17 January 2006 1 DESCRI PTI ON Met hod and Apparatus for ‘Adjusting Optical
Pi ckup Technical Field The present invention relates to alYJapuyede, disc
for adjustnent usable for adjusting an optical pickup capable of recording
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 recordi ng and/ or reproducing two
sorts of the optical discs of Eﬁ%? Rhysical formats, such as a
Conpact Disc (CD) and a Ejgita ersatl e D sc (DVD)_.. An optical pickup

capab f ro UCI ese two sorts of the opti cal

di scswestﬁ%ﬁi ﬁd%ﬂ)%gtt“ﬁr}gr& ﬂ[‘)"60(3 &dFE'r‘%dl ating a |ight beamfor CD,
having a wavel ength of 780 m, and a |ight beam for DVD, having a

wavel ength of 635 to 650 nm a double focal _point type objective |lens for
condensing the light beamradiated fromthe Iight source, a photodetector
for deteeticaioriehe return light beamreflected back from the signal
recording surface of the CD or the DVD, and an objective lens driving unit

for drivi the objective |lens into, displ I.N: 1N nd
t r acki ng g?lf;lg Jifesent myentjon Egﬁvsz%%nddpstpcaﬁﬁﬁ? Bor aﬂjdgﬁ&ek?%ﬁﬁle for?
adjusting an optical pickup capable of recording and/or reproducing 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 such 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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2 The objective lens driving unit is provided with a | ens hol der for
hol di ng the objective | ens, a holder supporting nenber farisuppooti ng the

| ens hol der by a resilient supporting nenber for displacenent in the
focussing and tracking directions, a focussing driving unit for actuating
the 1 ens holder holding the objective lens in the focussing direction, and
a tracking driving unit for actuating the |ens holder holding the
objective lens in the tracking direction. The focussing driving unit is

provi ded WTHe 6bje6¥s Rink @rkdhg uaitds préAded Willda 16RIRGIder F64 h@_fdiﬁgttﬁé t he
| ens hol der, hel'd by the resiTient supporting nenber, .into displacenent
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focussing coil and the magnetic field generated by the focussi.ng nagnet.
The t FURPRPTIREIMambRy 1o displasengnle 1y ghe fogussing andgtrackingadueatioRscki ng
magnet, and actuates the |lens holder, carried by the resilient supporting
nmenbefocussirg diivpigeinént acuhativg: thecleds hetdérdoldingr the dijeativar lens ihltke opt i cal
axi s of the objective |lens, under the action of the current flow ng
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nagnet. W t ( De cal pickuj he objective |ens I's
T ght UCalEeilF lens B B i %Sour ce on the of nal recording surface.
of the optjcal disc- The objective lens is actuated by the focussing
driving unifficifocysang grivegnent 15 provided duith g fopussingepilmahe fpewssagd from
“the light source on the signal recording surface of the optical disc. By
maguet, and actuates 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 suppoxting. 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




17 January 2006 actuating the objective lens by the tracking driving unit -
-into displacenent in the tracking direction, the |ight heasaudis2scanned to
read out information signals recorded on the CD or on the DVD. The
~optical pickup is further nmounted on -a base unit adapted to be nounted to
the recordi ng and/or reproduci ng apparatus- This base unit includes a base
nmounted to a casing of a recordi ng &nd/or reproduci ng apparatus- The base,
in turn, includes a slide nenber, on which the optical pickup is nounted,

~a feegemaiihgithe Gjvans RastBe thé tiARinedbieing anitvinie didgiscampéntcal thei ckup is
-mount ed, along thé radius of the optical disc, and a_disc rotating
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rel ative positions between the objective lens and the |light source and as
to tipn theD peopghe &¥Daxis of the objective lens. This adjustment is
carried out after nmounting the optical pickup, such as after nounting the
optical pi Theppteal piekippsefuthiet mduntedion a teas epittadapted it heymopotdd ioons

bet ween the objective Iens and the Iight source and the tilt of the optical

axis gfe %Srﬂﬁg%ﬁw&%c#ﬁfgﬁlggﬁ‘%@?aﬁmsyﬂ]?sdbé@etlﬁﬁﬂinc@mr@%‘ﬁm@ﬂnid@e

nmounti ng precision of pi ckup to the base unit, in

contradisti.nction fromthe, case of carryi aelj fore
ount i e i eep e i of BonaupERLnaR i i Dies? LHRRTFIuAERC P
out for each of the CD and the DVD, Specificall¥, t he optical.diif for CD
“adj usslidsmmeimbaroan adhieh theneptinal pielemis mguaied aisethuntifer advancipg the,
rotation for adjusting the relative positions between the objective |ens
and t41&dd im@ltiber, 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, assembled in the assembling step, is adjusted as
to the relative positions between the objective lens and the light source and as to tilt
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 precision 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 base
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




17 January 2006 4 source for optim zing the optical characteristics. The
optical disc for DVD adjustnent then is nounted on the dV&euand08g i ng
actuating unit and is run in rotation for adjusting the relative positions
- between the objective lens and the |ight source for optimzing the optical
characteristics. Subsequently, the tilt of the objective lens is adjusted,
using the optical disc for DVD adjustnent. It should be noted that the
optical disc for CD adjustnent has 8-14 nodulated data spirally recorded

't her eggurce forasgrimianchewptical ditrrsced sidy Theaptical dist faDViadfetmenthe CD,
while the optical disc for DVD adjustnent has 8-16 nodul ated data spirally
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th ith th hysical f t for.the CD. maki t t f th
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discs, that is CD and DVD, it is necessary to get the optical pickup for

CD adjptitakcharantamistiesl Sabsetpeerttlys the ot af thephyectuet lengisadjustediusingidieust i ng
"the optical characteristics for reproducing the CD, while it is necessary

to g%ptiéﬂdi%rwmcﬁﬁm&ﬁf DVD adj ust nent nounted on the disc rotating
actuating unit, when adjusting the optical characteristics for reproducing

the DVD. | ' ' ] fo_ i ng t he
ont i cal o SeUPAH B holGH Fharie SUCELARe ALCLORELEMATS FAEIAIAG | 70
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the CD, while the optical 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_ operatiéns 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 -




-Mor eover, these adjustnents are carried out as the |light source or the
optical 17 January 2006 5 systemis held by the |ight sodfbBauagdPst ment
uni t- of the adjustnent apparatus in such a state that the slide nmenber for
advanci ng the optical pickup and the I ens holder for holding the objective
| ens or the hol der supporting nmenber are held to high accuracy At this
time, the slide nenber, hol der supposting nenber and the |ight source are
hel d separately, and are noved relative to one another in only a m nor

quant isﬁf){tcfn?{s H@&Bg@he lipRt QAkUSEdTRSnTent SRl dTohe aHj‘ushﬁ@n&ﬁiﬂa‘fﬂus AhGlkeR in its

entirefy 1s advanted across the” i1nner and outer rins _of the optical disc

for adjuystnen dpfficulties are encoyptered n . making the aboye

) ue chitate R thediide sheinher T o afaBR s BRftplellP sndthd R MR dorent
data are recorded spirally., Thus, if, as the optical disc for adjustnent
i s keptolding the phiacsive lens or the hpldessuppertingonenthes are helditedvglyperpraeyck of
the optical disc for adjustnment, the objective lens is noved gradually

t owar g4t thiseimeitthe shdenmeinlidehaldecsuppowiihgarolsdrandithdlipht sdurodaefheld he
optical disc for adjustnent. Thus, during adjustnent, the objective l'ens of
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optical design center, such as the center of the light source, referred to
bel owinneriand ayer nals afdhe epticalidise fariadjustingst, thfficleehag, ensoiptared iy of t he
optical axis of the objective lens fromthe optical center leads. to
det er ingildh g theodbdephdjustments.
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



characteristics and to deteriorated jitter of detected replay signals.
Thus, in case changes in the reproduction. signals are ned@Jungg?d®y tilting
the optical axis of the 17 January Z006 6 objective |lens to neasure:
changes in the reproduced signals to adjust the tilt of the optical axis
of the objective lens to an optinum point, considerable difficulties are
encountered in making such adjustnerfts. For overconing this deficiency,
“there is known such a net hod41lf-Wich, when the optical axis of the

obj ecgbjeetivedensmeasgerhahisein theprepseduceduigials el adjuee thiotilthef thept i cal
center, the feed unit is actuated to disengage the tracking servo to

pe”%@éeagr%gé% B?\éx%éfpﬁgec%eﬁ&& PLEY g)h}eﬁjelhgfbﬁn ¥ofis g%%?@ﬂﬁff&ﬂﬁtﬁl@ssﬁ%nd' ng to

the o innér fimo 0 get the optical
axis of the ohj.ective lens |ocated wwthin a predeterm ned of fset at all
ti mesCHEUALGTE lfldn@lﬂégéldf? adjuUSHEERIS,  This feed .rovenent is tertned bel ow
‘a track junp. In this nethod, since the optical axis of the objective |ens

and the opForavercenting thisdeficioneyl thereaisiknowresychia miethadl #f whishs whendet ect
real val ues during adjustnent. Moreover, in this nmethod, the tinme until

- tr acifiengprial Mﬁs'o?thé‘o@jé@ﬁ@é €93 Ha§ beB6Hc o ffdak h@réser Adant kilave kel St abl e
real val ues are neasured by a rreasurerrent un|t such as a jlttel’ detector.
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trackjunp interval is the posi tion of fset of
inner rim of the optical disc to get the optical axis of the objective lens located within
‘a predetermined offset at all times relative to the optical center. This fced movement
is termed below a track jump.
In this method, since the optical axis of the objective lens and the optical center
are 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 édjusted after track jump becomes very short, with the cénseqqence that
considerable difficulties are again encountered in making the adjustments Moreover,
. 1f 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



the optical axis of the objective lens is increased further. In addition,
since the data read out fromthe optical disc for CD adjustnent is 8-14
nodul ated data, while the data read out fromthe optical disc for DVD

adj ustment 17 January 2006 7 is 8-16 nodul ated data, the adjustnent
apparatus needs to be provided with a signal processing cigiidy ol udi ng
the two nodulating circuits, thus conplicating the structure of the
reproduction system Disclosure of the Invention In view of the
above-depicted status of the art, emgyodi nents of the present invention may

‘provide a nmethod and an apparatus for adjusting an optical pickup whereby

it is pegsidhRdumitad ikl e ARTuREREIbpFaRlinesl kovifiéd SR & &lonRl ckup
capabl e of recording and/ or eprodug#élgaopt#%a?ﬁﬁd]?%@sool? dﬁ?@e%gr%lmsorts.
Enbodi f pr. | e} rovide..an,optical;.di.sc f.or
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adj ust nent _ apparatus. ., In accordance with a first aspect of the present

i nvent i® FW&@?@Q@p’fﬂd&ﬂl%éy%ﬁmadj ust ment apparatus for an optical pickup
conprising: a disc rotating unit for nmounting thereon and for rotationally
driving an optical disc for adjustnent, said optical disc for adjustnent

- bei ng adapted for adjusting an optical pickup, said optical disc for
‘adj ust iEstlohaviofthalnvkeatish two signal recording |ayers, there being

concentrically recorded in the respective signal recording |layers data

modul-at ed | iy 5GP HIRE Bb¥/E-Aepitted SR kAl AnBYEhRAKOUE 1 plrsbRspect i ve
~ invention may provide a method and an apparatus for adjusting an optical pickup
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



di fferent physical formats; said optical pickup being configured for
collecting a light beam radiated from a light source, with an objective

| ens, and for detecting the return |ight beamreflected back fromsaid
optical disc for adjustnent by a photodetector, said optical pickup

di spl aci ng said objective I ens, by an objective |ens drivingRidaeén a
~direction along the 17 January 2006 8 optical axis of said objective |ens
and in a direction perpendicular to said optical axis; and adjustnent
means for adjusting the relative posigtions of said |light source and the
objective lens and the tilt of the optical axis of the objective |lens; said

Fecor dP Rl aper 2 ¢ BTIeRRYL B3t ¢ ARHORTRIAARATr Y S8 HEABRAE i 1 on

relatiye,to said optical disc for adjustnent, for adjusting the relative
positigﬂg of said light source and the objective I ens, said objective |ens
driving unit _displacing said objective |ens along_die optical axis thereof
by sai d obj adstpeent sreahy foradistingithe relative HQSWS@@M@@E@MW mchtheat ed on
anot her signal recording |ayer of the optical disc for adjustnment in order
to adj -Objectlhelamlaaﬂithetigccﬁ‘l ¢ optscab axisexfiths abjctivglenssour ce and t he
objective lens. In accordance with a second aspect of the present

Jinvention, tdi@reljusinRhethes ilmiadiits saRN lightbeash fonabfogdid Cikndli ckup
adj ust mrent apparatus conprising: a disc rotating unit for nounting thereon

7. LT 0 G (5Pl M BRI oo o
| 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
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




optical pickup, said optical disc for adjustnment 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 ati on system but with respective different physical formats; and said
optical pickup for collecting a |ight beamradi ated from a4 j,ghty28@urce
wth an objective lens, detecting the return |light beamrefl ected back
fromsaid optical disc for adjustnent by a photodetector, said optical

pi ckup di spl acing said objective leng, by an objective lens driving unit,
in a direction along the optical axis thereof and in a 17 January 2006 9

di reCtd%tﬁﬁ{ﬁ%{&éﬂl&{tots%icfgﬁ%agﬁ{dscal axi s; said adjustnent nethod

conpri si ng: nat1 ng sal beam to one of said signal recording

| ayers of sai tical isc for.adjustnment, in a preset position relative
to said Optsia}:cg?(ﬁﬁ?t&en;g}eﬁgﬁf%{l%ﬂ{l,. for adjusting the relative positions
of said light source and the ob‘j@ect Ive | ens; .and dj spl aci ng sai d objective
| ens al ong lh’ﬁ]@nﬁ?ﬂfl&:%lﬂd Hghtdcgm ©Hn¢ ofisprksignal recosdinglayess af sappp¢alve | ens
dri vi'ng_ unit, said light beam being illum nated on anot her signal

r ecor dilisg foraadgustofent, e agpedet pbsitlon celabve todjaid opiedl dise for ddustoenddfonst t he
relative positions between said |ight source and the objective lens, In
accor dadigsting the @ldtivierpbsRipR &I said lidta soueseitid the\ubiddtive lehdieng i s provided

an apparatus for adjusting an optical pickup conprising: an optical pickup
having a |l g1aSRYSHA dbflctiV@fndbldag the bR aRRITAH dBjdctivelens 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
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




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 formed concentrically in at least two layers with
signals nodul ated in accordance with the same nodul ati on system but with
respective different physical formats, a photodetector fon;adgt8cibdg the
reflected light fromsaid optical disc for adjustnent of .the illum nated

light beam and a driving unit for actuating said objective lens in the

focussing direction and in the tracksng direction in a controlled manner;
and an adjustnent unit for adjusting the relative positions of said |ight

sour ce aieelerd® iOiMuRHAAME oh OAE oftfith diPRaltrbédr & lgﬂ??'rs OP5Aig dptied dis@forsai d

objective |l ens; said adjustnent unit executin Irst adjustnent for

adj ust i i . it b | jght . rce. and the objective
Ie%s mﬁéﬁpéﬁﬁ?q%%ﬁﬁﬂdég%%g@@“@Qﬁgﬁ?ﬁ§%§&%3Y§§@6§P§8§B§§=9a mavele%gth IS
illum nated on one of the.signal recording.layers _of said optical. disc for
adj ust ment  SHA FBEITENhENE SREABING & SerandaRtieispt §on adiustng e telative sai d
adj ustment, unit executing a second adj ustnent for adLusting the relative

posi t i ppsitiens efsawl ighfiseurse and theohjective lensy when the lighhbeann efisail ectanght beam

...of said second wavelength is illum nated on the other of the signal

r ecor divageleagthris ithiminated oapthe otiler of #e sigrail reudiding imyris ofhshid opticsd dizsg cont r ol
is perforned by said driving unit. 17 January 2006 10 |In accordance with a
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an optical di-sc for adjustnent for an optical pickup having at |east two
signal recording layers, in which, on the respective signal recording

| ayers, there are concentrically recorded data nodul ated i n accordance
with the same nodul ation systemw th respective different physical ‘
formats. In this optical disc for adjustnent of an optical ipigkepocgdat a
nodul ated in accordance with the same nodul ati on system as that of the
first optical disc nay be recorded on one of the signal recording | ayers
in accordance with the sane physical fiormat as that of the first optical
di sc, whereas, on another of the signal recording |ayers, the data

modul at ed i Iy aeeRASRROR WA fa;lukﬂaeasbbéts(sf MR itk dtnk Yy cRYidh Stheh@ s @%videﬁcor ded

with the sane second physical format as that of the second optical disc on
whi ch C aqrgﬂ re.r . fLLS: d i em may
enpl oyaﬁ;;o@%ﬁtrm u#!a?%) Ig%d'ﬂl? F@e@n& d %?%fpgl%%lugg%r%p t hﬁaﬁhgﬁsg ag{rrp gysziéﬁ%dn t he

second__nmodul ation system, Ot her objects, features d advant ages of the
pr esent®H t’aé’ﬁr% ‘%’1 “ﬁlégbr’r‘é‘n r]éésﬁf)cﬁﬁ’reeﬁ]tgn?f SHY L E‘éfelish %ﬁ‘b%‘a’i nent s
of the present jnvention as shown in the 17 January 2006 11 draw ngs. Brief
Descri peResHtataliyheccordss da@ mopplgted jin ageprdangse sathy shey isae smowi Fgioan
optical disc used for adjusting an optical pickup enbodying the present

i nvent sysiemRvigh 2zespective diffsgestapltyistoah formatsy of an optical disc for

~adjustnent in which the

In this optical disc for adjustment of an optical pickup, data modulated in
accordance with the same modulation system as that of the first optical disc may be
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 invenﬁon will become

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




first recording area of the first signal recording layer is partially .
overl apped with the second recording area of the second Vilgmal 200écor di ng

| ayer. Fig.3 is a cross-sectional view showing an optical disc for
adjustnent in which the first recording area of the first signal recording
| ayer is not partially overlapped wth the second recording area of the
second signal recording layer. Fig.4lillustrates the structure of the

-optical pickup adjustnent apparatus. Fig.5 is a flowhart for illustrating

t he rrqfrgwgl\gfspr adj ustment of the optical pickup. Best Mdde for Carrying
out the Invention Referring to the drawi ngs, an optical disc 1 for ‘
adj usting an optical pickup enbodying the present invention, an apparatus -
for adjusting an optical pickup enploying this adjustnent optical disc,
and a _net hod for, adjusting the optical pickup enploying this adjustnent
appar d3rigf Descsipiioncpitheldavangs ai ned in detail. Referring to Fig. 1, the
optical disc | for adjusting the optical pickup is an 17 January 2006 12
adj ust ment Fiptliicaperipsctivsedw showimlp aatoptgabdiso psédfir adjustung aeqptidad of
reproducing both a CD and a DVD, and is fanned by bondi ng together a

Iight--lg{bs L L fif I trate 2 and a light-transmtting second
di sc gE(rbs ré;]{lgagﬁggé[éﬁi\%\?#hggﬂeﬁﬁgéness of 0.6 lim, with a

| i ght -transmi tt.ing adhesive i n- bet ween. .0Ng _Suf: f. . fig.st disc
subst at o 38 f drsree scqtanel vishy A SR e Rr g i Afentin sWich ¢he, o3
recording layer 5 is used for, adf' usting the optical pi cklljp in .
first recording area of the first signal recording layer is partially overiapped with the
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.

Fig.5 is a flowchart 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



reproducing a CD_ Thus, the first signal recording |layer 5 is provided at a
distance of 1.2 mmfromthe signal readout surface in ordeenkiabost he

physi cal format thereof will be the sanme as that for the CD. On the first
signal recording layer 5, the data nodulated in accordance with the sane
nodul ati on systemas that for a CD, that is, 8-14 nodulated data, are
recorded in a pit pattern wwth a tragk pitch of 1.6 pin and a pit length
of 0.9 to 3.3 Rm It should be noted that, in contradistinction fromthe

cpi rat i SbERE dplal IO Ror a4 St Bikh) o LRICREGRLAOCHED, 1 on
the fjirst si di I is f d tricall t th
opt 1 ety ERREa BBcgS foriiea almding odiiher SR UATROR R A Sopt | cal
pi ckup- Meanwhile, a reflection film a protection film or the like is

f or mesulmtrate @ dridr stight-gassmiteog seioml diay snbdrataddeach wiidl a ehickngssorfi ded on
the protective film A second signal recording layer 7 is_provided on one

surfagg ﬂin,t'\b&h%@ﬁiiréﬂsﬁﬁttin"g%}ﬂicrs%ﬂ di-bdfWeensecond si gnal recording |ayer
7, used in adjusting the optical pickup in reproducing a DVD, is provided

urface | OBl st St be STl bl 2 SR RNBNC PRt et
accor HAREA- iR e aBoCOrE BOPoA 1S yStbitaAne PSronicebpIaRi i s 8- 14
modul ated data, are recorded in a pit pattern with a track pitch of 0.74
pi n arepradypding laddidt Who$, the firstaignd FeFding layes$ caployided dtea dvbrnesed a
nodul ati on systemdifferent fromthat for a CD, specifically, an 8-16

1.2 mm from the signal readout 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




nodul ati on system However, since the optical disc for adjustnent 1 is an .
optical disc for adjusting the optical pickup, it is basi7oahiry200anecessary
to denodul ate data, and hence the 8-14 nodul ated data simlar to those
recorded on the CD are recorded on the second signal recording |ayer 7.
That is, the optical disc for adjustnent 1 uses the nopdul ation systemwth
a smaller nunber of pits follow ng tiBe nodul ation, that is 8-14

nodul ation, to relieve the load e.g., of the nodul ati on processing- The

r ecor diyp@ck hasi‘derThﬁrtﬁa gﬁgsicmohhﬁt AReHOWHI BoHle JpsosdihagfoaheDVD. i s
formed concentrically t revent the optical pickup from being noved

di al d h
F 1 om (Y e RE AT i 7 3@4@%%51&95&805%?%%@9#%5 ageon
2] os mmedul ié’daéi%y cisabat for @B IhMGISt H metised daifuareresRtted Gobblied | n

this formon the first and second signal recording layers 5, 7, it is

possi lpattent widapenck pich 61 054 (lintaad|agsiv kerigele of 80l twrh87qarle’ I(lttma@)allys the
error correction code to the data for adjustnent. As the error correction

code, ¢ W&)ﬂsé?a ﬂ?&tﬁg&i‘b&l %?% gﬂt?ﬁgﬁénft BROnReRA 6P L T/ e%ﬁ?é!ﬁl Gade16 RS- PG

used in | n the opti cal’ di sc for "adj ust nent 1,
shown i
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recording area 9 for adjustnment data, recorded on the second gnal
r ecor donadjuatiag tir; oatlsa‘o ickuped isbasipally uﬂnq:@égarypt@rd%ﬂg a@@ angl |
overlap with each other. That is, in the optical disc for adjustnent 1,
t he f hefite iR dinedsed datzishilah& 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



.recor

second recording area 9 are provided within a range which allows for ‘
fol'owup by tracking control of the objective |ens. Fori7éxanp@®s in the
optical disc for adjustnment 1, the recording area which is to be read out
first may be provided closer to the imer rimof the optical disc for
adjustnent | than the other recording area and may have its trailing end
over| apped at least with the |eadinggend of the other recording area.
Alternatively, the two recording areas nay be overl apped conpletely with

each gther. That | with the i.cal di f ' ich at
| east %élgppgrﬁgn@u Al ialdé'fsmﬁgggét&i’ ﬁ%ogﬁé‘go%ﬂgcn@g{t g@%%ﬁédlﬁl clg},%g]ng ar ea
9 are overl apped with each other, it becqnmes unnecessary to vance the
opt i cai apd alegponry recasdingmareadnior iadjl!ﬁhméh?i#@a rqq%&gf%ghe $ lHﬂalleayer S
to be reproduced, thus allowing for efficient adjustnent of the optical

pi ckupecoFtingflayat 7, raee pratided a6 et &t baadt powtions therdof edlboderiap antech
provided on the optical disc for adjustnment 1, may al so be provided so as

not t gil:lﬁ:ée? hé‘tpfyvh{ ﬁie{s(g’}eig;al QideSor @@ﬁ&%ﬂ@ 1] {l'le':ﬁx@t red _rdli'ﬁgﬁ?% 8CaRPthe he

0
rack’ prov on the st signa recording layer 51 s not

overl.apped wth,the recordi ng track provided on {he secgn si_gnal

ecor s Hyarting st D s pidyidedayioRe Y Eeeottich Aok T uRURWER Mauci ng
the first recording area 8 of the first signal recordi n% Iag,er 5, as an
exanptracking @amwéofamnﬂaeq@ve IengsFongxampleeinotheiaphicabidise Tovadingiasatent 1,
In which the recording tracks forned on the first signal recording |layer 5
and t betheqeondisd gival whiehos i bgréaly@it rsanmy iy providad closareotthe amhdry, it

beconmes unnecessary to cause novenent of the optical

rim of the optical disc for adjustment 1 than the other recording area and may have its
trailing end overlapped at least with the leading end of the other 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.




pi ckup along the radius of the optical disc for adjustment 1 when at | east
one of thhe signal recording. layers is being reproduced,70ausy2Mabl i ng
efficient adjustnment of the optical pickup. Mreover, with the optical

~diisc for adjustment 1, since data for adjustment of the sanme nodul ation

systemare recorded in the first signal recording layer 5 and in the
second signal recording layer 7, a gikgnal processing circuit of for
exanpl e a denodul ation circuit of the adjustnent apparatus may be used in

common. | 3ddi thOffe (Z('n{f&ﬂ d(jl.t:'(? 8¢ giéj fehai | Hf‘wg%ﬁ{o gl{ﬁ k&caid tﬂa ké S

possible to re’Ileve ncurre In e. ating

nodul at ed he structur the optjcal pi usahl e for ecordlng
ond) oformasst Gailia (g sisneksespranBlayer Mg sessiolS BTl abEctOHTE 1er § 4

expl ai ned with reference to Fig. 4 This optlcal pi ckup .11, shovvn in Flg 4,
i ncl upesvided cghtergnoally il betomes npngcessase o constuntoveiicas of thadpbtcall f or
generating a light beamfor a CD of a wavel ength of 780 run and a |ight

beam {)fé'ku z%(t% He ﬁad‘i\@sVSfﬁ{EJé il d@%fdr% it 1avkiarid Rakosaé of igd nt type
objective |l ens” 13 for condenS| ng the light beans, radiated fromthe |ight

7 ecor et R iin Bort e BRI R ERE ?%?ﬂ%b&ﬁf&’%ﬁ@hﬁﬂ%dﬁ%%a‘%ﬁ?3%@' onet

phot odetector 14 for receivj g the re u(g ght beam reflect ed back from
t he oppiieall pekup. Mﬁreawmw rthe 10pty B i OB/ pistpgpt 1ai8acs dafades a beam
splitter 15 for routing the return light beam reflected back from 17

Januaadjudtféntld tht semepniodalatibinssy sfam aacfecsrdedin the first siphapnetardeigct or

14, and an objective lens driving wunit 16 for driving the objective |ens

13 i nfa@ef5SH PRI Yechid silhal 2661810129867, a signal processing circuit of for
example a demodulation circuit of the adjustment apparatus may be used in common.
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 optlcal pickup 11, shown in Fig.4, includes a light source 12 fore.g., a
selmconductor laser, 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 nm, 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



tracking directions. The objective lens 13 incl udes e. g., a hol ogram
unified to a lens, and is adapted for focussi ng the trangfiataedidq ght on
the first signal r ecor di ng layer 5 when the CDis to be reproduced, that
is when the light beamis to be illumnated on the first signal recording
| ayer 5, while focussing the transmtted |ight on the second signal
recording layer 7 when the DVD is tjg be reproduced, that is when the |ight

beamis to be illumnated on the second signal recording |layer 7. This
obj ec ] Y, is
roun P et RNl RS ot

supportin he | ns hol der Id|n

b 18. . B
obj ecf-‘F‘Ve% 325 ‘ﬁg’m&ﬁh@ @ﬁg&g‘%i By id‘ﬁtﬁo sPlgemst R, ﬂ'lehgocluéﬁg h%’i" er 17

may be supported by the hol der support| ng nmenber 18. as the | ens holder 17
can berackingpliestbnisn t he focussing direction along the optical axis of the
objective lens 13 and in the tracking direction perpendicular to the

optical axirheQhb;j&diRelBhErS intPudSe 1§homrg?aﬂhhﬁﬁbd‘(@a|i&{s$aﬂdls\/adlﬂ)t@thlt 16
I s made up by a focussi ng dr|V|ng Uni t or driving the objectlve | ens 13

uni ¢ R RRGREGHE Bhe Rutal tée?’ﬁm)ﬁ e P SRt B 2 B REE Vg
respectlve drivin nItS

prowded with a.coi dto the lens
hol deto bg reprodugeddhabts 1&31 430 Kotayhs | ﬁ!lﬁa tﬁl@rﬁ%@F sggal pacp

S driving unit drives the objectlve Iens 13, held by the | ens hol der 17,

i nto décapdmpdapats, whltd’f@cﬁmugﬁlerlgatﬂsfndmddghy 0A0b6 sdconddiigralrecordamgl i n t he
tracking direction, by the interaction of the current flow ng
layer 7 when the DVD is to be reproduced, that is when the light beam is to be
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




thrqugh the coil and the nmagnetic field generated by the magnet. Thus, t he

light beam radiated fromthe |ight source 12 is scanned I3yamgarg2006t he

obj ective lens driving unit 16 and is focussed on the signal recording

| ayers of the CD or the DVD. ' Tae return light beam reflected by the
signal recording layer, is detected by the photodetector 14 to provide for
reliable readout of the information]lgignals. The optical pickup 11,
arranged as descri bed above, is further nmounted on a base unit 21 adapted

to begRUAbR bl iR the tRIHIAY JAREASH, hPRhEAUEIrABHGPRATMEUSuTdit Howlige uni t
21 includes a base 22 adapted to be assenbled to a casing of the recording

and/ or, rep ucif aratus. fthere are fiurther praoyi - [ e 22 a
o1 e theghahe Sat BndRe iR Eic, S8R EBe PV o mdli Rt FIRE, M BAHERE° o7

24 for advancing the slide nenber 23, carryjng. the Oiéis&i[l' pi cku él,
al ongradiateddupmstheflight sowiseildar scannsd biang..dhaphiectiye den l‘émgxﬂmgl nit 25
for rotationally driving the optical disc. The slide nenber 23, on which is

“mount add iffooarid e th il rédordirgs lapersteftitheiGD an tlpDMDr Eh2gefurndigliti n t he

base 22 for extending along the radius of the optical disc. The slide

opan B et ET by PR SR ER iyl 5 JSREN: b IRAPRAHB OB o1 10

. SarRARE 1Bl ot B SRR BRHC " eDatinrt 24 | ot cdes a
driving notor 26, nounted to the base 22, and a feed screw 27 connected to
the drivi ngheoyprcabpickup bl,geranigad assleserbed ebope.usdurther mnded opove 18
base unit 21 adapted to be mounted to a recording and/or reproducirig apparatus. This
base 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




gears. The feed screw 27 is nounted for rotation to the base 22 for.
extending along the direction of novenent of the optical ipghakmpodkl, that
is along the radial direction of the optical disc- The feed screw 27
includes a screw thread forned in its peripheral surface and which is
engaged by an engagenent projection of the slide nenber 23 carrying the
optical pickup 11. Thus, as the feeggscrew 27 is run in rotation by the
driving notor 26, the slide nmenber 23, carrying the optical pickup 11, is

noved al the radi ys.of the .qpti - di i ] kvd ng unit
75+ ngPiiSo ths IS GPe 17 i pobOG AIBE LiRliaH 5 e bS8 28 X @hingYlpE M 00 1"
and a dis¢ table 30, mounted on the driving. shaft  of &h? .dri.vi ng ,nmot or 29.
The dfiectiempbmoyementoidhgentical Rickamd &, thabisalons the redil dpertign odthe for
centering the optical disc for rotating the optical disc in unison

t her ewptital dise. Thd fedgsorewol7 28clades assarewathrend rnaedDirDjtsdperipleeral
reproduction of the DVD, so that the linear velocity will be e.g., 3.49

| n/ seg &9 PLOY WAREh iw?ﬁ@%ge\ég ag gﬁg%&ne%@ﬁmm@ﬁ e JiRlcatienibarf23 CD,

~during reproduction o tt near velocity will be e.g.,

12 to 1.4 . inlsec as, provided.in the CD.standar Lt _iS.not jn an
adi useHEEbErRIcahpIeRuD S Tofs: BF £5¢ S CRTRR, 72 it bt i RydfloB IR} shd "ok
11, assenbled to the base unjt 21, the base unit 21, caqonprised,of the

opt i cérving mptgs 261 the idganember Thsarmysng the fﬂﬂlcéiii P!!i!-‘ﬁér]rtz i37po¥ed FJR‘!@, not
shown, as shown in Fig-4. This adjustnment nechani sm 41 includes an

obj ecthievadhensf thdjopsicakedikc. unit 42 for hol ding the hol der supporting nenber
18 of the optical pickup 11 and for adjusting the position of the

obj ective RRYikIotifAdGving iS5 Hiilhdé3a fAvihdtdin g RRoddtedton ey 2006

back side of 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




19  base 22, a slide nenber holding unit 44 for holding the slide nenber
23, a light source adjustnment unit 45 for hol di ng and adjy msisygod he
‘position of the |light source 12, a photodetector adjustment unit 46 for
hol di ng .and for adjusting the position of the photodetector 14, and a
detection unit 47 for detecting optical characteristics of the [|ight beam
radiated fromthe |ight source 12. Tke adjustnent base bl ock, holding the:
base unit 21, includes a plural nunber of upstanding positioning shafts

for ppgid DONh RAAE IReBEF ha?din%m@tsw o8 Hol@higtheSHladd fenibér BRIARMEI N
positioning openings fornmed inh the base 22 for holding the base 22 in

position. The objecti. l.ens (adj ustqrent unif 42 incl ug ' fyshol di ng
ons. Soise adrsPb il E S A Rt e i sl OB JROR 0les 2 e
the objective lens_ adjustnment unit 42 hol ds_the_ ho] der supporti& menber
18 byatphetedateciar adjugimeniuns 46 fonbskdipgiand fon GHHISHGSINaPOSHEPR O gh% he
hol der supporting menber 18, cause translational novenments. of the hol der
S UppthbﬂgiemmeM,Jeﬁld & detecaidnalnitd 7 ot deecliXeg opiticettharatepmtiak lo€lthe o t he
radial direction of the optical disc for adjustnent | and in a tangenti al
di r eci;,p - dj ¥ i r ' ajo> thereto. The paired hol di ng anns,
ho|diﬁgﬁ€héﬁ%g?ﬁ@ﬁ*%@g%%@?§ﬁgﬂﬁgﬁ§%%R%s, perform adj ust nrent of the radi al
skew of  tilti he abj eqgt.i ve .l ens adi al Ly.of the optjcal _axis, while
per for mi ng The afistieal SASH e T g bR St e tndde LR bIG3! iRt
- tangential direction relative to the optical axis. The paired hol ding anus
caus eohupsianding positioaindshafts fos positonis tiedmgetZRe Omsepasitioning shalts
adjusting the optical path length fromthe |light source 12 to the optical
di sc are engaged in positioning openings formed in the base 22 for holding 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 pairéd 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



17 January 2006 20 for adjustnment 1. Thus, by the paired hol ding anus, the
hol der supporting nenber 18 perforns high-precision adj ugtaeat 206 the

pl anar plane direction parallel to the optical disc for adjustnment 1, the
optical axis direction of the objective lens 13 extending at right angles
to the planar plane direction and tilt of the objective lens 13. At this
time, the holder supporting nenber248 is slightly floated relative to the
slide nenber 23. An adhesive is charged into a gap defined between the

- slide, n - ' | der

S uppofd Ry Ao Ble Pl leRARE R, (TR SopbREREnE 1801
relative to {he slide nepber 23. .The base hol ding.unit I ngl udes pair
of hopﬁfﬁgnéhl@'ﬁw&b%‘%a ystpentaf e plagar Hléaﬁgg'egféw waﬁémﬂﬁa opfgal eoq
unit 24 provided on the base 22_ In adjusting the optical pickup, the

pai r edisedodiadmsamast hahd dpoichl aaddirettiohef thedbjctiznlar Ehexteadingat prevent
flexural deformation of the feed screw 27 and such as to prevent excursions

: °eh . n « rew 2f , SR
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hol di n a plural nunmber of positioning pins for
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1. The light source adjustnment unit 45 includes a |ight source hol ding ann,
not  sispertinganethber i igvhéebyitghhoklonsegpdrpingmeinbied | §is sscurehesapts cal
pi ckup 11. During
positioned highly accurately relative to the slide member 23.
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




’ :

adj ust nent of the optical pickup 11, the tight source holding ann holds the .
| i ght . source 17 January 2006 21 12 in position to cause Iowemppitsof the
light source 12 for bringing the center of the |ight source into

coi nci dence with an unnovabl e. point on the optical axis of the objective

-lens 13. Moreover, the |ight source holding arm causes rotation of the

i ght source 12 about the |[ight em 94ion point of the |ight source 12 as
the ce'di& of rotation. In addition, the |light source holding armis noved
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path | eng I-omthe |ight source 12 to the optica I sc for adjustnent

1. The. phot odet ect or .adj,ust it 46 includ ) di
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11. During adjustment of the optical pickup 11, the photodetector . hol ding
ann heobigctiviedenhbl.obreever; thedight sopeea heldmasan @wﬁom%f&ﬁ@g@éct or 14

" to be noved so that the center of the photodetector 14 will be coinci dent

Wi th geutvenovibue trdight cdisdibe pofitiof dhe Aghtsovicd HRas thivjcentdrof rbmtionl3. The
phot odet ect or hol dm g ann causes rotation of the photodetector 14, while
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adj usting opt pat etectromrunit 47 1 ncludes a

( Char ge- Coupl.ed i ces.) cangra 48 for et ect.i ng,t he .l.i ght b f
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aberration decision unit 49 for detecting the coma aberration. The CCD
camer aptigal dispbei adjustsaendrl.t he optical axis of the objective lens 13 by a

The photodetector adj ustment unit 46 includes a photodetector holding arm for
holding the photodetector 14 arranged 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




novenent unit, not shown, to output the detected result to the coma
aberration decision unit 49. This conmm aberration deci si orv Junid 2008 det ects
the | east value. of the 17 January 2006 22 conmm aberration. Referring to
Fig.4, the adjustnment mechani sm 41l includes a signal detection unit 51 for
detecting replay signals output fromthe photodetector 14 of the optical -
pi ckup 11, a display unit 52 for deppnstrating the signals detected by this
signal detection unit 51, a driving controller 53 for controlling the :

drivi 9, formng the disc rotation driving unit 25, a driving
contrgﬁpgﬁa%%ﬁm %F controlling the driving notor 29 formng the feed unit

24 for the_opti.cal pickup It., an output controller 55.f0 coptrolling the
out put of Rﬁgﬂ'ﬂlgﬁ?p ltge‘glﬁb%aéwﬁglw ll!'éBﬁPE%{ Tfhﬁ{?& aélmg?tgpﬁg?ugg f or
controlling the overall operation- The controller 56 controls the driving
cont r 51 ffer detBating eplaysigpals onéptrfodinghe photasistesten Aof heppiwalipickEnt uni t
42, light source adjustnent unit 45 and the photodetector adjustnent unit

46, basefdieplal it TSk HemphsHEh SitRRigHdHetbbed bythisaliaial déteotionlanitsi on
unit 49 and oh the input fromthe signal detection unit 51 The adjustnent

hani 1 .4l . . . . h
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unit 58 f.or correctj r& t he. denpdul ed&g?ta f-or Frro&g. _ As the ad?gst ment
mechaFatation drivingunib25e a driying controller 3 forsantioliing 4hf drying goter 2 3 i g

- used. In the first signal recording layer 5 and the second signal
. recor firngnaherfcédainit B4 fipt theabpdeacpickup 11, an output controller 35 for

controlling the output of the light beam of the light source 12 and a controller 56 for
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
thércto 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,




for adjustnment 1, there are recorded data for adjustnent, having the CIRC
appended thereto as the error correction code, in accordangg.ydoh the 8-14
nodul ati on system That is, in the first signal recording |ayer 5 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 thegsane system Consequently, the
denodul ati ng unit 57 denodul ates 8-14 nodul ated data read out fromthe

first tffe,irx{ggf’é rercgf;&rd%a'f'egltﬂoaﬁﬁart%cgilnt%g8{&?10@ G He SAHE ﬁiodﬁ&tﬂf?rgégfégelh%)’lﬂr 7,

whi | e e error correction executes error correction based on the
Cl RC of the em&gul ated data. The ergor correction u‘giﬂt 58 %Ltﬁ}pu s the

r esul Pracsssest VEln §HI0E COTSCHOBERTiH8 b NG SamEBstem: f &OSRAY m%ean error
rate. That is, in the adjustnment nmechanism4l, it is unnecessary to

pr ovi demaddbmmguimnt 57 demoidnlates 8-ddrmodulatedndpts readsoutdromdbe firsicsigrala for D
VD or an error correction unit for error correction decodi ng of RS-PC. The

met hogh dopBinddaystt 5 Afd thy sé%d@@ﬁﬁ%@ﬁ?h?eﬁdj whiierht cifoe hamicenioal for

the optical "pitkup 11 and the optical disc for adjustnent 1, the relative
positio bet ween the |ight spur 12 a h ' ' 31qf. the -
opt i cﬁ?fgg’lgc%ﬁf\"mi X %0%?1?-‘9(’ W ﬁﬁsee%%% ?tfel QﬁRgn%‘ &%]e&t%‘{)iﬁﬂ%teﬁtqﬁ%ébgﬁl gct Ive
lens 13 relative to the optical a‘ﬁiés, i S heiei nafter .exgl ai ned. Fidrst, t he
base €MPE comrepisonunit §8 outputaHjeursswb i fog gxamplouknsprelYideVIGRAdapPd,y;  thi s
time has its positioning shafts engaged in the positioning openings
~ provi fiadnspecting ankeasar r22. Thak is sintthe adjugtrhettdnéechaposgn dil oif townndnessatyust nent
base bl ock highly accurately. _
to provide a demodulating unit for demodulating the 8-16 modulated data for DVD or
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 has 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




The slide nenber holding unit 44 has its positioning pins engaged in the
posi tioning. openings provided in the slide menber 23 f or!7fdneet®6 hol di ng
the slide nenber 23 at a preset radial position on the optical disc for
adjustnment | highly accurately. The base holding unit.43 holds the feed
screw 27 by the paired holding arns against 17 January 2006 24 rotation to
prevent the optical pickup 11 frombging incidentally deviated fromthe
adj usted position. The optical pickup 11 is conbined with the adjustnent

necha e e 22
for nf) éﬁgﬂt &{%v?@atﬁg 0(59? c?ﬁQIc;l(ngﬁS?g@ Egg{% C?(?ehg@!}gr suppo?tal ngﬁérrenbe

18 of the optical pickup.1l set. on the mber 23, held by the
pai r eddist P@Flfé?%néﬁ ORtHA %Bbiié‘etlll\ﬁé CPHh)én%fi &%@Jl{ﬁﬁﬁnpm er %’éf‘%by t he
objective lens 13 is three-dinensionally p03|t|oned relative to the slide
menbed 128y b¥hry et int theadlideanthbes 2Bandubtedt dre the bate 32 formdsinainighiar m
formng the Iight source adjustnent unit 45. The photodetector 14 is held

by th e%ﬂ@%‘fqﬁé re‘pcﬁf;dl ng armformng a light receiving unit hol der 46.
The a Justment nmechani sm 41 first adj usts the reI ative positions of the

l'i ght 1 dth b t th
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light source 12, a |ight beamfor a CODwth a wavel ?ngth of 780 gun or a
| i ght mesaberr &1, ig hebwihapairedhbelding amms et Hsobiscane ey atdjuginalsiiit i n Fi g.

5. This causes the light source 12 to radiate the light beamfor a CDwth

‘a vavéd srbéfebgtha@ieotive lons 1 B és thightlinheaasiofally posiined telataverathe hidg h of

member 23. The light source 12 is held by the light source holding arm forming the
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 thé objective lens 713 in meeting with the

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




635 to 650 nm Meanwhile, the optical disc for adjustnent 1 is not | oaded

at this tinme on the disc table 30 form ng the disc rotati7gmuayaobng unit

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 |ens

13 in neeting with the design optical axis. Specifically, the objective

| ens adjustnent unit 42, holding thesl7 January 2006 25 hol der supporting
menber 18, actuates, under -control by the controller 56, the holding anus

-~ hol di I ' AEin®ef the

obj ecp %&iﬁﬁgﬁ&@%gﬁﬁ%%é&%ﬁ t'@%?@ f%ﬁc%@@[ﬁ [ ?%%‘??%%Hgﬁ%ﬁﬁga tal}\%e nti al
direction or in the Y-direction, as, we as, novenent of the |i source

adj useresthalding the boldar supporting mergher i%tﬁ‘l?é‘ aHto sy lpﬁé{f’mtcﬂt%?il?ﬁ er of

~the light source 12 will be coincident with the unnovable point on the
opt i cabjative lefs 1hm ohjdaltdireetioarns X3lirsthion andhe asapgatied direciieBoam sm 41
makes adjustnent for shifting the positions of the light source 12 and the |

OD] Y - RBidn3 als el PR ilolBiehe P B lipMscired Afuaithen aie 45eh8ldid i nt o

coi nci dence w design optical axis. In a step S3, the controller 56

perforns.the processin f . mnim.zing,.the . QR: .5, the
obj ecfl?Q/]églFteWElr%‘aF sf‘ffg’nﬂlaﬁ ﬁ‘? Cﬂeﬁefﬂﬁq&tﬁ?ﬁ@r%olﬁg‘%ﬁgbgg%J@ﬁ 1§1g the -
hol der. supporting nenber 18, under ntrol by the controller 56, such as
to adflisenmpzablggozmt ondbaopHeakares ﬂﬁ scivedpas/ if Jﬂlﬂéa Rbs PMStPEn] ons 13,
in order to adjust the tilt of the objective lens 13 relative to the
opt i catechshisnt 41 makesiadfustment Goreshiftbey thetriositiorBhudtthe dight Reuoed Zankr a 48
of the detection unit 47 detects the |ight beam

the objective lens 13 for setting the position of the objective lens 13 into coincidence
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.



condensed by the objective lens 13. The controller 56 actuates the ,
objective lens adjustnent unit 42, in a controll ed mannet]lahaseadson the

i nput fromthe coma aberration decision unit 49,. for mnimzing the cona
aberration- When the coma aberration decision unit 49 has detected the

m ni nrum val ue of the coma aberration, the controller 56 actuates the

obj ective lens adjustnent unit 42 fors maintaining the position of the
objective lens 13, the cona aberration of which has been mnimzed. 17

January 2021?\ tfé& 1tnLaHn£1h!tﬁe %@i@ﬁ{ gincg(lﬁ?BPPH SdusRIdCEd Bhdt the positiir'8FHe SO that

the positi e objectrve IS coincident wi_ththe design optical

axis, while the tjiJt of.th objective lLens 13 is al sq.adjust.ed
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source 12 and the objective lens 13. The optical pickup 11 js then further
adj us tobgedte lenpt 3 thatso gdjustediD nunimimngthe ¢oma absratienpgdithe relatiyg i ve
position with respect to the objective lens 13, light source 12 and the

phot ogRkRiInBetWoen e Bekt RRr&d 12 bha thpsbeativélas MorTldppstaipitkip 15 | oaded
on the disc table 30, "forming the disc rotation driving unit 25 provided

on & 5 Rk Bt el U BT P RECHS s T O Mo
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in the DVD standard. The optical disc for adjustnent 1, .|oaded on the
di sc tabl elB@,stemSHytesoptieal dise or adjystarent desrlopded lcaytbe dsé tabledo,
adj ustment, the second signal recording layer 7 for DVD adjustnment, and
concefgirhing’ Beodidé FetatiorCHSving! iRiE 28npRAGdedbnthie d@nahit 21 set on the
adjustinent base bl(;ck. 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



recarding layers 5 and 7, as shown in Figs. Ito 3. In the optical disc for
adjustment 1, shown in Fig.2, the first recording area 87ipu@vidded on the
first signal recording layer 5, and the second recording area 9, provided
on the second signal recording layer 7, are overlapped at |east partially
wi th each other, whereas, in the optical disc for adjustnment 1, shown in
Fig-3, the first recording area 8, @/ovided on the first signal recording
| ayer 5, and the second recording area 9, provided on the second signal

recor giveg 3 en. Iﬁodﬁra?ed‘ﬁhtao‘éﬁﬁﬁapﬁ?ﬂld!d Fecvadd @inhiie. CD) drbectondsd, si gnal
recordi'ng 17 January 2006 27 |ayer 5, 8-14 nodul ated. data simlar to
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optical disc for adjustnent 1, shown in Figs. | to 3, |5“Loaded on the disc
tabl edaé. the optical pickup 11 is advanced by feed novenent to the
position of the second recording area 9 of the second signal recording

layer 7 fo"fup}(ﬂgotﬁﬁﬂﬁ# tﬁren ’ toQig:gfc‘al b&'k 94 1ﬁ%?ﬂ$(ﬁt%lﬁé‘ﬂle®v\0 Reheérpt or 29

by the driving use nov nent of the optical pickup 11 to

a reagout e |t| e o6 d re ) r i ng
cont r o4 epicrd digs fikadinsfhel BT REF B 6 LS it .%Eﬁ%ab@% By o
the op tlcal di sc for adj ustrrent during rotation will be 3 49 s[{ac as
pr ovi t}wopncalcplckggdr{ms(;aqvﬁgcqj/bysfpgé,@g@‘(pment to the position of the secon

recording area 9 of the second signal recording layer 7 for DVD. That is, the controller

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



In a step S5, the controller 56 controls the output controller 55 for
radiating the |ight beamw th a wavel ength of 50 run from7h&adyi2glst source
12. This causes the light beamfor DVD with a wavel ength of 635 to 650 nm
to be radiated fromthe light source 12. The photodetector 14 detects the
return |light beamreflected back fromthe optical disc for adjustnent 1.
In a step S6, the adjustnment nechanisgm 41 perforns rough adjustnent for
setting the position of the photodetector 14 into coincidence with the

cont ¢ 3Rt 8088 s P bl Bto i The R et oM ASHUE wdifle SHBLIE oc o
turn ,f{a both the focussing control and the tracking.control. The |ight
r ecei EIB b recatvingopms cholder £16y holding ke mhotedrteetor dd 1 this states cuses

causes novenent of the hol ding anus, hol ding the photodetector 14, under

cont r aloveyndrtenf iterioldinkemnist holding the phiovodetedtond 41 audér eshitusk e the f or
bringing the position of the photodetector 14 into approxi mate coi ncidence

wth EBBrORSt 5. ROSIdel 80 pBftof i RRhl Akembk Jor bnngiln%tﬁt‘eﬁ@ﬁ&bsm@é ust ment

mechani sm 41 perfornms ro j us optrm e optical path

| engt h, f the l1ght source 12, .that is t li,ght emttin ositipn, up
to" o nehpfseteaton !4 B apPiifReomciensd withise tFien BOnongh HBRRLERES « UF s
the focussing control and the tracking control on and off, respectively,

for f8¥8¥ssing on the second signal recording |layer 7. For this focussing,
the astigmatic nethod, for exanple, is used. The controller 56 controls

the obj ectiva dtepSAadhesidjmbnetniiechdnism 41 performs rough adjustment for
- optimizing the optical path length from 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




hol di ng the objective lens 13, the |ight source adjustnment unit 45, holding.
the light- source 12, and the |light receiving unit hol der174éparhmioei ng t he
phot odet ector 14, to performrough adjustnent for optim zing the optical
path length fromthe light emtting- point up to the optical disc for
adjustnent 1. In a step S8, the adjustnment nechani sm 41 perforns rough
adjustnent for bringing the positi@f of the photodetector 14 into
alignnment with the design position on the optical axis. At this tine, the

“cont r glfbensded dirthersetond Signslaeesiding 1dyeng. Meaviwigle, thv tradidngeontral ishot h t he

focussing control and the tracking control will be turned on in order to
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adj ustnent ‘unit 46, holding the photodetector 14 in this _state, causes
nov engiate, chudesenbwdimémepfanebolding adnes findhoplketedetectard 4, under cagreliyl by
the controller 56, by way of perform ng fine adjustnment of bringing the

- posi tﬁﬁrboqlftr&xp% sspﬁpwa%tf?effahnﬁfg iRt adRRIAGh MRS thd hissides bBtheposi ti on

on the optical axis in"a Step S9,  the adjustnent nechani sm 41 perfonns fine

adj ustyrent, of the, - Qptical th . he |1 : , that is
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The controller 56 controls the objecti.ve | ens dri\g ng unit 16 gﬁ t hat both
the focussihg séemnSPotheasdiustirentmechanismstl perforps fingeadiushment Qhthe, ‘order

to permt the light beamto scan the concentric recording track as
optical path length from the light source 12, that is the light beam radiating point, up

to the optical disc for adjustment 1. The controller 56 controls the objéctivc 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




the light beamis focussed on the second signal recording |ayer 7. The

controller 56 controls the objective |ens adjustment unit7Ahard20dedi ng t he
objective lens 13, the light source adjustnent unit 45, holding the |ight
source 12, and the light receiving unit holder 46, holding the

phot odetector 14, to performfine adjustnent for optimzing the optical
path length fromthe light emttingspoint up to the optical disc for '
adj ust rent The adj ust nent mechani sm 41 then perforns adjustnment of the
0Pt | Calo Bl P b bl 75RLQEHG idiRSwith 85ch SaREdneRohBIEF SC

t abl eg%ﬁ?géépﬁcgné%ﬁeggla?g?ggﬁﬁr @é%gplrlrétﬁlﬂ I sh%ﬁ% in Fig. 2? that is the
optical .disc i ich,the first recording,.area..8 . 0on the first signal

recor gﬁﬂﬁ a 5&%51 syHghes ﬁ@ @Eg’f‘?&“’r ks ’(:F%%ﬂ"gtear Jhay s, the ﬂ'étpé‘é&}ﬂ%o% T January

2006 30 signal recording layer 7 are overlapped at |east partially with

each GSkentroldthedipht sairicerl 2 fooradmtingthegight beamdint a €H withewavglengdeam t o

be radiated- That is, the output controller 55 controls the |ight source
12 f opfredidhi THe bRStddetdtitoP BRRR dcdvestheRettirh Night Waual MEched Bick/fOnt un. The

- phot odetector 14 feceives the return |ight beamreflected back from the

i sc. MARRSRT R ARa ARG of i obUSRRb el BRREEITI0 |1 (00

opti-cal pickup 11, nounted., on the s).ide me r 23, |s. pot advanced, by -feed
nnverr@ﬁttﬁe ‘ﬁ‘lﬁctt ¢ dP sxtheontical ‘g‘ﬁc ?CPfé‘ pafmeng i&l%ﬁ’q"g{ PWQ“B&?%%““E‘?‘%C for

adjustnment | shown in Fig.3, that is the optical disc in which the first

1 ecor dhnhe alidannobrert2% 1§ nosidwingad by feed onaliemyeritayer 5 and t he second

recording area 9 of the second signal recording |ayer 7 are not overl apped

with each pthgdisclibsde] difitheBED@bIZI0 iRk iopEich@isO Béd £dlistRidiitUhown
in Fig.3, 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 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.



-under control

11 rmounted thereon, is advanced by feed novenent, along the radius of the
optical disc for adjustnent 1, up to a position capabl e i@fanngaZdofig t he
first recording area 8. The controller 56 then in the step S 10 switches
the light beamto be radiated. That is, the output controller 55 controls
the light source 12 for radiating the light beamfor a CD wth a '
wavel ength of 780 nm. The phot odet edlor 14 receives the return |ight beam
reflected back fromthe first signal recording layer 5 of the optical disc

for adj UStIHaQtsteEP 3‘}'1? flid ¥dj ngnﬁaﬁtlﬁebihﬁlsﬁm PpktRieSs xbhghcydr,usmmﬁr 29,
contro | er 56, so that the linear velocity of the

optical. dis in for
exanpPanEng hep @whaﬁh Wodflssley B sgheidene éﬁfe E BRI, < et
mechani sm 41 performs rough adjustment for brin plg Sjti of the
phot oge the ppticalsNisnt he eomrolipmeahihin tihe CGE@P%& tB'f? legs H’én%pt i cal
axis. The controller 56 at this tinme controls the’ Obj ectlve | ens driving.

uni t dmitd6ehichas tonin bff afth thofdeuttiagicoatrabamdthedrtokaig cmdrolh&hedighki ng
control. The light receiving unit holder 46, holding the photodetector 14

in thy d&t éﬂ{i‘%ﬁmfj‘ﬁﬂ&&%ﬂ‘bﬂiﬁgtqw Ez}o&ﬂgt&ﬁbgwﬂl &i5Beatd) FallkE0mboNement

phot ode under cont controller 56, " in order to perform

coi nop bk iR ere beip 1ot AR RSl ThaRiipt PR Eiligt 6. ™1

the adj ustnment nechani sm 41 perforns rough ad ustnent fo

" ptimzing the
| opt i cial onder te pesiiopmn réuglradynztmang her banging thQPf)%lﬁQﬁ qgfghe ﬁﬁoﬁ FFiCt‘é‘EnWt i ng

into coincidence with the design position on the optical axis.

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 adjus_tmcnt.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

position, up to the optical disc for adjustnment 1. At this tine, the
controller 56 turns the focussing control and the trackirgamantoel on and
of f, respectively, for focussing the objective lens driving unit 16 on the
second signal recording layer 7. For this focussing, the astigmatic

met hod, for exanple, is used. The controller 56 controls the objective

| ens adj ustnent unit 42, holding thgobjective lens 13, the |ight source
adj ustment unit 45, holding the |light source 12, and the |ight receiving
uni t hol-dery. 46 ' h hoi: : 4t f I just ment
For - opRuoA st Rt 1" PR R RS R YRkt o 58, REF ST LOBAT 0BT T o
the optjcal dis or adj ust t 1. In a step 13, the ,adj.ustnent. nechani sm
41 caﬁgl@sotlrtb@ lightheam ig maqeﬁegﬂzpugﬁ@r%wa BXI1S wg thae groqgrdey hélli?& fagings

hol ding arnms of the |ight source adjustment unit 45, as the disc rotation
dri vi thge¢/beamasoathat ke phsse differer® beswaen that £ dnkerdedightiwiihbe Y887 vi ng
the 17 January 2006 32 optical disc for adjustnment 1. This adjusts the

| I ght TReaptiea ﬁigl]alp | P A4V abRI® 4 fracﬂd'ng%r@i byhﬁe HgBibehg@dthod ot at ed

about the*optic axis o e ze order Tight, formng three beanms, so

that the . phagse differenceg bet n the e~qrder |i w The
opt i coAsef Qﬂ(ﬁ'ﬁ qutpuy 0%@?%&‘%5%% I(/%Pﬁ g’cekjle‘ r?éles‘%%%ﬁghbo? ﬁgét@ﬁﬁe&- beam
nmet hod, -based on the output from.the photodetector 14 of e f one order
| i ght besems Ry the pigaal detaagomynitd . Jihgh s, t%@@@@ﬁﬂd?w[w 3 153 awerFPa@Pﬁgba{, t he

optical pickup 11 is able to apply tracking servo, so that the zero order

- |'i ghttradkibpeetviogbd theatie wetd osdaright ef tonbight béamn wilsoadithg coneekriof t he
optical disc for adjustnment 1, based on the output signal of the

phot adebffihgtralft ofthe Bptieal diSCRIrdaGustARnt 1 0P8R diPthe! dutphe signal of the
photodetector 14 which has received the + one order light.
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 perfonﬁs' fine adjustment of

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




In a step S 14, the adjustnent nmechani sm 41 perfornms fine adjustnent for
setting the position of the photodetector 14 into coi nci dengearyih t he
design position 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 permt the |ight beamto

" scan the concentric recording track3as the |ight beamis focussed on the

first signal recording layer 5. In this state, the photodetector

ad us}aaﬂﬁnrg:@ip%@{tﬁgﬁ% g\!gtmai disc P&O‘idig 261 A" e cORYSIRS JPURTTRST thé the

hol ding "a odet ect or under control _by the photodetector
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axis. In a step S 15, the adjustnment nmechani sm 41 perforns, fine adjustnent
of  opwitralaviidetthenedmi. cBhe gentrollasiétaontiadntherpbjeetyvr leap adpstmont yiht i s
the light beam 17 January 2006 33 radiating point, up to the optical disc
for af) Uiplamplthd objbeeive ey 1 Ithed 1ipkt sointe adjmstrhient Wi 45, tholdingehs light vi ng
unit 16 so that both the focussing control and the tracking control will
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45, hol di he light 12, and. the |jght i ving. ynit hol der 46,
nof ci g e TR it Bir appimigie fsoniant pritEial CERRAE il nthd o ng

~the optical path length fromthe light emtting point up to the optical

di sc paint apjtoshereptical . diFhéoraa]justoremttl. mechani sm 41 t hen proceeds to skew
adjustnent. Since the CD
The adjustment mechanism 41 then proceeds to skew adjustment. Since the CD
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




has "an al l owance for tilt larger than that of the DVD, this skew adjustnent
is made such as to satisfy the tilt allowance for DVD. |1f Jaimoudods be not ed
that, if the disc. mounted on the disc table 30 is the optical disc for
adjustnment | shown in Fig.2, that is-an optical disc "in which the first
recording area 9 on the first signalsgecording [ayer 5 and the second
recording area 9 of the second signal recording |ayer 7 are overl apped at

| east ' : ] t t he, control.l er 6 in a ,step,S 16 switches
tho. | 1 SRE EpEaditstbhénd 1585 Sogflon crfo et RN RPN scBod BIPEIRgB eont r ol 5
the Ii hthource 12 _for radiatin th,eli%ht beam for a DVD with a

wavel eﬁgt Regongegdler éﬁég@ W hstep S1priavithes the lightbeam to e raliated.albhat 30 i s
the optical disc for adjustnment I shown in Fig.3, that is an optical disc

"i n whiscthetduépai cantrallec 65 dongolatkalighisoutte1 2 forahdiatingnhé ligﬁﬂl@ézﬁhm layer 5
and the second recording area 9 of the second signal recording layer 7 are

not 0V£UWDR$ﬂh\M&5\/&&fg“ih%TH§5¢o§BQIﬁll;,i de nenber 23, having the optical
pickup | | nounted thereon, is advanced in a-direction along the radius of

the optical 1 ry 2006..34..disc,fo } ust nent up to sition
capabl e of rei‘gl‘%?\d;ﬁ‘gﬂé Cf)ﬁ °E%fc%%8°ﬁ@£?§r‘@Pfiﬁ4VdP%£lotgr a?h@’ @’&ﬁ?]?‘gﬁp‘éﬁ“ 56 then
in a st?g S16 switches the |ight beamto be radiated. That is, the output .
- cont r ofleFIDESf ¢ opHral dise for gdiustpentch dupingoiotatian will thy 349 mi'sgistasbeam f or
-a DVD'with a wavel ength of 635 to 650 nm The driving controller 53
act uatpgevided idrfov examplet the IP¢Bstandrd! hiea bieg&?, tNekontréNero$6 hbmarit i cal
disc for adjustnent 1 during rotation will be 3.49 msec as provided in
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unit 51 will be of the least value.
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




the objective I ens adjustnment unit 42 so that the jitter produced in the
sighal detection wunit 51 will be of the |east value. |n &Jsbep2®8, the
adj ust ment mechani sm 41 confirnms the optical characteristics in

reproduci ng the DVD. For exanple, the adjustnment nechani sm 41l controls the
- output controller 55 so that the RF signal generated by the signal
detection unit 51 by an output of $he photodetector 14, which has detected
the return light beamreflected back fromthe second signal recording

layer 7, wll. he of. opt - val ue dj eIkt al so
confi $%’E’ &4‘?@%? ﬁ% §wﬁﬂes&ﬁe hlnﬁmﬂ‘fﬁlﬁ E‘B be g%}]g?tegf wa{egﬁ?‘t&ﬂmﬁ% ource 12. The
“adj ust ment nechani sm 41 then perforns adjustment of the. optical pigkup 11
in repy conedisghe light source hefairadiatiggdbe light heam fsacht%ﬁé qu%fﬁtﬁe

optical disc for adjustnent 1 shown in Fig.2, that is the optical disc in
whi choft h&0 hirf. St recording area 8 on the first signal recording |ayer 5 and
t he second recording area 9 of the second signal recording |layer 7 are

over | appe I | Al i Bfisehksf | Howanuary
2006 35 5 |-%df%25%%5dsﬁf gﬁ?%@};&%g&?ﬁg&dﬁ%ﬁfgﬁﬁt% Sbe radi a?ed. That

the | gFie-balf Roho aptenldie i ENLIENGEh Eror 86 38F ST AR ALGER Saged
on the disc table 30 is the optical disc for adjustment | shown, in Fig.3,
that idesotdingdaydrcaandthssecond misprding aeca 9 ptthesgeet $18331ar|eé8“§n8 Ma¥Sle fir st
signal recording layer 5 and the second recording area 9 of the second
Si gnay af£RET VeHhppdd S¥ith each other, the 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 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.




7 are not overlapped with each other, the slide nenber 23, having the .
optical pickup 1| | mounted thereon, is advanced by feed rosesenicéal ong t he

radius of the optical disc for adjustnment | up to a position capabl e-of

reading the first recording area 8. The controller 56 then in a step S19
switches the |light beamto be radiated. That is, the output controller 55

~controls the Iight source 12 for radeating the light beamfor a CD with a

wavel ength of 780 mn. The driving controller 53 actuates the driving notor

29, under Tﬂg%gﬁlséﬁlj\éng R ch&iRkt 2| | ﬁ/[ﬁc'f‘ph%ssﬂ{lfgﬁﬁﬂ o?lﬁi@a/ hARRtm¥At 6€ Ky of the

optical disc ustment I will be 1. I n[see as provided 'in

for exanple .the standard. In a step S t he. adj ust | 41
cont | ORACA) e T2 EisRerrs ge eeStron e S b cirical PEVEVEL THE SBHAL &7 ¢ e
adj ust rent _nmechani sm 41 controls the output controller 55 so thalt the RF
si gnapiclupdi afardvingh theoptiaph afljustment hasrcoums to Balops, iasecwgd jotheslidae

phot odet ector 14, which has detected the return Iight beamreflected back

from iamte0onghthi gnflhesgeor ding layer 7, will be of an optimum val ue. The
adj ustment nechani sm 41 al so confirns the adjustnent of the output |evel
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menber 23 with an adhesive. Since the adjustnent of the optical pickup 11
enpl oD anbwathtthe scatidsighalrecording layer 7 of the physical format for DVD, the
adjustment 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



adjustnent 1, provided with the first signal recording |ayer 5 of the
physical. format for CD and with the second signal recordVfguanadpesr 7 of the
physi cal fonnat for DVD, the adjustnent of the CD during reproduction and
~that of the DVD during reproduction can be achieved snoothly w thout
exchanging the optical disc for adjustnment as conventionally. Since the
concentric recording tracks are proygiyded on both the first signal

recording layer 5 and the second signal recording |ayer 7 of the optical

di sc {é’a{ble @nr;éfs&@@.[;ktétll% the @Bragtdi tfle @?Vph 8ln it fsot AREISC 6 nibdula®dn hE&d

obj ective g nove romthe 1nner rimtowards the outer rim of

the opt}] I sc for jus nt 1, wth apse .o I me, ,such.t.hat

adj us’cfhbﬁfll)c Ht %ﬁ’éaﬁ’? dpoditiatign, ¢ @p@ﬂeéﬁ @?Fé tfﬂ‘? nf‘ﬁgjero'%j K& | ens 13
is coincident at all times with the center of the |ight beam Since the

dat a nfodubeicraiesmeldenl ttanahat s DDatlatrieaseded the modulptipnisysiegm dor
recording layer 5 and the second signal recording |layer 7_of the optical

di sc f&brdin%dtﬂégﬁﬁﬁr)tit lis ]!];6ssib‘lcsﬂéf flgdventhd foddr dvpaged om dehdubatidiat i on
unit 57 and"the sole error correction unit 58 in the adjustnent nechani sm
41. This optical disc for adjustnent 1 is used for adjusting the optical
pi ckuBr%.ei g January 2006 37 usable for reproducing the CD and the DVD.

~Since it is not the 8-16 ulation ysed .in DVD, but is the_8-14
modul at i ontf he entica! @,jloaggﬁﬁit #opHealipir adrusgnent Lﬁlﬂ%‘fm "i*rgtﬁﬁ}éb% nis
smal l er than that in DVD, that is used as the nodul ation system for
- r ecor idithg optiealddit@ in mthictsthedst tdcerdingreta & va thhErsteghal npwydgplayer
denodul ation
' 5 and the second recording area 9 of the second signal recording layer 7 are overlapped
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 with each other, data can be read out reliably when reproducing the first
recording area 8 of the first signal recording layer 5.
- The adjustment in reproducing the DVD in the aforementioned steps S5 to S9
orthe adjustment in reproducing the CD in the steps S10 to S15 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




processing. If the optical disc |loaded is the optical disc for adjustnent 1.
shown in Fig. 2, that is the optical disc in which the finstayewer di ng
area 8 on the first signal recording layer 5 and the second recordi ng area
9 of the second signal recording |ayer 7 are overlapped at |east partially
with each other, it is unnecessary to advance the optical pickup 11 by

feed novenent, while it is only necggsary to switch the sort of the |ight
beam when swi tching between the adjustnent in reproducing the DVD and the

adj us | Phes . & DS i Igi idedRitBthd f t he
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that is optical disc.i ich the f.irst recordi r: first
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signal recording |ayer 7 are not overlapped with each other, data can be
read out r & thewippicalmokue bt sdecinad byredaserrcouplarcthecainppongds excit e i r st
signal recording layer 5. The adjustnent in reproducing the DVD in the

af or egBjHcti9Bdehs 1 2% BAALE (G ha (dmecqulribl tnadjustunepirtodecpergotrhed CD i n
the stéeps: S 10 to S 15 is not limted to that shown for exanmple in Fig.5,

but t ' i ' bE&Sati {d §ibpé he
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Januagy 2QQ6 38, characgteristi.cs in reproguci the DYP in.the s S 18
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characteristics in reproducing the CD in the step S20. If the optical
pi ckuji is only suffimiergdo loarry dud pesitioauplisstmeriofcbepbestive lensept t he
| Although the foregoing explanation has been made by taking an instance of
adjustment of the optical pickup capable of reproducing 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




objective lens 13 are unified together. Consequently, the adjustnment to be
perfonned at least in the steps S5 to S 15 after the adjwusimentooef the
coma aberration in the steps S| to S3 nay be omtted. That is, if the
optical pickup 11 is fonned by a |laser coupler, it is only sufficient to
~carry out position adjustnent of the objective |lens. Al though the foregoing
expl anation has been nmade by takingy@n instance of adjustnment of the
optical pickup capable of reproducing both the CD and the DVD, the present
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-modul atjon systemfor, recording data is determined, while t si ghal
recorlﬁithgf%@?é‘i“’@ﬁﬂ%ﬂﬂé%‘bﬂ%la}@%@ngfdﬁme AENUPTREGISING CIECHES hel by the
physical fonnat enployed in the optical disc. Industrial Applicability

Si nceddigonpdihcathedicserding tradksistoviddd imaborespegtive sigral peasdmyg layersnt i on
has at |ast two signal recording |layers, and. data nodul ated in accordance

wi th B%oalegﬁtricm%fbﬁé hp;r?a%fﬁf@(gﬁfcaia rdﬁ%cidbgé&?vé RIB®elig/Movkanal

recording layers wt er ent ysi cal format t he optical pickup

capabl e of recording and/ pr reproduci two.or mope,sorts of optigal discs
oy HeSuhe e i 1w Br shER R ROt ke O Blnes BRI RohiklentBHg, e
~optical disc for adjustnment, thus expediting the optical . pickup 17 January
2006 a@ustuing maysee caried enit as thenepticah exyaniihe pbigcsivedsps Wrdmatedatsyst em

- have been recorded in the respective signal recording | ayers, only one

si gnalll (e asith g ednitdf thedidlitdeam.| n addi tion, since the recordi ng

tracks provided in the respective signal. recording |ayers

On the other hand, according to the present invention, since the optical pickup
capable of recording 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




- are concentric, there is no fear of the optical axis of the objective lens .
being noved fromthe inner rimtowards the outer rimw t# Jhmpse006f tine, .
wi th the consequence that adjustnent may be carried out as the optical
~axis of the objective lens is coincident at all tinmes with the center of
the light beam On the other hand, according to the present invention,
since the optical pickup capable ofgrecordi ng and/or reproducing two or
nore optical discs is recorded and/or reproduced using an optical disc for

adj usy i | : i r I i whi ch
dat a é%haap glé{%”(ﬁeg (tzlgg a%%gﬁﬁﬁﬁﬁét’saggh%ﬁﬁ?%l%ﬁ?éss%c{egﬁnﬁﬂg?/g{ebeen
recorded 300 entrépa]ly with different physical formats, the optical
picku@P%ﬁ}ﬁ%ﬁﬁﬂh@JHE@F@?HBH%“%an be carried out in succession w thout
exchanging the optical disc for adjustnment as conventionally, thus
expediting the optical pickup adjustment process. Furthernore, according
to the present invention, since the optical pickup capable of recording
and/ or reproducing two or nore optical discs is recorded and/or reproduced
using an optical disc for adjustnent having at |east two signal recording
| ayers, in each of which data nodul ated in accordance with the sane

nodul ati on system have been recorded concentrically with different
physical formats, the optical pickup adjustnment operations can be carried
out .in succession, wthout the necessity 17 January 2006 40 of exchanging
the optical disc for adjustnment, as conventionally, thus speeding up the
optical pickup adjustnment process. ' :




17 January 2006 41 CLAIMS 1. An adjustnent apparatus for an optical pickup
~conprising a disc rotating unit for mounting thereon and.i7frary 206t i onal |y
driving an optical disc for adjustment,, said optical disc for adjustnent
bei ng adapted for adjusting an optical pickup, said optical disc for
adj ustment having at |east two signal recording |ayers, there being
concentrically recorded in the respggtive signal recording |ayers data
- nodul ated in accordance with the sane nodul ati on system but with respective
- different physical formats; saidégﬁ%i pi ckup being configured for
collecting a light beam radiate a light source, with an objective
" lens, and for detecting the return lLight beamrefl ected back fromsaid
optichi Ag @%usbne@cqmrmﬁfomn aptiga IMekUeBPTISWE: d opti cal pi ckup
~ displacing said objective lens, by an objective lens driving unit, in a
di recti on adéwgotdtteoptit finlmewitingthesaimdambfaattatenhln driamey am optidak ect i on
perpendicular to said optical axis; and adjustnment neans for adjusting the
rel at Wi f N AW t | ' t he
1t G fRE AU AREnE coffbfticlie R LG R ARhr o SMIRE RCa BRGNS <
Illum nati.ng said Ljght heam to ope of | d.si | . recordi | ayers of -
ai d OReALATORE Sat o el cartiadnisiend uavine fbasy OFF Plenal TrreRiieS o
optical disc for adjustnent, for adjusting the relative positions of said
11 ghtlayexs; thergrieing sonegrducalle reconded amile mspective aignaheccardiggyensi t
di spl aci ng said objective |ens al ong _
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 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



the optical axis thereof by said objective lens driving unit, said |ight
beam bei ng 17 January 2006 42 illum nated on anot her si gnainudrenoos di ng

| ayer ofthe optical disc for adjustnment in order to adjust the relative
positions between said |ight source and the objective lens. 2. The

adj ust rent apparatus for an optical pickup according to claim1 wherein a
recordi ng area of each of said signafy recording |ayers of said optical disc
for adjustnment, having data recorded therein, has, in a tracking

nt = ) ) ) L _ < |
e T R

and a begi nning end of a.recording ar f anot her .signal .. recording | ayer;
sai d %P&Bﬁﬁg}ﬁr B fsPoshiiQuy ‘aﬂWFégé@‘g@gﬁ‘ﬁ%"f‘r @P‘i\f}} JFStlgﬁi? optical disc
for adjustment displacing said objective | ens by said objective |ens

drivi8g ubh¢ adjustment apmraton far engptivel pipkipaccending tf chaaind] sdjeseti e | ens,
sai d adjustnent neans al so displacing said objective |lens by said.

obj ectdd@dmNardH iofi SEhUF tsaid syl ' RebidiAg dbpd dheaidpiptieal dixd Toof said
objective |l ens, said adjustnent neans illumnating said [ight beam to said

T AR N R e T
accor Bhifg i sl tralieBHip ke S anabbar e ar aniecOrebo s GREP T 86 o di ng
|l ayers of said optical disc for adjustnent, having data recorded thereon,
are nsdidewardl apgading besnmdanbegianing ¢ret ef Huicogdipgevealefianothensignaheans
for causing novenent of said optical
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




pickup in a direction along the radius of said optical disc for adjustnent;
sai d novenent neans causi ng novenent of said optical pichupndag 2a0dirst 17
January 2006 43 position; said adjustnment neans illumnating said |ight
beam to one of said signal recording |ayers of said optical disc for
adjustnment in -said first position to adjust the relative positions of
said |light source and the objecti vetd ens; said novenent neans causing
novenent of said optical pickup to a second position different from said
first position; said adjustnent neans illumnating said light bear. to
anot RQSW@Pxnal  recording | ayer of said optical disc for adjustnent for
adjusting the relative positions of said |ight source and the qbjective
lens. 4. Taed axdjustmesnneppaihnonatiog seid dightcbganyitokope afcemdisighalo cl ai m
1 further conprising: an unaging unit provided facing said optical pickup
for 'r@@@fd?ﬂ% fayek OBF 18 IptichPiss f8Hadjucimendiifl saldfitstgouitiai tosadjdst thegi ng

unit detecting the |ight beamradi ated fromsaid optical pickup in a

51 andetRSeoneig o S Jbt S8R L SRl SRAG AP Bk BlerR uiet | 2, L0,
means perform ng rough_ adjustnent as concerns.the,coma aberratiaon based on
the deusteapovanantef said opfiealuckun techsecopgpostian @‘E&Y%ﬁ%ﬂm %‘é‘? Ktckup
according to claim4 wherein said .adjustnment means perforns adjustnent as
for tpwittempsasibeadjasinoentantbass ilequeatihy said light beam to another signal
recording layer of said optical disc for adjustment for adjusting the relative positions
of said light source and the objective lens.
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 liéht 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.




illumnates a |ight beamfromsaid optical pickup to the signal recording
| ayer of said optical disc for adjustnment to adjust the nefatain0gositi ons
of said |ight source and the objective |ens based on the return |ight beam
fromsaid optical disc for adjustnent. 17 January 2006 44 6. The

adj ust nent apparatus for an optical pickup according to claim5 wherein the
adjustnment on illumnating the |ighysbeamto said one of the signal
recording layers. is <carried out by rotationally adjusting said |ight

source- t hat {he phase differenc f f..00 [ i . bout
zero gr 3@?6 &%E‘Fe RS o ary 8P§°@rpd8’?‘?l% g?rgorglﬁ{&n{o agﬁa 5C§;rﬂgglﬁglr11€ li ght
being illumnated from said optical Fi ckyp to said. op‘t I cal ,disc for,

adj usadpstment ommibimisating thnighidsanatqsad onepf tg‘?oﬁ‘i%@a regoEding 1a¥etsasi ng to .
claim6 wherein said adjustnment nmeans adjusts the tilt of the optical axis
of sapgiried] wethyvthessallybadjastignsiildight asutdesscofhad ehephasnddierehee o€t ur n

| i ght beam from said optical disc for adjustnent of the |ight beam

o i O AP S ACRAE lconit, Sl Geladh S fdadhyongnrt o

t he m t“séurce 1s pdst-scanning t
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apparatus for an optical pickup according to claim?7 wherein said
adj usadypstmerdans adj usts the tilt of the optical axis of the objective |lens
based on a value of jitter of a detection output signal which has detected

the ret The adjedtinedeapparab@ntor A oppicabpickdpsechalingth vkilined wheteintsaid i ght

beam radi ated from salid optical pickup |
adjustment means adjusts the tilt of the optical axis of said objective lens, 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



~to said optica'l disc for adjustnent. 9. An adjustnent nethod for an opti cal

pi ckup adj ustment apparatus conprising: a disc rotating unidnudrproogrount i ng
~ thereon and for rotationally driving an optical disc for adjustnment, said
"optical disc for adjustnent being adapted for adjusting an 17 January 2006
45 optical pickup, said optical disc for adjustnment having at |east two
signal recording |ayers, there bei concentrically recorded in the
respective signal recording |ayers 'data nodulated in accordance with the

a1 o PP BICKPPCRID UL OIS et AIGaTE Py el ah PR B A Reot AR, = =1

source with an objective lens, detecting the return |light beam reflected
back layars) therd boig caicedirsellyf rwcordiduut thentespectiveptispaliecordigg, 1axersy
optical pickup displacing said objective |l ens, by an objective |ens

dr i Vidaga Htidulated iR adE6@ahtO Wil @ROsdrhe negthilstdn sydtemi ber with raspidtivea
direction perpendicular to said optical axis; said adjustnment nethod

conp%ﬁg?qu&}wg%gl Ogﬁaqgcﬁ%?i d |ight beamto one of said signal recording

| ayers _ ! c for adjustnent, in a preset position relative
of said | gid opfisal peckandor selsupnect ighCbeand FAdifteedPem e R R EvER et Ve
| ens along the optical axis of said objective |l ens by said objective |lens:
dr i viangobjedtive leas dleteahtg the setueiight beamm Heeted bank drean said @tm@i disc
recording |ayer of the optical disc for adjustnent in order to adjust the
r el atf¥ 8djustment 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 |
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




posi tions between said |ight source and the objective |l ens 10. An apparatus
for "adjusting an optical pickup conprising: an optical pitKapaha®ong a

|l ight source for radiating a light beamof a first wavelength and a‘light
beam of 'a second wavel ength, an objective lens for collecting and

radi ating said |light beamfor an optical disc for adjustnent having tracks
formed 17 January 2006 46 concentrigally in at |east two layers with
signals nodul ated in accordance with the sane nodul ati on system but with

‘respect. i r-ent. Rhy.si f or oat.s,: h t ‘ et esthng the
refl e%%"le'fyﬂgr}tﬁ&%{ﬁflﬁo% Igﬁ%zt“@;iay%’% %s%g'?%l? q%@‘?@gfe#ee%t E?%cf)fr&t;rh% I F‘?uﬂpngnat ed
light beam and a driving unit fog actuatijng Sﬁj d obj ]g)(;t_i ve lens in the
focus§amg dnodiation sysfemy bre WHHCEesRpclivee difterent npPhysigsh oM. nénner :
and an adjustnent unit for adjusting the relative positions of said |ight
sour cphetutleté¢dter fidyjdetedting the nefleuted Light friobt safl dphieabedise fart adyrssnaft ofai d
objective lens; said adjustnment unit executing a first adjustnment for _
adj usty 1 g4 : Ql } ; - jigetive
[i %ﬁlu?@af@gﬁ%ﬁ%@emﬂﬁ?ﬁ 4 8@%}% uitfor hétﬂgﬁné Qﬂfcpébjléleﬁvé <O 186

| ens amof sal st wavelength is r'llumnated on one of

t he si.gnal . recordi ng | ayers ,of .sai d.optical dis or, . adjustnment and
tocus s irestiatCandin e Eeage dirPRlinf iy pisgirel B raapdh BRCT nent. uni
executing a second adjustnent for adjusting the relative.. [EOSi tions of said
li ght sour 8@ adiustigeat gpjtder pdasting shawrlative positigns absard bghtsgurce agdnd
wavel ength is illum nated on the other of the signal recording |ayers of
sai d dpd obebtude kms del thedjlusf thenéptard akocobsdid 9bjaniviedens;s per f ormed by
said driving unit. .

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
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 &riving said optical disc for adjustment

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



11. The apparatus for adjusting an optical pickup according to claim10.
further 'conprising: a rotational driving unit for rotatiiGdakuiy206i vi ng
said optical disc for adjustnent -at a first linear velocity and at a
second linear velocity; said rotational driving unit rotationally driving
said optical disc for adjustnent at said first linear velocity and at said
second linear velocity for said fir adj ustnent 17 January 2006 47 and
for said second adjustnment, respectively. 12. The apparatus for adjusting

an opti ZJ g%akug a c%rdi ng to cl 'Lmllo wherein, in said first adjustnent,
when &H{ doF §§'?F5fﬁ MBI EIPEYFY r acki ng control by said driving unit
are off, said adjustnment unit effects rough adjustnent of setting the

posi t i13n Tie appatatpl dovadusting an opticakpickepeancorging ta platael) yhespiy 81 axi s;
when said driving unit turns on said focussing control, said adjustnent

uni t  ghildefits aBRisBRen@WHEn IR fofssinpecdifttcllandesadd stackimscoitrahbg daidht

source and the objective lens; when said driving unit turns on said
trackiyng.co o) i d .ad] gl e [ ' 3 pSetting
tho. poaritio Ahlitare 18 SHBCLATRRS ¥ bRLT RO pAfispRo) Y Tl e C )
axis to effect fjine adjustnment of the relﬁthvxﬁai E.osi tions between said |ight
sour cBositien afisaidbphetedeigetar dnie agrgemeplevEh fhe dgsign;qpticat g %GHSSP nt,
when said focussing control and said tracking_control by said driving unit
ar e ofifivirmauditatijrus toresaidufidussihf ecngralpsgid adpjstment nnifopfieets: rowgh he
position of said photodetector into agreenent with the design
adjustment of the relative positions of said light source and the objective lens; when
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 positions of said light source and the
objective lens, and effects rotational adjustiment of said light source so that the phase
- difference 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




optical axis; when said driving unit. turns on said focussing control, said. |,
adjustnent wunit effects rough adjustnent of the rel ative7posistioens of said
| i ght source and the objective lens, and effects rotational adjustnent of
said |ight source so that the phase difference about the order zero Iight
as center of the + one order light, illumnated from said optical pickup
to said optical disc for adjustnent g ong with said order zero light, wll
be 180; when said driving unit turns on said tracking control, said

oot odBRLetesi BhtiGHTaioh ot Mt AR layBbn® 6 R N RRGHRNS0r Sl T

‘axis to effect fine adjustnent of the relative positions of said |ight

sour cdighhsource agyjthe obiectivedens. 13. The apparatus for adjusting an opti cal

pi ckup- according to.. claim10 further conprising: an imaging unit

mount 44. f aEhegppaiachsofsr sdjusting lmpopiecali prakimaceoddightto dam 10aflirttesd from
said |ight source; said adjustnment unit sets the position_of said objective
lens i, Baeement with the design optical axis, in a state in which said
first adjustreént of adjusting the relative position between said |ight

o ecting ABUGHEHS et FERHIER feioedain oRperyeiekin LpRaingr bl Plah  beam
radi ated by said optical pickup so as to be detected by said inmaging unit
14. Thadiatgddfremsald dghtsyursei ng an optical pickup according to claim10
wherein said adjustnent unit adjusts the tilt of the optical axis of said
obj ective kgidad;aaRa: 0fitaes the position of said objective lens into agreement with
the design optical axis, in a state in which said first adjustment of adjusting 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




out put of said photodetector, in a state in which said second adj ust nent
has been nade and in which the Iight beam radi ated fromithavdry Zpbd source

I s post-scanning the recording track formed on said signal recording | ayer
-of said optical disc for adjustnent. 15. The apparatus for adjusting an
optical pickup .according to claim 14 wherein said adjustnent unit adjusts
the tilt of the optical axis of saig%objective | ens based on a val ue of
jitter of an out put signal of said p otodetector 16 An optical disc for

adj ust nen an opti havi n ary 2006
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there are concentrically recorded data nodul ated in accordance V\A th the
sane cohenatcally respsdaindata modsdptedt invacaprdangeewit hothespame medmtation 17, The
optical disc for adjustnent for an optical pickup according to claim16

wher ej e1ﬁ'1v1’1?ﬁ‘?cs?fect$@é difedrenephyeeAfdhngtsl ayers, data nodul ated in
accordance wth sanme nodulation systemas that of a first optical disc
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.optical disc on which second nodul ated data are recorded, said first '
modul gdhemalddtiom systaph ay it ofadirshophidad dissrarpirecordad in aecardange®ath t han
t hose enployed in the second nodul ation system
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




18  The optical disc for adjustnent of an optical pickup according to claim.
17 wherein said first nodul ation systemis the 8-14 nodul7atduap2z&yst em and
wherein said second nodulation systemis the 8-16 nodul ati on system 19.
The optical disc for adjustment of an optical pickup according to claim16
wherein a recording area for data recorded on one signal recording |ayer
and a recording area for data recosded on another signal recording | ayer
are provided in such a manner that the trailing end of the signal

recor Owdgdgﬁsgignggiggp %g?ﬁt | east one of said signal recording |ayers

and a" beginning € er signal recording area are located in a

t racki ontr.ol |l able range b id objective |ens,.by, an obj.ective.l ens
dr i vi 4 s opisal sk sboneso T ARl I AGORIRY Sela B IEheSi The
optical disc for adjustnent of an optical pickup according to claim16
wher ea recoadinguoea fogdatreacdrded datcmer sganldedonshng fayes iagd al recerdingianga | ayer
and a recording area for data recorded on another signal_recording |ayer

are pERvVafedesordd HRtanothdCsighMSiccordiag Myth afaprowlib@rso @d nofhe beti cal
disc for adjustnent of an optical pickup according to claim17 wherein a

substrate thi,ck of si de readout surface, track pitch and the pit.
Iengt‘%‘?‘}lrﬁapggfic}”{%ﬁ%?%]?%}%si cal format are 1.2 mm 1.6 nn and 0.9 to 3.3 m
“respectiyvely, while ubstrate, thickness of the side readqut surface,
trackl {)i Voo biealdive g adrushigent qFanontival BEdkunacamiing B CRER VBRI 6 m
0.74 mand 0.4 to 1.87 gm respectively. ‘ _ ) ) ]

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 pm, 0.74 pm and 0.4 to 1.87 pm, respectively.






