodetec;tor 14, which has detected the return light beam reflected back

from the second signal recording layer 7, will be of an optimum value. The adjustment

~ mechanism 41 also confirms the adjustment of the output level of the light source 12.




controller 56 then in a step S19 switches the |light beamto be radiated.
That is, the 'output controller 55 controls the |ight souriGewd®2fo6r
radiating the light beamfor a COD with a wavelength of 780 non. The
driving controller 53 actuates the driving notor 29, under control by the
controller 56, so that the linear velocity of the optical disc for
~adjustment 1 will be 1.2 to 1.4 inBsec as provided in for exanple the CD
standard. In a step S20, the adjustment nechani sm 41 confines optical
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mechani sm 41 contro e output “controller 55 sO that the RF signal
generated.by the.signal detection unit 5 an- _put pu -

ohot ot ekt 1, fpretes Eaanctrdnratdt BY sifical Bkt Bl THF opteal) pack
fromthe second signal recording layer 7, will be of an optinum value. The
adj uspiskup 11pfartvelmich theiaptatad edsshnenilasiapsnels) acloseis seguredo 8hg pide | evel
of the light source 12. 17 January 2006 36 The adjustnent_mnechani sm 41,

whi chleashdrind whRdnopttesak. adj ust ment of the optical pickup 11, inspects
e.g., an error rate of the optical pickup 11. The optical pickup 11, for

nerber 23 Sk iy ALV SEDARIE pidd ) loyS BRI e B Op 11
¢ ecornemiey 8s PECYifed Wathyfs Srsleb Py aps @S dlifeRhyRicahriid B s Pona
recording layer 7 of the physical fonnat for DVD, the adjustnent of the CD
dur i ngDrapt withathe sacembsiphaltreodrding la9eD 7dvrthe ghy sisebthrmat far YR, the
achi eved snoothly w thout exchanging the optical disc for adjustnent as
conveqfjusi@ddt}of the CD during reproduction and that of the DVD during reproduction
can be achieved smoothly without exchanging the optical disc for adjustment as
conventionally.

Since the concentric recording tracks are provided on both the first signa}
recording layer 5 and the second signal recording layer 7 of the optical disc for
adjustment 1, there is no risk of the optical axis of the objective len; 13 being moved
from the inner rim toﬁard-s the outer rim of the optical disc for adjustlngznt 1, with
lapse of time, such that adjustment can be carried out as the optical axis of the
objective leﬁs 13 is coincident at all times with the center of the light b‘eam..

Since the data of the same modulation system are recorded oﬁ the first signal
recording layer 5 and the second signal recording layer 7 of the optical disc for
adjustment 1, it is sufficient to provide the sole modulation unit 57 and the sole error

correction unit 58 in the adjustment mechanism 41.

This optical disc for adjustment 1 is used for adjusting the optical pickup 11



Since the concentric recording tracks are provided on both the first signal
recording layer 5 and the second signal recording |ayer %7&huanti®iopti cal
disc for adjustnent 1, there is no risk of the optical axis of the
-objective lens 13 being noved fromthe inner rimtowards the outer rim of
the optical disc for adjustnent 1, with |apse of tinme, such that

adj ust nent can be carried out as thgjoptical axis of the objective |lens 13
is coincident at all tinmes with the center of the |Iight beam Since the

data g&ﬂléfm%%ﬁ%m;cg@é P’Léé@?ea?%lﬁhg @@b?§ir&%q&f§ {8086 fiddllagb9nd

recording laye signal recording layer 7 of the optical

disc fo adj ust , 1t is sufficient, t.o pgr.ovide the sole .nodyl ation
uni t gvf)éﬂaa gﬂﬁlss'ggzé‘é%r‘B?é“léB??e‘éﬁngw @hvtm ich tg?‘né‘u fiEs‘{fﬁlEFﬁ aEchani sm
41. This optical disc for adjustnent 1 is used for adjusting the optical

pi ckumotiulatich Hkasmallgr deO6ha7in DND) thatds usednasdbeimedulptiordyatsan foe DVD.
Since it is not the 8-16 nodulation used in DVD, "but is the 8-14"

modul ?éc‘o?di'inﬁuﬁf‘ed dath, GP.isi PosMBile ot RelicvemiiRy 1eid Rinpsséd (ol derudiulla@tidron is
smal ler than that in DVD," that is used as the nodul ati on system for
recording t.he data, it is possible to relieve the |oad inposed on
demodBi UEPBHE processing. If the optical disc |loaded is the optical disc

_ for adjust t 1.shown in Fjg..2, that . is the optical, disc Ln ich the
first rec oHdha gpae'rgah@ lgadedy the patical d@%ﬁsorﬁgﬂwgiﬁﬂbﬁﬁlé%? m Elgami‘?ﬂe
second recording area 9 of the second signal recording |ayer 7 are

- over | aphedptiahl disash wiach thel firgt micondiegaine8 barthe firstissgnah recwdng hyeo
advance the optical pickup 11 by feed novenent, while it is only necessary

to swk bl id\Rcofl e@rdt é&i9Bftlﬁ%@bn&’@@ﬁaﬁ@cbﬁdlh@%ﬁﬁ%@Bvéﬁ@p;@éﬂ ust ment

in reproducing the DVD and the adjustnent in

at least partially with each other, it is unnecessary to advance the optical pickup 11 by
feed movement, while it is only necessary to switch the sort of the light beam, when
switching between the adjustment in reproducing the DVD and the adjustment in
reproducing the CD, thus enabling smooth switching.

Ifthe optical disc loaded is the optical disc for adjustment I shown in Fig.3, that
is an optical disc in which the first recording area 8 on the first signal recording layer -
5 and the second recording area 9 of the second signal recording layer 7 are not
overlapped §vith each other, data can be read out reliably when reproducing the first
recording area 8 of the first signal recording layer 5.

R ‘The adjustment in reproducing the DVD in the aforementioned steps S5 to S9
orthe adjustment in reproducing the CD in the steps S10 to S$15 is not limited to that
shown for example in Fig 5, but the adjustment in reproducing the CD may be carried -

out aftér the adjustment in reproducing the DVD. The step of confirming the optical




reproducing the CD, thus enabling snpboth switching. If the optical disc

| oaded is the optical disc for adjustnent 1 shown in Fig.173anutrpagos i S an
optical disc in which the first recording area.8 on the first signal
recording layer 5 and the second recording area 9 of the second signal
recording layer 7 are not overlapped with each other, data can be read out
reliably when reproducing the first 38recording area 8 of the first signal
recording layer 5. The adjustnent in reproducing the DVD in the

af or eEﬁﬁfaicg}gsgicg gﬁ g&fgé}léiﬁ i PiGUDtiﬁ' %@@Hep%tl@aﬂh% b8 ih@pEIpsiidngith lilge CD in

the steps mted to that shown for exanple in Fig.5,

but the adj ustyrent in reprqduci ng the CD ma e. canri . t he
o ustieBrt sontBppe i PRAC USRS o EResRE G e G ik s 8101 -
January 2006 38 characteristics in reproducing the DVD in the step S 18
may be’ i nt & thioapgical mickup 1 his fosned byra leserrqoupiargtherronapanenis except the
characteristics in reproducing the CDin the step S20. If the optical

pi ckugbjectivedeR DT3B WM fiad tagthierc Qpsequerttlye teoadasent:s iextrepdrfomeed
objecti've lens 13 are unified together. Consequently, the adjustnment to be

perfo (N i, . t F=TalE t he
Corm. SpEnrul s SR ol SRR Fyipnlar B Simd fBRAUR TR stBps |12
optic pickup 11 is fonned .by..a | aser .coypler,. Jt ig,only sufficient to
carrygiﬁﬁ? Sgd@?&’ ‘6ﬁ‘%ﬁ?‘gsfﬁ§df” 18?‘*%@%;?&@@ lﬁgﬂ?(‘e‘i\w ﬁ‘(}é@q{ c[o'%)f dr egoi ng
expl anation has been made by taking an instance of adjustnment of the

opt i chilis pnbk syfragretlib eanly qud postiest adjubisadntodéhcpbiasivelenv\VD, the present
invention is not limted to this configuration. That is, depending on the
sort of tpagRRihGhl fHispeid®explahstion has ¢tebh aaadeby kukinigsan sietanddhef

~nodul ation systemfor recording data is determned, while the signal

' ecorgﬂjﬁguh&){t%f AL ofy&?al?)%léu%%apgbl%%ffr915roducing both the CD and the DVD, the
present inivention is not limited to this configuration. That is, depending on the sort
of the optical disc for which the optical pickup is used, the modulation system for

recording data is determined, while the signal recording layer of the optical disc for

adjustment 1 is determined by the physical format employed in the optical disc.

Industrial Applicability

'Sincc;, the optical disc for adjustment according to the present invention has at
last two .signal recording layers, and data modulated in accordance with the same
| modulation system are recorded in the respective signal recording layers with different
physical formats, the optical pickup capable of recording and/or reproducing two or
more sorts of optical discs may be adjusted in succession, without the necessity of

exchanging the optical disc for adjustment, thus expediting the optical pickup




adjustnment 1 is determ ned by the physical fonnat enpl oyed in the optical
disc. Industrial Applicability Since the optical disc fori7aspagtorent
according to the present invention has at |ast two signal recording

| ayers, and. data nodul ated in accordance with the same nodul ati on system
~are recorded in the respective signal recording layers with different
physical formats, the optical pickupgcapable of recording and/or
reproducing two or nore sorts of optical discs nay be adjusted in

T e

~adj ust nent process. Since the data O[y t he _sarie nodul ati on .s%ﬁﬁgm Rave been
r ecoriidbic respeetiee sigBpldeeordeng layses, OpBCYIRI Al PIpEs S INGGIruL EErs
processing circuit suffices. In addition, since the recording tracks

pr oviglktition, sihee thespeatdivetratkngdovidetiorttic nespeayier sigral eecodogriayéns, t here
is no fear of the optical axis of the objective | ens being noved fromthe

i nne rarg B{Snkeﬁ\ﬁ‘fcd $hdrb ‘?% gH URhr 6 e‘(’)ﬂkﬁttbgg %tﬁﬁ%ﬂhef‘d tivil fes q)'%ﬁlgﬁﬁi@ﬁ/%ﬁu ence

t hat ustment nay carrie e optical axis of the objective

I ' i nci dent  at Il ti . W t.h th t he light b On th
ot hertraile Tapac gt aardh the gulF SN faper oF Bive. afin e rrusGlenERy: ceup

~capabl e of recording and/or reproducing two or nore aqptical ,di_acs i S
r ecoradgusturent oray begarogd cad as thengptigel apisiaddhe ebigctivelensijsyoipsadentalvi ng at
-l east two signal recording l|ayers, in each of which data nodul ated in

accorgiegigres With theeemsansf thiediglateam. system have been recorded
concentrically with different physical formats, the optical pickup

adj ust ment, Qlﬁé@fﬂe?ﬂﬁn&gdtcl?@diﬁg{té gs ReLnt iﬂyéﬁi?fxf,ss%&“th‘é‘é Rt pﬁkﬁgangi ng

the optica ISC Tor adjustne onventional I'y, thus expediting the

optical pjck ; . . ..
P c_apagie of l%cordmg and/or reproducing two or more optical discs is recorded and/or

reproduced using an optical disc for adjustment having at least two signal recording
layers, in each of which data modulated in ac'cordance with the same modulation
system have been recorded concentrically with different physical formats, the optical
pickup adjustment operations can be carried out in succession without exchanging the
optical disc for adjustment as conventionally, thus expediting the optical pickup
- adjustment process.
| Furthermore, according to the present invention, since the optical pickup
capable of recording and/or reproducing two or more optical discs 1s recorded and/or
feprod_uced using an optic_al disc for adjustment having at least two signal recording
layers, in each of which data modulated in accordance with the same modulation
sysfem have been recorded concentrically with different physical formats, the optical

* pickup adjustment operations can be carried out in succession, without the necessity




- adj ustnent process. Furthennore, according to the present invention, since
the optical pickup capable of recordi ng and/ or reproduci igatuew2d6 nore
optical discs is recorded and/or reproduced using an optical disc for
~adjustnment having at |least two signal recording |ayers, in each of which
data nodul ated in accordance with the sanme nodul ati on system have been
recorded concentrically with differgat physical formats, the optical _

pi ckup adj ustment operations can be carried out in succession, wthout the.
necessj : ry.,: 4 : i j | S8 f

ad; usohelgraglAMELHEN T Ry Ry TEEREAE SO ERGORRL. T kil the

adj ust nent, process. 17 January 2006 41 CLAIMS 1. An adjustnent apparatus
for apPBeHPuRAREBHEEIPFESng a disc rotating unit for nounting thereon
and. for rotationally driving an optical disc for adjustnent,, said
optical disc for adjustnment being adapted for adjusting an optical pickup,
said optical disc for adjustnent having at |east two signal recording

| ayers, there being concentrically recorded in the respective signal
recording layers data nodulated in accordance with the sane nodul ation
system but wi-th respective different physical formats; said optical pickup
bei ng configured for collecting a |light beam radiated from a |ight
source, wWith an objective lens, and for detecting the return |[ight beam
reflected back fromsaid optical disc for adjustnent. by a photodetector,
said optical pickup ' - o




di splaci ng said objective lens, by an objective lens driving unit, in a
~direction along the optical axis of said objective |ens afidasiay2006i r ecti on

per pendi cular to said optical axis; and adjustnent neans for adjusting the
relative positions of said |ight source and the objective |lens and the
tilt of the optical axis of the objective |ens; said adjustnment means
ilTumnnating said |ight beamto oneypf said signal recording l'ayers of
said optical disc for adjustnment, in a preset position relative to said
- optical disc for adjustnent, for(ﬁghﬁigﬁ ng the relative positions of said
|ight source and the objective | ens, d objective lens driving unit
- di spl aci ng iﬁid obj ective | ens alon% qu optical. axis thereof by said

obj ecli Vi pdimstaentanpgrains for ynepN¢a] gk WHLEMPERWE: 17 January 2006 42
~illum nated on another signal recording |ayer ofthe optical disc for

adj ust ment a discabting it fdjmsintilpetheedtat ankfaostationaly deiviveean satidal i ght
source and the objective lens. 2. The adjustnent apparatus for an optical

pi ckug; i i ' : i eash Qfingaind si gnal
Fecordieaao) adRimbet, St Bplct M AU EGRa el B or dod
therein, has,, in a.tracking cpntrpllabl e .range said objective.lens, 'the
tra romic i i oPG s EB iyt S PR ableaS o, RREE offlinecr * sai g
signal recording _|ayers and a beginning end of a recording area of another
si gnalayerse thergi baing spneentsaally serjordedrimtherrespeciiye signal Fees@EY8¥PES on
relative to said optical disc for adjustnent displacing said objective

1 ens dytasadbdulabideit acterdens with thagampihoduladon diysteni banwithasgpddieveopt i cal

axis of said objective | ens, said adjustnent neans also displacing said
objec&ﬁgg%ﬁfﬁﬁyg@@lqghgmgpjective lens driving unit in a direction along the
said optical pickup being configured for collecting a light beam, radiated from
a hght source, with an objective lens, and for détecting the return light beam reflected
back from said optical disc for adjustment by a photodetector, said optical pickup
l_ displacing said objective lens, by an objective lens driving unit, in a direction along the
optical axis of said objective lens and in a direction perpendicular to said optical axis;
and
adjustment means for adjusting the relative positions of said light source and the
objective lens and the tilt of the optical axis of the dbjectivc lens;
said adjusﬁnent means illuminating said light beam to one of said signal
recording layers of said optical disc for adjustment, in a preset position relative to said
-optical disc for adjustment, for adjusting the relative positions of said light source and

the objective lens, said objective lens driving unit displacing said objective lens along

the optical axis thereof by said objective lens driving umit, said light beam being



optical axis of said objective |lens, said adjustnment means illum nating
said |light beam to said other signal recording |ayer of 19dindarppnécal disc
for adjustment for adjusting the relative position between said |ight
source and the objective lens. .3. The adjustnent apparatus for an optical
pi ckup ‘according to claim1l wherein the recording areas of said signa
recording layers of said optical disgg for adjustnent, having data recorded
t hereon, are not overlapped with one another; there being provi ded novenent

”eanslﬁnﬁpngag#‘%blgg?rg@éfﬁgﬁésl gQé%@%a%}agrQF bED opBLAKHE: fof adjlihRat infkddt ong the

radi us o stnent; “*sal d novenent means causi ng
novenent ,of said,optical .pickup to a.fj.rst 17 January ,2006 4 osition;
sai d SRipdihii reRiyRPaNIioRs beiberg s2id Lkt W%@&ﬁﬁ}%ﬂ‘@ﬁsgx‘ﬁ Ry o gnal
recording |ayers of said optical disc for adjustnent in -said first

posi t 2on The adjussmenhapparatuatfpy en mpsical prekupfaceerding tqplaisolimderemd t he
obj ective lens; said novenent nmeans causing novenent of said optical

pi CkUpedoRdihgs AFQNSFPQitht bPRafli s@iat vechrdify Slayérs of Shid pPtical dlisc eid
adjustnent means illumnating said |light bear. to another signal recording
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appara us for an optical pickup according,to claiml1 further conprising:
an ungblestivahens, Hrolin -ené@l%ﬁge %ﬂ&i Hsordige aﬁ?ﬂcﬁ@&ﬁf%fov %Bﬁaﬁbogg Pt ght

beam radiated fromsaid |light source; said imaging unit detecting the
| i ght sdidangrzd deedrdihg lagenssmidch beginnalg gidélprdcording area of another signal
| recording layer;
said adjustment means in said preset position relative to said optical disc for
adjustment displacing said objective lens by said objective lens driving unif in a
direction along the optical axis of said objective lens, said adjustment means also
_displacing said objective lens by said objective lens driving unit in a direction along the
optical axis of said objective lens, said adjustment means illuminating said light beam
to said other signal recording layer of said optical disc for adjustment for adjust.ing the
-relative position between said light source and the objective lens.
3. The adjﬁstnient apparatus for an optical pickup according to claim 1 wherein the
recording areas of said signal recording layers of said optical disc for adjustment,
having data recorded thereon, are not overlapped with one another;
 there being provided movement means for causing movement of séid optical

~pickup in a direction along the radius of said optical disc for adjustment;

said movement means causing movement of said optical pickup to a first




a pre-stage before illumnating a |ight beam from said optical pickup to
the signal recording |ayer of said optical disc for adjustmenty20eai d

adj ust ment means perform ng rough adjustnent as concerns the coma
aberration based on the detected results. 5. The adjustnent apparatus for
an optical pickup according to claim4 wherein said adjustnment neans
perfornms adjustnment as for the comp,faberrati on and subsequently

illumnates a light beamfromsaid optical pickup to the signal recording

| ayer of .said optical disc for adjustnment to adjust the relative positions
of sdWWP¥ht source and the objective | ens based on_the return |ight beam
fromsaid optical disc for adjustnment. 17 January 2006 44 6. The

adj ust mentsaappdjetment oneans dpunicatingi sid Jighd degam (fg ene afasaid g ei n t he
adjustnent on illumnating the light beamto said one of the signal

J ecorr@b@ﬂiiﬁ%ﬁ%fe?s of %id%tfc_h?ﬂ'is@ for AYjukehéitiianald firagiositiont adjust fheght
source-so that the phase difference of f one order light, centered about

zero order |ight 1. (ke saj - i : e |ight
bei ng St eravts o ot dEE SBrsio BRERbisERLe 1 i ftenin o
adjustnment. 7. The adj ustnent apparatus for, an.optical pickup agccording to
cl ai reaBsganeyvemeny of Saa&pngﬁa}migl?uﬁa%S%&Pdmlttcﬁbd‘tcf&lf?gfoéok‘%@“gﬁﬁtc al gaxi s
of said objective lens, based on the results of detection of the return

| i ghtpdsétaon;f saith sdjustnogiti omansli ionfivatisgljsast fght bxfam e anddier Bgash
radi ated from said optical pickup to said optical disc for adjustnent, as

the &b@i&ingga@@-fbﬁgﬁiat@ﬁicfau arctibea jxﬁflﬁeﬁ%ﬁ*%ﬂjds‘@in@%bréﬁﬁlve ipogitidie

recording t ormed ~ on said signal recording |ayer of said optical disc
Lo 4P s Einde SRS, 7L UT L 2 b, 2 st
4. The adjustment apparatus for an optical pickup according to claim 1 further
comprising:
an imaging unit provided facing said optical pickup for imaging a light beam
~ radiated from said light source;
said unaging unif detecting the light beam radiated from said optical pickup in
a pre-stage before illuminatihg a light beam from said optical pickup to the signal '
recording layer of said optical disc for adjustment; said adjustment means performing
rough adjustment as concerns the coma aberration based on the detected results.
5. The adjustinent apparatus for an optical pickﬁp according to claim 4 wherein said
adjustment mehns performs adjustment as for the coma aberration and subsequently
 illuminates a light beam from said optical pickup to the signal recording layer of said
“optical disc for adjustment to adjust the relative positions of said light source and the

objective lens based on the return light beam from said optical disc for adjustment.




adj ust rent nmeans adjusts the tilt of the optical axis of the objective |lens
based on a value of jitter of a detection output signal whisshnirass det ect ed
the return light beam fromthe optical disc for adjustnment of the |ight
beam radi ated fromsaid optical pickup to said optical disc for
adjustnent. 9. An adjustnent nmethod for an optical pickup adjustnent
apparatus conprising: a disc rotatigg unit for nounting thereon and for
rotationally driving an optical disc for adjustnment, said optical disc for

adj us bei ng adapt ed f or. adj ust.i - 1 r -]

o ki Lhe ACeBHRERS RRyrCaBspr S BRUCAiERWE foci GO 8RR S R nBRh iRt
recording |ayers, there bei r]gI concentrically recorded i nﬁéhe respective

si gnandiugisnentionyilivayieeting the hghtdwantespid ongf shesgnal rhcordingdayersds

nodul ati on system but with respective different physical fonnats; and said

opt i cahrriedadue by @itatiehdlBcidjugting baidHighieanrceast titaethd phaseadiffgrbncsofir ce
with an objective lens, detecting the return |light beamrefl ected back

from _stadall‘ésp bt ﬁgbt,%ﬁf re ngo@diefstdra@ﬁ i, iR PSP Q&P Prdet3ero Fight cal

pi ckup acl fig’sai ctive |lens, y an objective lens driving unit,

in a direction alo t he apti.cal is thereof ;and in a . directi,on
per pe%‘i Eordgr ang 15&%&’"’8}& H%E‘Hlmgffigmgéf"g!e JALPITkHP t%?‘l#ﬂ)%@ﬁrﬂﬁcgpﬁ g:
iltumnating said |ight beamto one of said signal recording |ayers of said

opt i cadjusterd. f or adjustnent, in a preset position relative to said optical
~ disc for adjustnent, for adjusting the relative positions of said |ight

oL |l e T Ve, | ons by oy o Serl e ans v iving unit,

said Mﬂ?ﬁu&ﬁ?ﬁ%&%ﬁ' z’nﬂuétg {HUTIPSE & o(b@icapé’ﬁig ‘B'fsﬁli%?éctive Iens, based on the
results of detection of the return light beam from said optical disc for adjustment of the
light beam radiated from said optical pickup to said optical disc for adjustment, as the
light beam radiated from the light source is post-scanning the recording track formed
on said signal recording layer of said optical disc for adjustment after the end of said
| adjustment.
8. The adjustment apparatus for an optical pickup according to claim 7 wheréin said
adjustment means adjusts the tilt of the optical axis of the o.bjectivc lens based on a
value of jitter of a detection output signal which has detected the return light beam
from the optical disc for adjustment of the light beam radiated from said optical pickup
to said optical disc for adjustment.
9. An adjustment method for an optical pickup adjustment apparatus comprising:

a disc rotating unit for mounting thereon and for rotationally driving an optical

disc for adjustment, said optical disc for adjustment being adapted for adjusting an



recording |layer of the optical disc for adjustnment in order to adjust the
relati ve positions between said |ight source and the objieeiare2doens 10. An
- apparatus for adjusting an optical pickup conprising: an optical pickup
"having a light source for radiating a |light beamof a first wavel ength and
a light beam of a second wavel ength, an objective lens for collecting and
radiating said |ight beamfor an opj4 cal disc for adjustment having tracks
formed 17 January 2006 46 concentrically in at least two |layers with

si gnal s. npdul at ed .i,n accprdance with the, sane ylatio byt with
res p&%icggplﬁkql?é%ﬁtowgfhéﬁlr}gf B\Fﬁ’rb?fl??nghaﬂﬂgtaggg S«Ei\;"&ﬁg@%ﬁ%gplé%lp ng the
reflected |light fromsaid optical disc for adjustnment of the illum nated
| i ghitlapeanthean bemgdrondentyiaatiyt recordest inithe vegpective $Bpalrecprdipglaysts ¢ he

focussing direction and in the tracking direction in a controlled manner;

and atRAidRIABA N YBtdrdhfte adilugie fané heodidhwdn vestposhut with refpedivé | i ght
source and the objective lens and the tilt of the optical axis of said .

obj ec{.jye |l ens: . sakd j.ustsrent unit executing a first adjustment for

adj us‘{‘ffé&f‘[‘rﬁ’@y@&ﬁgfwga%%z‘& tions of said |ight source and the objective

| ens when the |ight beamof said fiyf.s wavel engt.h.is iJ.l,um nat ed.on one of
the si gnalsaiceepitcil Ripkuyfer soligetng Qifigtbftl???é? r?’fﬁ%%df%‘?m.ah%@ﬁ?yf%eemtﬁand
focussing control is performed by said driving unit; said adjus&gent unit -

execuin stgeetiwelens\dlenettingt thre metuin Hightibeamirafeetid bagk fram saidepical 8¢ of sai d
|1 ght source and the objective I ens when the |ight beam of said second .

e e e TR oy Cont o) & et onired by
S e cott anobcliPisnsdhiviff finfy Bk ahSabR el the'IpiaPRdIRherR aRUSKAP
direction perpendicular to said optical axis; |
said adjustment method comprising;
illuminating said light beam to one of said signal recording layers of said optical
disc for adjustment, in a preset §osition relative to said optical disc for adjustment, for
* adjusting the relative positions of said light source and the objective lens; and
displacing said objective lens along the optical axis of said objective lens by said
objective lens driving unit, said light beam being illuminated on gnother sigﬁal
recording layer of the optical disc for adjustment in order to adjﬁst the relative
positions between said light source and the objective lens.
10. An apparatus for adjusting an optical pickup comprising:
an optical pickup having a light source for radiating a light beam of a first

wavelength and a light beam of a second wavelength, an objective lens for collecting

and radiating said light beam for an optical disc for adjustment having trac;ks formed




conprising: a rotational driving unit for rotationally driving said optical
disc for adjustnent at a first linear velocity and at a ¥dewad200bnear
velocity; said rotational driving unit rotationally driving said optical
disc for adjustrment at said first linear velocity and at said second

| inear velocity for said first adjustnent 17 January 2006 47 and for said
second adjustnent, respectively. 12.4¢The apparatus for adjusting an optical
pi ckup according to claim 10 wherein, i said first adjustnment, when said

sai o SaPeeRRERLY in R IeRR b OB RRNGHIIR mpdiRlen fcgHoflloc Rid eC °

sai d photodetectqr into agreenent with the desjign optjcal axis; when said
dri vi ﬁ@nﬁnilﬁofldﬂﬁgﬂoﬁﬁfﬁw g@tu\wbngemﬁwﬁfm duidgregt op ySeRe oY 81  ect s
rough adjustment of the relative positions of said |light source and the .
obj ecphutodetetsor filreletening; the rvileged hicht fronnsaidopsishbidise fokadygsweattodl , sai d
adj ustnent unit effects fine adjustnent of setting the position of said

phot o i AR j i L&+ f fine
b us e Aflinaldd REMOBERTZAI iVl oL Sl sl oLl B 0Ee e
obj ect.i ve lens. and wherejn, in.sai,d second adj us nt, when gaid focussing
cont r SpCiEstreidiretivn Bk ipeseankin disg SRR adepRY S Ananitiendl | ol

adj ustment unit effects rough adjustnent of setting the position of said
phot odet ec#Brdjuat@ent pakfenadiusung therelative posisions edisarklight sprae aafd
driving unit turns on said focussing control, said adjustnent wunit effects
r oughtledpbietrieelemafarddhertdl af thecoptosil aikenst eiid obidtthviedbhs;source and t he

objective lens, and effects rotational adjustnent of said |ight source so
that the pRggesdjustment unit executing a first adjustment for adjusting the relative
positions of said light source and the objective lens when the light beam of said first
wavelength is iﬁuminated on one of the signal recording layers of said optical disc for .
'z'ldj_ustment and focussing control is performed by said driving unit;
| said adjustment unit executing a second adjustment for adjusting the relative
positions of said light source and the objective lens when the light beam of said second
wavelength is illuminated on the other of the signal recording layers of said optical disc
for adjustment and focussing control is performed by said driving unit.
11. The apparatus for adjusting an optical pickup according to claim 10 further
comprising: |
a rotationél driving unit for rotationally driving said optical disc for adjustiment
at a first linear velocity and at a second linear velocity;

said rotational driving unit rotationally driving said optical disc for adjustment

at said first linear velocity and at said second linear velocity for said first adjustment



di fference about the order zero light as center of the + one order |ight,
illwninated from said optical pickup to said optical di Si6Jnesy20pust ment
along with said order zero light, w1l be 180; when said driving unit
turns on said tracking control, said adjustment unit effects fine

adj ust nent of setting the position of said photodetector into agreenent 17
January 2006 48 wth the design dphycal axis to effect fine adjustnent of
the relative positions of said |ight source and the objective |ens. 13.
The apparatus .for adjusting an optical pickup- according to.. claim10
furthéﬁg EBﬁﬂﬁﬁgﬁﬂﬁf&ﬁﬁﬁqﬁhﬁ?ﬁﬂéﬁﬁYéknunted facing said optical pickup for
imaging a light beam radiated fromsaid |ight source; said adjustment unit
sets e Pusapiasatusifosadjssong s vptical pekup aceorgne toelermn] @ whereis, #esi gn
optical axis, in a state in which said first adjustnment of adjusting the

rel at k¥d fiResijiushfehe WIRANsaSdfstuskdt coirit] emdandd thekily esitirvbbyesasd has
been made, sai'd adjustnent unit effecting rough adjustnent of the coma

aberr at.i se i Lat ' IR SO as
o boChBl pREGS &, b8 AdinenR TR, SACLAL el ot nPRl o Gor@le tho 10
optical pickup according to .claim10 whereipn said adjustnent unit.adjusts
the t PPSItigR q waltb@hqteéﬁteamrgnf@fa%a‘rlae%fbwgttﬂeéeﬁlgﬁﬁptlﬁézéﬁlsoﬂvhéﬂ Saflit put of .
sai d photodetector, in a state in which said second adjustnment has been
nmade deavihg mnvthturhs tdre shidgficussiagn cadial; sdid adjustinent jught effegtsceough
post-scanning the recording track fonned on said signal recording |ayer of

sai.d 98}dsﬁﬁénl%f3tﬁefrerati_v%gidéﬁidﬁ@f-saﬂ@ligﬂﬂ%@@@ﬁﬁ@iﬁ@oﬁﬁcti&éilaﬁ;iwllgeran
opti cal™ pickup .accordin d

to claim 14 wherein sai
said driving unit turns on said tracking control, said adjustment unit effects fine

adjustment of setting the position of said photodetector into agreement with the design
loptical axis to effect fine adjustient of the relative positions between said light source
“and the objective lens; and

wherein, in said second adjustment, when said focussing control and said
tracking control by said driving unit are off, said adjustment unit effects rough
adjustment of setting the position of said photodetector into agreement with the design
optical axis;_ when said driving unit turns on said focussing control, said adjustment
unit effects rough adjustment of the relative position§ of said light éource and the
objective lens, and effects rotational adjustment of said light séurce so that the phase

- diffcrence about the order zero light as center of the -+ one order light, illuminated from
said optical pickup to said optical disc for adjustment along with said order zero light,
will be 180°; when said driving unit turns on said tracking control, said adjustment unit

effects fine adjustment of setting the position of said photodetector into agreement




adjustnent unit adjusts the tilt of the optical axis of said objective |lens |
based on a value of jitter of an output signal of said phaiedenect or. 16.
An optical disc for adjustnent for an optical pickup having at |east two
signal 17 January 2006 49 recording layers, in which, on the respective
signal recording layers, there are concentrically recorded data nodul at ed
in accordance with the same nodul atign systemw th respective different
physical fonnats. _ 17. The optical disc for adjustnent for an optical

Py or SV e 5B RIEH I 2SR M RipREo PR MR SEERALTD

that of a first optical disc are recorded in accordance with the sane

physi dight semgamndshe ohjecsiverlems.f i rst optical disc, and wherein, on another
of the signal recording |ayers, the data nodul ated in accordance with said
first 18pdulles hpparasyssfamdyusting cor dpticali pickap eceaning ¢o alainptPsfsttierf or mat
as that of a second optical disc on which second nodul ated data are
recorggﬂlprgsg{ first nodul ati on system enploying post-nodul ation pits

smal | er I"'n nutber than those enployed in the second nodul ation system 18

The optical disc.for adjust .of an,opt.i cal. pi ckup. accordi claim 17
wherein saPdMagig “ﬂgéﬁ?'&}tg@ &é“s‘?gtséhq PEEIF%]:L’%E'M %ﬂ'gﬂﬂ?%%ﬂgbéﬁ%%?and
wherei n said second  nodul ation systemis the 8-16 nodul ati on system 19.
The opadisted fgpmcsaidlightisaeeent of an optical pickup according to claim 16
wherein a recording area for data recorded on one signal recording |ayer

and a recogslidnd;j@dternt iigit séatthe pesiobaed sail ehjottivs leas gitalagrezmenii wih| ayer
are provided in such a manner that the trailing end of the signal
recor hd@esifEpiEAALHeth LRatt invideh sBREARE adRistnShiWTMjusting the relative
position between said light source and the objective lens has been made, said
adjustment unit effecting rough adjustmen_t of the coma aberration, based on the light
beam radiated by said optical pickup so as to be detected by said imaging unit.
14._ The apparatus for adjusting an optical pickup according to claim 10 wherein said
.adjustment unit adjusts the tilt of the optical axis of said objective lens, based on an
output of said photodetector, in a state in which said second adjustment has been made
and in which the light beam radiated from the light source is post-scanning the
recording track formed on said signal recording layer of said optical disc for
adjustment.
15. The apparatus for adjusting an optical pickup according to claim 14 wherein said
adjustment unit adjusts the tilt of the optical axis of said objective lens based ona

value of jitter of an output signal of said photodetector.

16. An optical disc for adjustment for an optical pickup having at least two signal




recording | ayers and a begi nning end of another signal recording area are
| ocated in a tracking controll able range by sai d object ilvé&nhen®oby. an
objective lens driving unit 17 January 2006 50 provided to said optical

-pi ckup. 20. The optical disc for adjustnent of an optical pickup according
to claim 16 wherein a recording area for data recorded on one signa
recording |ayer and a recording areg, for data recorded on another signal
recording |ayer are provided so as not to be overlapped with each other.

17 whEORE aess o o Biotni Uk ee Sobreivg sieneb Rl IRuEE, Mhetctre, ch”
and the pit length in said first physical format are 1.2 nm 1,6 nn and
0.9 t corketnigallyergmenddds dhta, nwidulated insatpordancs wikthe five same medalatione
readout surface, track pitch and the.pit length in said second physi cal
for magy @& Witlhré¥pe vl dirrcteat Phykiédl fénBidtsgm _respectively.

17. The optical disc for adjustment for an optical pickup accordiﬁE to claim 16

wherein, on one of said signal recording layers, data modulated in accordance with the

same modulation system as that of a first optical disc are recorded in accordance with

the same physical format as that of the first optical disc, and wherein, on another of the

signal recording layers, the data modulated in accordance with said first modulation

system are recorded with the same second physical format as that of a second optical

disc on which second modulated data are recorded, said first modulation system

~ employing post-modulation pits smaller in number than those employed in the second

modulation system.

18. The optical disc for adjustment of an optical pickup according to claim 17 wherein

said first modulation system .is the 8-14 modulation system and wherein said second

modufation system 1s the 8-16 modulation system.

19. The optical disc for adjustment of an optical pickup according to claim 16 wherein

a recording area for data recorded on one signal recording layer and a recording area

for data recorded on another signal recording layer are provided in such a manner that

‘the trailing end of the signal recording area recorded on at least one of said signal

recording layers and a beginning end of another signal recording area are located in a

tracking controllable range by said objective lens by an objective lens driving unit




17 Jamoary 2006

50

provided to said éptical pickup.

20. The optical disc for adjustment of an optical pickup according to claim 16 wherein
a recording area for data recorded on one signal recording lqyer and a recording area
for data recorded on another signal recording layer are provided 50 as not to be
overlapped with each other. |

21. The optical disc for adjustment of an optical pickup according to claim 17 wherein
a substrate thickness of a side readout surface, track pitch and the pit length in said
first physical format are 1.2 mm, 1.6 pm and 0.9 to 3.3 pum, respectively, while a
substrate thickness of the side readout surface, track pitch and the pit length in said

second physical format are 0.6 um, 0.74 ym and 0.4 to 1.87 pm, respectively.




