1 DESCRIPTION Optical Disc for Adjusting Optical Pickup and Adjusting

Dev4 ce and Method for Optical Pickup Technical Field The present invention
relates to an optical disc for adjusting an optical pickup used for
adjusting the optical pickup enployed for recording and reproducing an
optical disc having signal recording |ayers on both surfaces, an adjusting
device for the optical pickup and an adjusting nethod using the adjusting
device. This application clainslﬂ%g ! gﬁﬁ@bgased on Japanese Pat ent
Application No. 2002-190900 fil#e uné 28, 2002, in Japan, which is

n

referred to be applied to the. thi ppli cati,on.. Background, Art n
optica&ﬁ@ébhﬁ%gg JH?HH%C%IWQIS@S%WW%@;S%I%M e@ﬁalﬁged. As
an optical recording nediumwhich inproves a recording density nore

f urt heOpticahPidkaipCD, a DVD (Digital Versatile Disc) has been provided. The
DVD i ncl udes, for instance, a double-sided type DVD in which a plurality of
r ecor dTaghhi@¥EFl@n wWhich data is recorded are provided and each surface
side is irradiated with a | aser beamto reproduce the data. Such a DVD has

(1P oesce v Tho SERLA B0 AEBRct b Auanas P OEAAL AR oppLgueD o
pickup used for adjusting the optical pickup employed for recording and
reproducing an optical disc having signal recording layers on both surfaces, an
adjusting device for the optical pickup and an adjusting method using the adjusting
device.

This application claims a priority based on Japanese Patent Application
No. 2002-190900 filed on June 28, 2002, in Japan, which is referred to be applied
to the this application.
Background Art

As an optical recording medium, a CD (Compact Disc) has been widely
employed. As an optical recording medium which improves a recording density
more further than the CD, a DVD (Digital Versatile Disc) has been provided.
The DVD includes, for instance, a double-sided type DVD in which a plurality of
recording layers on which data is recorded are provided and each surface side is
irradiated with a laser beam to reproduce the data. Such a DVD has two bases

with recording surfaces that are bonded to each other through an adhesive.

As a device for recording and/or reproducing the above-described



A 2 doubl e-sided type DVD, there is a device in which a pair of optica

pi ckups respectively corresponding to the surfaces are provided and one
surface and the other surface of the DVD are respectively irradiated with
Jd aser beans fromthe optical pickups respectively opposed to the surfaces
to record or reproduce each of the surfaces of the DVD. The pair of the
optical pickups respectively include | i ght source for emtting a |aser
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converging t eamemtted from t source, ctor
for detecting a returniing light beamreflecte n the signal recording
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driving part for drivin and di spl aci ng the objective lens in a focusing
di r ectothar andfagetofathe BVDI arecrdspracti Tty n'mchateidj withe lased hieaimsg fioan tthe

I ncludes a | ens holder for holding the objective Iens, a holder support
part MM%C@psﬂﬁspb@wdlﬁ o‘p?bl@@@(ﬁ to MeTDeTaddd to 124BRPbE réisrotinee kegis offiol der
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so as to be displaced int ocusing direction and the ‘tracking

direct} | iving part for driving and di splacing the | ens
hol derﬂh%%gf%cfﬁg%ﬁlggo \?]fe)i:t ive lens in the focusing direction, and a
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i ncludes a focusing coil and a focusing magnet to drive and displace the
| ens hehitingsaihgser thednbhaving thel wevelengpoot 6garto 650 ning an objective lens
for converging the laser beam emitted from the light source, a photodetector for
detecting a returning light beam reflected on the signal recording surface of the
DVD irradiated with the laser beam, and an objective lens driving part for driving
and displacing the objective lens in a focusing direction and a tracking direction.

The objective lens driving part includes a lens holder for holding the
objective lens, a holder support part composed of an elastic support member for
supporting the lens holder so as to be displaced in the focusing direction and the
tracking direction, a focusing driving part for driving and displacing the lens holder
holding the objective lens in the focusing direction, and a tracking driving part for
driving and displacing the lens holder holding the objective lens in the tracking
direction.

The focusing driving part includes a focusing coil and a focusing magnet

to drive and displace the lens holder supported by the holder support part m the

direction parallel to the direction of an optical axis of the objective lens, that is, the



direction parallel to the direction of an optical axis of the objective
lens, that is, the 3 focusing direction in accordance with the action of

el ectric current supplied to the focusing coil and a nagnetic field
generated by the focusing nmagnet. The tracking driving part includes a
tracking coil and a tracking magnet tg drive and displace the |Iens hol der
supported by the hol der support part ¥n the direction perpendicular to the
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accor dance e action of electric current supp e tracking
coil apd_a. magnetic field nerated by th ragki magnet. I n the, optical
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reproduced, the objective lens is driven_and displaced by the focusing

dri vi nfapling dovigapatiaciugdesra Haekingneeil eads & dracking magnet deubites pndone
optical pickup is focused on the signal recording surface of one surface

of thedisylice the tdrer holder epmratdd &yl dies hoddetr swgoranshrtliisptiac ditettiot he
tracking direction by the tracking driving part to scan one signal
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t he on gnal recordi surface o e DVD.  Th such an optical pic
when the_other surface of the DVD js reproduced,, the objective.lens is
' verioacranente Aty Hotie ot terlrle abFenhg i fooferRhdipheHiLgET apaam
emtted fromthe |light source of the other optical pickup is focused on
the sig@wgnctiedwidigaperated by shefrackimgomagnelsurf ace of the DVD. Further, the
objective lens is driven and displaced in the tracking direction by the
tracking drilwithg qumidal piclspacoridmontdes dssgitadd dleswr, diingn due fsacfacebft he
DVD and read an
the DVD is reproduced, the objective lens is driven and displaced by the focusing
driving part so that the laser beam emitted from the light source in one optical
pickup is focused on the signal recording surface of one surface of the DVD.
Further, the objective lens is driven and displaced in the tracking direction by the
tracking driving part to scan one signal recording surface of the DVD and read an
information signal recorded on the one signal recording surface of the DVD.
In such an optical pickup, when the other surface of the DVD is
reproduced, the objective lens is driven and displaced by the focusing driving part
so that the laser beam emitted from the light source of the other optical pickup is
focused on the signal recording surface of the other surface of the DVD. Further,
the objective lens is driven and displaced in the tracking direction by the tracking

driving part to scan the other signal recording surface of the DVD and read an

information signal recorded on the other signal recording surface of the DVD.



I nformati on signal recorded on the other signal recording surface of the
DVD: 4 The optical pickups constructed as descri bed above are further
respectively attached to base units for attaching the optical pickups to
the recording and/or reproducing device. The base unit has a base attached
to a casing of the recording and/or %eproducing device. This base is
provided- with a slide nmenber to which the optical pickup is attached, a

feed mechani 5'{:1’15 Obaﬂg | gl?lrcie(t] SS|cioﬂ$tr;[1ﬂ[§Hbe¢fs_ E:%S ?%H te[bg)r}%p;élgalﬁ;ﬁ’ﬂh%kw i s

attached in the ra ctron o opti i sc, i sc rotating
and drivi ng.mechani for rotati nd.driwing the optical ,.disc, on
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objective lens to the |ight source and the inclination of the optical axis
of t heandfb} eepioducingdewics. r edpebasa/uny higj a1 basel attaplecdhép astaseng oif dhearri ed
out, for instance, after each optical pickup is attached to the base unit.

As conprbeding idi/oRremdiusingedéviear r Tadk bade Bepronedédevitphistide mentep i s
attached to the base unit, the relative position of the objective lens to
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| ens can be adj ust'e ifg on the assenbly accuracy of the
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Specifically, an adjusting optical disc for the DVDis firstly nounted on
the didiscr ardeidise siatiag iavdng'lwﬁgﬁaﬂd@aﬁlsmr@r reigtiong andhdgptng Bie epticalf or
the DVDis rotated in a prescribed direction to adjust the

disc.

Upon assembling steps, in the optical pickup, the relative position of the
objective lens to the light source and the inclination of the optical axis of the
objective lens are respectively adjusted. The adjustment is carried out, for
instance, after each optical pickup is attached to the base unit. As compared with
an adjustment carried out before the optical pickup is attached to the base unit, the
relative position of the objective lens to the light source and the inclination of the
optical axis of the objective lens can be adjusted without depending on the
assembly accuracy of the optical pickup to the base unit.

The adjustment 1s carried out for the corresponding recording surface of
the DVD for each optical pickup. Specifically, an adjusting optical disc for the
DVD 1s firstly mounted on the disc rotating and driving mechanism. The

adjusting optical disc for the DVD is rotated in a prescribed direction to adjust the

relative position of the objective lens to the light source so that the optical



relative position of the objective lens to the |light source so that the
optical 5 characteristics of one optical pickup have an opti mum value. TOC
(Tabl e of Contents) information of the adjusting optical disc is read to
access a prescribed position of the adjusting optical disc and adjust the
I nclination of the optical axis of the objective |lens by using the

adj usting optical disc. Then, the rotation of the adjusting optical disc

adj usting opti c _ on of the adjusting optical disc
oppost TATHR T RESh L afe ibficeT kR MR S BuRP wl. CrB (e br e ™

objective lens,.to the |i source is adjusted. so ,that the optica
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informati on of the adjusting optical disc is read to access a prescribed
posi t i pasiabntdfehadidpnsstinggoppial dasc and edpstithedingbnatioe of ib¢ opticalaxispft he
optical axis of the objective lens. Here, in the adjusting optical disc,
8- 16 npdubisieedve aim b}SuﬁﬁFFtBJ:'a)zl'u@tﬂgQipimmEBd?Oth surfaces in the same

physical format as that of the DVD. "As described above, in adjusting a pair
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reproduci ng.the optical .disc. are adjusted, the. adjusting optical disc
needs Tatatroiiiean® APHel isect HEHEFIEn SRAOSI? 19 1S PRECRASOSHSRIPM ot at ed
in the Erescri bed direction to adjust the optical characteristics in one
opt i callhps.cthgpralteve positioar ohtke objadtivedsns dalthdilighti spureeps adjustatl sThen,
after the rotation of the adjusting optical disc is stopped once,
that the optical characteristics of the other optical pickup have an optimum value.
The TOC information of the adjusting optical disc is read to access a prescribed
position of the adjusting optical disc and adjust the inclination of the optical axis of
the objective iens.
Here, in the adjusting optical disc, 8-16 modulated data is spirally
recorded on both surfaces in the same physical format as that of the DVD.
As described above, in adjusting a pair of optical pickups used for
recording or reproducing the optical disc such as the double-sided type DVD, when
the optical characteristics upon reproducing the optical disc are adjusted, the
adjusting optical disc needs to be mounted on the disc rotating and driving
mechanism and rotated in the prescribed direction to adjust the optical
characteristics in one optical pickup when one surface of the optical disc is

reproduced. Then, after the rotation of the adjusting optical disc is stopped once,

the adjusting optical disc needs to be rotated in the opposite direction to adjust the



the adjusting optical disc needs to be rotated in the opposite direction to
adjust the 6 optical characteristics in the other optical pickup when the
ot her surface of the optical disc is reproduced. In such an adjustnent, an
pperation is necessary that the rotation of the adjusting optical disc is
stopped and the adjusting opti cal disg Is rotated in the opposite
direction. Accordingly, it is difficufFt to efficiently adjust the pair of
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present 1 nvention to provide a new optl cfTo a

pi ckup and .an adj usti device and a nethod for an optical | ckup .t hat can
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pi ckup. It is another object of the present invention to provide an optical
di sc fthe radafjion of tle adjuspngoitioal dicepisateprad amni tha pdigstingiopsicahdisg iget hod
for an optical pickup in which the adjustnent of a pair of optical pickups

capabl eotefedr BctredopgositndireepswdugicegrdingBytit és giffreld wpefficpttlg adjwhtsc can
be rapidly sinplified. It is still another object of the present invention

to proy : ' |5 or adjusting an optical pickup and an
adj ust?ﬂr%ggfggég@%%r}ét osfﬂ for ail optical pickup in which the

structpyre.,of th djusting device can be sinplified. An optical disc for
adj ustbﬁﬁlgwrgﬁ%tggh}ﬁ?lg@b according to the present invention proposed to

achi eve the above-descri bed objects conprises: a first signal recording
part that is Jtrif £8i elieat of tthe Presenérinpention to provislesy meae epticaledisaniora

adjusting an optical pickup and an adjusting device and a method for an optical
pickup that can solve the above-described problems in the usual adjustment of an
optical pickup. |

It 1s another object of the present invention to provide an optical disc for
adjusting an optical pickup and an adjusting device and a method for an optical
pickup in which the adjustment of a pair of optical pickups capable of recording
and reproducing a double-sided type optical disc can be rapidly simplified.

It is still another object of the present invention to provide an optical disc
for adjusting an optical pickup and an adjusting device and a method for an optical
pickup in which the structure of the adjusting device can be simplified.

An optical disc for adjusting an optical pickup according to the present
invention proposed to achieve the above-described objects comprises: a first signal
recording part that is irradiated with a laser beam from one surface side; and a

second signal recording part that is irradiated with the laser beam from the other



second signal recording part that is irradiated with the |aser beam from
the-other 7 surface side to record data so that a scanning direction by the
| aser beamis opposite to that of the first signal -recording part. In the
first signal recording part of the adjusting optical disc, the data is
recorded so as to forma first spiral,recording track, and in the second
signal recording part, the data is r%corded so as to forma second

recordyfig, Id affe @6 l%ﬁc_)ﬁf irgfaﬁ] ol c% lrkcgnﬂh{greﬁtﬂe%gijoﬁgp?ﬁ%l%elésgr tﬂﬁhﬂ qt the

first recording trac e optl I'scHor a an optical pickup
according to t resen I nvention,.in the first signal recording part,

t he da?%lg’c?ﬁﬂ? @gﬁﬁgegﬁ‘@eﬁrséél% feFT MR Parts i rst concentric circul ar
recording track, and in the second signal recording part, the data may be
recorded so d8 the first signal aconuling mashof ithe edjustingr optécdrdisagther datk isi n
opposite order to that of the first recording track. An adjusting nethod

for anreepidehlsopas kopfousi agfian qﬁtdic@coecﬂiﬁg frack, asd st tHed sedorRPisi Gl
pi ckup conprises the steps of. nounting and rotating the optical disc for

Fecor diha e, PR B AR LR ok SBRR, KL P 2 s R LR SHR o0 0rai ng
oot i catPirg)eBhet Al fRLRR AT Suet o st ioudie Gahe surfaces of the
adjusting disc; and detecting a reflected light fromthe opposed signal
recordi ng parlp the apdjcabdischier adiesting ae eptipakcRigkupaccariiogtivthe gaesend f or
an optical pickup according to the present

invention, in the first signal recording part, the data may be recorded so as to form

a first concentric circular recording track, and in the second signal recording part,

the data may be recorded so as to form a second concentric circular recording track

in opposite order to that of the first recording track.

An adjusting method for an optical pickup using an optical disc fér

adjusting an optical pickup comprises the steps of: mounting and rotating the

optical disc for adjusting the optical pickup; then applying the laser beam to the

signal recording part of the opposed side of the first and second signal recording

parts of the adjusting optical disc from at least one of first and second optical

pickups respectively disposed to be opposed to the surfaces of the adjusting disc;

and detecting a reflected light from the opposed signal recording part to adjust the

one optical pickup.

An adjusting device for an optical pickup according to the present

invention comprises: a rotating and driving part for rotating and driving an optical



I nvention conprises: a rotating and driving part for rotating and driving

an optical 8 disc for adjusting an optical pickup including: a first signal
recording part that is irradiated with a | aser beam from one surface side;
and a second signal recording part that is irradiated with the |aser beam
fromthe other surface side to record,data so that a scanning direction by
the | aser beamis opposite to that of8the first signal recording part; and

di : . . ¢ : |
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arts of fhe.adjustin tical disc fromat .l east one of, first and,.second
oot i catrrediniedsitive 15es HRoBT fon opeuiifics BecombectorBd s JPPUE of ¢ he
adjusting disc_ and detecting a reflected |ight fromthe opposed signal
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further conprises a control part for controlling the operations of the

first anthsecomndpt doelctiph dsupe. lasdiebeth Us toppesite ch aatsefl har first isipglaldes a
phot odet ect or adj usti ng mechani smfor adjusting an optical axis of a
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invention will be nore apparent fromthe description of _enbodi nents
expl ai paits 9 thef edjpstngtepticed disadiamsat Bastionpeet firpt pod seconfeomieali ngs
~ pickups respectively disposed to be opposed to the surfaces of the adjusting disc
and detecting a reflected light from the opposed signal recording part to adjust the
one optical pickup.

The adjusting device further comprises a control part for controlling the
operations of the first and second optical pickups. The adjusting mechanism part
includes a photodetector adjusting mechanism for adjusting an optical axis of a
photodetector of the first or second optical pickup under an inoperative state of the
focusing control and the tracking control of an objective lens of the one optical
pickup by the control part.

Still other objects of the present | invention and specific advantages
obtained by the present invention will be more apparent from the description of
embodiments explained by referring to the drawings.

Brief Description of the Drawings

Fig. 1 1s a perspective view of an optical disc for adjusting an optical



Fig. 1 is a perspective view of an optical disc for adjusting an optical 9
pi ckup to which the present invention is applied. Fig. 2 is a plan view of
the optical disc showing a first signal recording part viewed froma first
disc base side. Fig. 3 is a plan view of the optical disc showi ng a second
signal recording part viewed froma second disc base side. Fig. 4 is a
sectional view show ng the adjusting optical disc in which the first

recorgli)farg‘el grsﬁ,},}%%httﬁgg}%%@ iSVEHn i(rﬁ%g);bqudng part is overl apped on the

secon ng are he secon gnal recording part. Fig. 5is a

sectional vi showi ng.t he. adj ing optical disc in ich the first
Cecording ar iEoR hd Bat Sl ofole TGt il shahng & Bt Seial teptliten ¢ ne
second rechdin% area_of the second signal recording part. Fig. 6 is a side
vi ew spartivigyved fom astifstgistehasesidor an optical pickup according to the
present invention. Fig. 7 is a block diagram show ng the structure of a
first opti CaIFiEi. 8k plandsiewssitihe bpival didc shiovking. a feopndSigsalaeperdingct i ve
view showi ng the structure of a fist base unit. Fig. 9 is a perspective

Vi ew 5&(@%&%&@%&&%&%& Bic Ba3egqpd base unit. Fig. 10 is a block

di agram show ng a signal process in the adjusting device for the optical
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first recording area of the first signal recording part is overlapped on the second
recording area of the second signal recording part.

Fig. 5 is a sectional view showing the adjusting optical disc in which the
first recording area of the first signal recording part is not overlapped on the
second recording area of the second signal recording part.

Fig. 6 is a side view showing an adjusting device for an optical pickup
according to the present invention.

Fig. 7 1s a block diagram showing the structure of a first optical pickup
and a second optical pickup.

Fig. 8 1s a perspective view showing the structure of a fist base unit.

Fig. 9 is a perspective view showing the structure of a second base unit.

Fig. 10 is a block diagram showing a signal process in the adjusting
device for the optical pickup and the control parts of respective mechanisms.

Fig. 11 is a flow chart showing an adjusting procedure of the optical

pickup.



pi ckup. 10 Fig. 12 is a perspective view show ng anot her enbodi nrent of an
optical disc for adjusting an optical pickup to which the present
invention is applied. Fig. 13 is a plan view of the optical disc of another
enbodi ment showing a first signal recording part viewed froma first disc
base side. Fig. 14 is a plan view of the optical disc of another enbodi nent
showi ng a second signal recording palrot viewed from a second di sc base

side. Fi0. 19bS 13 REFHLANALGYL Ut IR ARG ERBANERNbr Bh Sftfeal

adjusting op recordring area o

signal .recording,.part is. overlapped. o he second recordi ng .area of the
seconddSEdRRALHBEBRATGPtisal PICHITLIO Whigh e SSeniJRYFIRRIS SMchg anot her
enbodi ment of the adjusting optical disc in which the first recording area

of the first Eiggddlisreplndviny phtlte opticdltdiso o ehapss empodimens sbomdng
recordi ng area of the second signal recording part. Best Mde for Carrying

Qut t hg firgvsiBhalorecbieding prirevicivred fromt A €irek dive base sids. optical disc for
adjusting an optical pickup to which the present invention is applied, an
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or “an op pl ckup usi ng usting device
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adjusting optical disc used for adjusting a pair of optical pickups
capabl e of r dpigoddcisry sectmabiviewi dheavingpmathey. embediment of the adjusting
optical disc in which the first recording area of the first signal recording part is
overlapped on the second recording area of the second signal recording part.

Fig. 16 is a sectional view showing another embodiment of the adjusting
optical disc in which the first recording area of the first signal recording part is not
overlapped on the second recording area of the second signal recording part.

Best Mode for Carrying Out the Invention

Now, referring to the drawings, an optical disc for adjusting an optical
pickup to which the present invention is applied, an adjusting device for an optical
pickup using the adjusting optical disc and an adjusting method for an optical
pickup using the adjusting device will be described below.

The optical disc 1 for adjusting the optical pickup according to the present
mvention is, as shown in Fig. 1, an adjusting optical disc used for adjusting a pair

of optical pickups capable of reproducing a double-sided type DVD. The

adjusting optical disc has a first disc base 2 having the thickness of 0.6 mm and



adjusting optical disc has a first disc base 2 having the thickness of 0.6
mmand Il light transmtting characteristics, and a second di sc base 3
simlarly having the thickness of 0.6 mmand light transmtting
Characteristics which are bonded to each other by an adhesive. On the
first disc base 2, a first signal recording part 5 is provided in the
bonded surface side. The first signall}ecording part 5 is used when one

opticak: . pi i ' . The first si . L ecar dj i.s _pravided
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signal. Ip the first signal recordin art 5, 8-16 nodul ated data is

r egor déIHCQHe%ﬁ @{ é-ﬁﬁam ane ight, fragsiitt ; ragterpties whictyargdentedatogach engt h
of 0.4 to 1.87 gin so that the reflecting condition of the DvVD

subst anthealbyacadhespends to that of a | aser beam Here, a recording track
Tl provided in the' first signal recording part 5 is, as showmn in Fig. 2,
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signal. On the first signal recording part 5 a rteflectl film
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spaced by 0.6 nmfroma reading surface 3a side of a second signal. In the
secondspagpdabyr@6onan rfgoipat tredding- si6 fanedRb stidel ofat dirstssigaabr ded then fastpi t
pattern having a track pitch of 0.74 gmand a pit length of 0.4 to 1.87 gm
so t hakjdnag recording part 5, 8-16 modulated data is recorded in a pit pattern having a

track pitch of 0.74 pm and a pit length of 0.4 to 1.87 um so that the reflecting

condition of the DVD substantially corresponds to that of a laser beam. Here, a

recording track T1 provided in the first signal recording part 5 is, as shown in Fig.

2, spirally formed viewed from the recording surface 2a side of the first signal.

On the first signal recording part 5, a reflecting film, a protective film or the like

are formed.

On the second disc base 3, a second signal recording part 7 is provided in

the bonded surface side. The second signal recording part 7 is used when the

other optical pickup is adjusted. The first signal recording part 7 is provided at a

position spaced by 0.6 mm from a reading surface 3a side of a second signal. In

the second signal recording part 7, 8-16 modulated data is recorded in a pit pattern

having a track pitch of 0.74 pm and a pit length of 0.4 to 1.87 um so that the

reflecting condition of the DVD substantially corresponds to that of a laser beam.



reflecting condition of the DVD substantially corresponds to that of a

| aser beam 12 Here, a recording track T2 provided in the second signal
recording part 7 is, as shown in Fig. 3, spirally formed in a direction
opposite (refer this direction to as an opposite spiral direction,
hereinafter) to the spiral direction . qf the recording tack T I viewed from
the recording surface 3 a side of thégsecond signal. On the second signal

recor d par : f 1094 ' I r bk e
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spirally in. the first signal recording part 5 is directed froman inner
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second disc base 3, as shown in Fig. 3, the data recorded in the opposite
spi r al opposte: spinalodiredteors dwwahasicghto thespirdl diyecpan tofthesredordingedckr om an
outer peripheral side to an inner peripheral side. That is, the. adjusting

opti cal]dijgwed fiGmrihé @é&ﬁdin’%ﬁ;ﬂﬁ(%s% ke fhegetbid sfopial.r eroteedond he
first signal recording part in the second disc base 2, so that the
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di sc base 'S 0p I Tection wever, “since the
data is recorded,in.the, opposite I rect.iqn, the data recorded in.the
second si gnal ORdhEishgisgeaser2. s W’PéﬁgﬂgyEt e datniecoBiad sairay Rup

W t hout stopping the rotation as described in the prior art. Here, also in
t he DVibe farsg sighakwerardingparsysisehréate figno padnndt peaphetaé sulgj tosari agtespt i cal
disc | is the optical disc for adjusting the pair of the optical pickups
of ar lérabsidied/ @n tigpo i diand, 884he secditbdifattisd FasthowieRdFiL e

basi cal | y denodul ated. Therefore, in the first signal recording part 5
and/ or yfeNgata recorded in the opposite spiral direction on the second signal recording
part 7 is directed from an outer peripheral side to an inner peripheral side. That is,
the adjusting optical disc 1 is rotated in a prescribed direction for reproducing the
first signal recording part 5 in the second disc base 2, so that the rotating direction
of the second signal recording part 7 in the second disc base 3 is opposite to the
prescribed direction. However, since the data is recorded in the opposite
direction, the data recorded in the second signal recording part 7 can be read by the
other optical pickup without stopping the rotation as described in the prior art.
Here, also in the DVD, a 8-16 modulation system is employed. Since
the adjusting optical disc 1 is the optical disc for adjusting the pair of the optical
pickups of a recording and/or reprociucing device, the data does not need to be

basically demodulated. Therefore, in the first signal recording part 5 and/or the

second signal recording part 7, a modulation system used in a CD, that is, a 8-14



second signal recording part 7, a nodulation systemused in a CD, that is,
‘a 814 13 nodul ated data may be recorded. In this case, in the adjusting .
optical disc 1, a nodulation systemhaving a snall nunber of bits after
hodul ation, nanely, a 8-14 nodulation is enployed as a nodul ati on system
so that a process such as a denodul Bing process can be reduced. In the
first signal recording part 5 and thz second signal recording part 7, data
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IS re as an error correction co e e ection Code,

Cross Interl eave Reed- Sol onon de (Cl . be added. In the adpustin
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data recorded in the first signal recording part 5 and a second recording
ar ea 9noflubdjonsts regnplayed rascor tululatiomsystanngo sihghdl Preeassdsurd para 7
are provided so as be overl apped on each other. That is, In the adjusting

opt i cademgﬂﬁﬁtﬁagIjrbeeg‘sida%tbgmmrcéﬁ_ng area 8 and the second recording area 9
may have the sane tracking control of objective |enses respectively in the

pair of the t i . ébgfd J il ated on
a track, thqutthgﬁﬁrgfbﬁg@grp&pﬂl%b%%n e Iﬂgé;g%e oﬁgga]toir{adgﬁgm@ dc}gg(’:ri bed

econdlaBdsrahig arbed SaemBRbiadia: Srde RoES) shaupbal BR ZYE ot her -
that is, the recording areas 8 and 9 are provided at positions spaced by
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Thus, the other

Cross Interleave Reed-Solomon Code (CIRC) may be added.

In the adjusting optical disc 1, as shown in Fig. 4, a first recording area 8
of adjusting data recorded in the first signal recording part 5 and a second
recording area 9 of adjusting data recorded in the second signal recording part 7
are provided so as be overlapped on each other. That is, in the adjusting optical
disc 1, the first recording area 8 and the second recording area 9 may have the
same tracking control of objective lenses respectively in the pair of the optical
pickups. Namely, when one optical pickup is located on a track, the other optical
pickup can be located on a track.

As described above, in the adjusting optical disc 1, the first recording area
8 and the second recording area 9 are provided so as to be overlapped on each
other, that is, the recording areas 8 and 9 are provided at positions spaced by the
same distance in a radial direction from the center of the disc 1. Thus, the other

optical pickup undergoes the same tracking control as that of the one optical



optical pickup undergoes the same tracking control as that of the one

opti cal 14 pickup so that the other optical pickup can be |ocated on the
track and the pair of the optical pickups can be efficiently adjusted. The
first recording area 8 and the second recording area 9 provided in the

adj usting optical disc 1 may be, as 3Qomn in Fig. 5 provided so as not to
be overlapped on each other. That is,” the recording areas 8 and 9 nay be

2 o BB ol e ke, o

radi al ion from 1 cen As described above, in the
adjusting optjcal disc 1, the.recording tracks Ti and T2 respectively

pr OVi d@&qmlcﬁLﬁlqlﬁ%tca§ﬁ§n%1%%ﬁ"erg§fﬁ%H§%§art 5 and the second signal
recording part 7 are respectively provided spirally or in the opposite
spiral di r eclioofirstimcotiing etemd apddghelsecendretargingarcar) proiadedjinéhe ng
data is recorded in the opposite direction to that of the first signal

r ecor didjfstddg toptical Hbc 1S mdy ®@) theshowwit €n PRy i Rheratided de 4o nioheoi baer
peri pheral sidée. Accordingly, t he pair of the optical pickups can be
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I nstance, record and/or reproduce a DVD. As shown in Fig. 6, a first

opt i cathepenkerpofithe disc pr ovi ded so as to be opposed to the first signal
recording part 5 in the adjusting optical disc 1 to

As described above, in the adjusting optical disc 1, the recording tracks
T1 and T2 respectively provided in the first signal recording part 5 and the second
signal recording part 7 are respectively provided spirally or in the opposite spiral
direction. In the second signal recording part 7, the adjusting data is recorded in
the opposite direction to that of the first signal recording part 3, that is, from the
outer peripheral side to the inner peripheral side. Accordingly, the pair of the
optical pickups can be continuously adjusted without stopping the rotation of the
adjusting optical disc 1.

Now, the structure of the pair of the optical pickups adjusted by using the
above-described adjusting optical disc 1 will be described by referring to Figs. 6 to
10. The optical pickups can, for instance, record and/or reproduce a DVD.

As shown in Fig. 6, a first optical pickup 1la is provided so as to be
opposed to the first signal recording part 5 in the adjusting optical disc 1 to

reproduce data recorded on the recording track of the first signal recording part 5.



reproduce data recorded on the recording track of the first signal
recording part 5. 15 A second optical pickup | Ibis provided so as to be
opposed to the second signal recording part 7 in the adjusting optical
disc 1 to reproduce data recorded on the recording track of the second
Signal recording part 7. The first optical pickup 1 1 ais provided in a
base 22a on which various kinds of déntrollers are mounted. The second

optic ' p..l.: I a of
cont  of BBt G FHbS trhlid 2551 8, Bhatel B AHC BN Heehect ca
and fixed through_a bgse support nenber 22c. As shown_in Fi e first
opt i caxecsrfimawam 7in fhecpgmedng antics disgghtto tepHp elti‘caaaﬁcgr@@mé Gluct or
| aser or the like for emtting a | aser beamas an optical beam having the
wavel eregohdinf t6R8% obhtheSecom] sgrfal retordbjgepasit Ve | ens 13a for converging the
| aser beamoutputted fromthe |ight source 12a on the first signal

recording parthé fpét 6;5'@02?1 1'eﬁh%m91a0ﬁt pAlided 3% albage D24 o %@élp@sﬁ@ﬁ&or 14a
for receiving a reflecte reflected by the first signal record |ng
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objective lens driving part 16a for driving and displacing the first

obj ect avd theebase22b are eorfrectesi ayd Aixed ¢hromghamblase tuppoki mgnbarédci on. As
shown in Fig. 7, the second optical pickup I | b includes a second |ight
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source 12a of a semiconductor laser or the like for emitting a laser beam as an
optical beam having the wavelength of 635 to 650 nm, a first objective lens 13a for
converging the laser beam outputted from the light source 12a on the first signal
recording part 5 of the adjusting optical disc 1, a first photodetector 14a for
receiving a reflected light reflected by the first signal recording part 5 of the
adjusting optical disc 1, a first beam splitter [5a for guiding the laser beam
outputted from the first light source 12a to the first objective lens 13a and guiding
the reflected light reflected on the adjusting optical disc 1 to the first photodetector
14a, and a first objective lens driving part 16a for driving and displacing the first
objective lens 13a in a focusing direction and a tracking direction.

As shown in Fig. 7, the second optical pickup 11b includes a second light

source 12b of a semiconductor laser or the like for emitting a laser beam as an

optical beam having the wavelength of 635 to 650 nm, a second objective lens 13b



optical beam having the wavel ength of 635 to 650 nm a second objective

|l ens 13b 16 for converging the | aser beam outputted fromthe second |ight
source 12b on the second signal recording part 7 of the adjusting optical
disc 1, a second photodetector 14b for receiving a reflected |ight
Teflected by the second signal recording part 7 of the adjusting optical
disc 1, a second beamsplitter 15b f i gui ding the | aser beam out putted

f d ligh d j @Ct. I b .and :
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t he second phot odetector 14b, and a second objective lens driving part 16b
for driegond smgnadi sgeqidingy Rat feobntheomdusting opheal1zhsg nl.a o s€aendg
direction and a tracking direction. The first and second objective | enses
13a anghdtdtdemceorobidbifoedecerspgat rvtotedyliglitorefisrs¢chbye thd eecond sagriadl ogr am
integrally with a lens. Wien the first signal recording part 5 and the
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optic beam” transmtted I'ight3 are respecifively focused ™ on the first
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second | ens holders 17a and. 17h. The first. and second ] ens. hol ders_ 17a and
17b  aoliepdupdens |2b 9n§t&1a wedthegetiectad Light redlestrd pnithe adiishinsrartifatber s

18a and 18b through el astic support menbers that are not shown in the
dr awi ndgisc IThe the rsstondphosedsiector drld, aaldde sscdid ddmettivebldnsl dliviggt pactf i r st
and second objective lenses 13a and 13b are held by the elastic support
menber o &t dAVRgNd alpMEihP thd'Second objective lens 13b in a focusing direction

and a tracking direction.

The first and second objective lenses 13a and 13b are obtained
respectively by, for instance, forming a hologram integrally with a lens. When
the first signal recording part 5 and the second signal recording part 7 are irradiated
with the laser beam as the optical beam, transmitted lights are respectively focused
on the first signal recording ﬁart 5 and the second signal recording part 7. The
first and second objective lenses 13a and 13b are respectively held by first and
second lens holders 17a and 17b. The first and second lens holders 17a and 17b
are respectively attached to first and second holder support members 18a and 18b
through elastic support members that are not shown in the drawings. The first
and second lens holders 17a and 17b holding the first and second objective lenses

13a and 13b are held by the elastic support members that are not shown in the

drawings. Thus, while the first and second lens holders can be displaced in the



drawi ngs. Thus, while the first and second | ens hol ders can be displaced in
the 17 focusing direction parallel to the directions of the optical axes of
the first and second objective | enses 13a and 13b and in the tracking

direction perpendicular to the directions of the optical axes of the first
and second objective | enses 13a and 3b, the first and second | ens hol ders
17a and 17b are attached to the firsti’and second hol der support nenbers
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i ncl ud arts for ng spl-acr ng and
second objective.lens 133 and 13b in.the focusing.direction and tracking
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|l ens 13a and 13b in the tracking direction. Each of the drivin?$parts

i ncl udihe dirpdtions of theobptiodll axest oftiteefirstandeedandsobimative densasdl 3aasd
hol ders 17a and 17b sides and nmagnets attached to the first and second

hol der | SyipgRy firsteaRbrecdf lendhdfersiidasandagh ghiel ¥itichddatd thi ifites apad
di spl aces the first and second objective |lenses 13a and 13b held by the

first %ndstﬁﬁgl&gsedmﬂ%%éé lji% n;anp%bl?b in the focusing direction and

t he tracking I'n accordance wi'th the action of a driving current
Desed o0 & B2 ST 1R BBt AR TR LS,
respectively outputted fromthe first and second |ight sources 12a and 12b
are cofaausingdrivmng pattofon davingrdanakcdisptacingthaifisst andssegoad abgesiite lemist y by
the objective lens driving parts 16a and 16b, respectively focused on the
first s3gnmad I%esondhedopasingSdizectidhend eeikdngidpahg parts for driving and
displacing the first and second objective lens 13a and 13b in the tracking direction.
Each of the driving parts includes a plurality of coils attached to the first and
second lens holders 17a and 17b sides and magnets attached to the first and second
holder support members 18a and 18b sides. FEach driving part drives and
displaces the first and second objective lenses 13a and 13b held by the first and
second lens holders 17a and 17b in the focusing direction and the tracking
direction in accordance with the action of a driving current based on a focus servo
signal or a tracking servo signal supplied to each coil and a magnetic filed
generated by the magnet. Thus, the laser beams respectively outputted from the
first and second light sources 12a and 12b are controlled to follow the surface of
the disc 1 and an eccentricity by the objective lens driving parts 16a and 16b,

respectively focused on the first signal recording part 5 and the second signal

recording part 7 of the adjusting optical disc 1, and applied so as to follow the



recording part 7 of the adjusting optical disc 1, and applied so as to
follow the 18 recording tracks. The reflected |ights respectively
reflected on the first signal recording part 5 and the second si gnal
recording part 7 are respectively detected by the first and second
phot odet ectors 14a and 14b so that information signals respectively
recorded in the signal recording part§ 5 and 7 can be assuredly read. The

first & ' [ ug Ii,b i in
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first base 22a, a first slide nmenber 23a to which the first_optical pickup

11 a itheafirsiclhed, secand photedstectors Natei and244bf 80 theliinformation ssgnalfi de
menber 23a to which the first optical pickup 11 a is attached to the

radi al redpe&ebe]9heObrdeidn @bt sipdlal g dt atdpndrotat bagsswasdlydrdadi ng
mechani sm 25 for rotating and driving the optical disc are provided. The
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base unit 21b e recordi ng and/ or reprodlcing device.
The second bas It 21b has a secpond base b, attached to a casing of the
recor d¥ ¥y ,aﬁ@?‘gﬁwgb@oﬁﬁgi ﬁ@s%gmtcg?a Itﬂaf’q’lél%é@@% &Ob{ﬁgel 6‘?1% E’é@%ﬁd
slide menber 23b to which the second oﬁai cal pickup 1 Ib is attached and a
secondrepeeducreghdevisen 24he firet basei woittdla bes ondirsl bake Adataitachegl toawhi ch

the second optical pickup 1 Ibis attached to the radial direction of the
opt i catasihg Gfathe Ricevdidgthndlor résroduchiy dodiceecandhs!fide bapetddas a2fisstand

23b, the first optical
slide member 23a to which the first optical pickup 1la is attached, a first feed
mechanism 24a for moving the first slide member 23a to which the first optical
pickup 11a is attached to the radial direction of the optical disc and a disc rotating
and driving mechanism 25 for rotating and driving the optical disc are provided.
The second optical pickup 11b is, as shown in Fig. 9, attached to a second
base unit 21b to be attached to the recording and/or reproducing device. The
second base unit 21b has a second base 22b attached to a casing of the recording
and/or reproducing device. In the second base 22b, a second slide member 23b to
which the second optical pickup 11b is attached and a second feed mechanism 24b
for moving the second slide member 23b to which the second optical pickup 11b is
attached to the radial direction of the optical disc are provided.

To the first and second slide members 23a and 23b, the first optical

pickup 11a and the second optical pickup 11b are respectively attached. The first



pi ckup 11 a and the second optical pickup 11 b are respectively attached.
The first 19 and second optical pickups I | a and | |Ib are respectively
di sposed in first and second opening parts 28a and 28b fornmed al ong the
radial direction of the optical disc on the bases 22a and 22b. On the
first and second slide nenbers 23a aag 23b, for instance, positioning

pi ns, which are not shown in the draw’ngs, in the first and second slide
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fixed to the first and second slide nenbers 23a and 23b by using an

adhesidiec ofhthd basds 2Pal andc2ittl fOadtheefitsrdnsihsecdsd side asmbers| Aikeand or
I nstance, first and second driving notors 26a and 26b respectively
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feed screws 27a and b connécted to the first and second dr|V|ng not or s

26a an 6 Yo ) t he
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t he m)vi'l qbdlrectl ns of. t eflrsI opti cal |ck aangthe C
opt i caVhifle g 1ot O‘Yﬂalp the drgygingsqipapvis 5 uet @R ﬁc’@{égc and
attached to the bases 22a and 22b so as to freely rot ate. 1%agl ng

1§ |

pr ot r usippest meshbers b8 andtl&howVhile theehdidenisngportahenibe starhd8kecond
slide nenbers 23a and 23b to which the first optical pickup 11 a and the

secondy@ppbsitibned GkiR Hi hba@ixeacyatthaq{tﬁdexa&ﬁpmaﬁ@@hbwg h8k el dggrapeves
provi ded on the perlpheral surfaces of
fixed to the first and second slide members 23a and 23b by using an adhesive.

The first and second feed mechanisms 24a and 24b include, for instance,
first and second driving motors 26a and 26b respectively attached to the first and
second bases 22a and 22b and first and second feed screws 27a and 27b connected
to the first and second driving motors 26a and 26b through a plurality of gear rows
that are not shown in the drawings. The first and second feed screws 27a and 27b
are disposed along the moving directions of the first optical pickup 1la and the
second optical pickup 11b, that is, the radial direction of the optical disc and
attached to the bases 22a and 22b so as to freely rotate. Engaging protrusions,
which are not shown in the drawings, of the first and second slide members 23a
and 23b to which the first optical pickup 11a and the second optical pickup 11b are

attached are engaged with thread grooves provided on the peripheral surfaces of

the first and second feed screws 27a and 27b. Thus, the first and second slide



the first and second feed screws 27a and 27b. Thus, the first and second

slide 20 nenbers 23 a and 23b to which the first optical pickup I | a and
the second optical pickup 11b are respectively attached are noved in the
radial direction of the optical disc, for instance, the adjusting optical
disc | by respectively rotating the flrst and second feed screws 27a and
27b through the driving notors 26a arf® 26b. The disc rotating and driving
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pi ckup | als attached and a disc table_ 30 att atin
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the center hole of the adjusting optical disc | to center the adjusti ng
opt i cadlisdj fur instemdte, thet adjustihg optical dischle badiesystativglypotiatiag thedust andhe
driving notor 29 rotates the adjusting optical disc | during reproducing

the adéé&hﬁ%e@%f&ﬁé 2% §6d |275th51$h Hﬁ:edrnl/ih@%btd{@'%ﬁ'aw 28 eves, for

I nstance, |near vel ocity of m sec speC| fied by a DVD standard. As
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second base unit 1.b to whi second ptIC
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optical disc | by the base support nenber 22c as illustrated in the

dr awi nthe first agtical pivdrupeiiacie attached aadjaudisc taple 3@ dttachieddpta xodating eRdp | |

a and the second optical pickup | | b respectively attached to the first

base uaiiving shaftagf thdelriving motor 29. The disc table 30 is engaged with the
center hole of the adjusting optical disc 1 to center the adjusting optical disc 1 and
integrally rotate the adjusting optical disc 1. The driving motor 29 rotates the
adjusting optical disc 1 during reproducing the adjusting optical disc 1 so that the
linear velocity achieves, for instance, a linear velocity of 3.49 m/sec specified by a
DVD standard.

As shown in Fig. 6, the first base 22a of the first base unit 21a to which
the first optical pickup 11a is attached and the second base 22b of the second base
unit 21b to which the second optical pickup 11b is attached are fixed so as to be
opposed to each other through the adjusting optical disc 1 by the base support
member 22¢ as illustrated in the drawing.

An adjusting device 41 for adjusting the first optical pickup 11a and the
second optical pickup 11b respectively attached to the first base unit 21a and the

second base unit 21b 1s held, as shown in Fig. 6, under a state that the first base



second base unit 21b is held, as shown in Fig. 6, under a state that the
first base 21 unit 21 a to which the first optical pickup 11 a is attached
and the second base unit 21b to which the second optical pickup 11b is
attached are respectively positioned on the base support nenber 22c. The
‘adj usting device 41 includes, as shogp in Fig. 7, first and second

obj ective | ens adjusting nechani sns da and 42b for hol ding the first and
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t he flrst and second objective | enses 13a and 13b, first and second hase
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second bases 22a and 22b, first and second slide nmenber hol di ng nechani sns
44a andn thdtbafsersuppenanexinber 2200l dilregadjunsting devicendl] secludds,sdd sloowember s
23a and 23b, first and second |ight source adjusting nechani sns 45a and
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12b to adj ust the positions “of first and second sources 12a and
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adj ust the p03|t|ons of the first, and seco ot odetectors 1l4a an 14b
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respectively detecting the optical characteristics of the Iaser beans as
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sources 12a and 12b. The base support nenber 22c for holding the first

base Uunbldingd am@bkanib®s 43a and 43b for respectively holding the first and second
bases 22a and 22b, first and second slide member holding mechanisms 44a and
44b for respectively holding the first and second slide members 23a and 23b, first
and second light source édjusting mechanisms 45a and 45b for respectively
holding the first and second light sources 12a and 12b to adjust the positions of the
first and second light sources 12a and 12b, first and second photodetector adjusting
mechanisms 46a and 46b for respectively holding the first and second
photodetectors 14a and 14b to adjust the positions of the first and second
photodetectors 14a and 14b, and detecting mechanisms, which are not shown in the
drawing, for respectively detecting the optical characteristics of the laser beams as
the optical beams respectively outputted from the first and second light sources 12a
and 12b.

The base support member 22¢ for holding the first base unit 21a and the

second base unit 21b has a plurality of upright positioning shafts, which are not



second base unit 21b has a plurality of upright positioning shafts, which

are not 22 illustrated, for positioning the first and second bases 22a and
22b. The positioning shafts are engaged with positioning holes, which are
not illustrated, provided in the first and second bases 22a and 22b to

hold the first and second bases 22a.,and 22b in their positioned states.
The first and second objective |Iens g justing nmechani sns 42a and 42b
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hol der support nenbers 18a and 18b nove the hol der support nenbers 18a and
18b i npywanddd @b the first adidadecoddrieases Ga(amd R2bi tebpidithe pfusapné|second he

radial direction of the adjusting optical disc 1 and a tangenti al

di r ectphiyes 022 Yardl ZESiH Helr pesidened etdtey. to the radial direction of the
adjusting optical disc 1 under a state that the pair of the holding arns

ol the 11 shnay SReTchRISticspacts MERALS AR, By
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directions with respect to the optical axes and a tangential skew jn which
t he fisesondnhiolder snpposbnenthieve 18eransk 18Baoanelditls Hrsé anscpeend haldeke
tangential direction with respect to the optical axes. The pair of the
hol di ngyors nice bt i86chnd T8 ebyt e Hair of hadding arms upon adjustment. The
pair of the holding arms that hold the first and second holder support members 18a
and 18b move the holder support members 18a and 18b in parallel in a radial
direction (an X direction) parallel to the radial direction of the adjusting optical
disc 1 and a tangential direction (a Y direction) perpendicular to the radial
direction of the adjusting optical disc 1 under a state that the pair of the holding
arms hold the first and second holder support members 18a and 18b. Further,
while the pair of the holding arms hold the first and second holder support
members 18a and 18b, the holding arms adjust a radial skew in which the first and
second objective lenses 13a and 13b are inclined in the radial directions with
respect to the optical axes and a tangential skew in which the first and second
objective lenses 13a and 13b are inclined in the tangential direction with respect to

the optical axes. The pair of the holding arms respectively move the first and

second objective lenses 13a and 13b in the directions of optical axes to adjust



second objective lenses 13a and 13b in the directions of optical axes to
adj.ust 23 optical paths fromthe first and second |ight sources 12a and 12b
and the adjusting optical disc 1. Thus, the first and second hol der
support nenbers 18a and 18b are adjusted in a direction of a plane
parallel to the adjusting optical di%@ 1 and in the directions of the
optical axes of the first and second“objective | enses 13a and 13b
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support nenbers 18a and 18b are filled with an adhesive. Thus, while the
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def ormed. Thus, the adjusted positions _
Spaces formed between the first and second slide members 23a and 23b and the
first and second holder support members 18a and 18b are filled with an adhesive.
Thus, while the first and second holder support members 18a and 18b are
respectively highly accurately positioned to the first and second slide members 23a
and 23b, the holder support members are fixed to the slide members.

The first and second base holding mechanisms 43a and 43b have a pair of
holding arms, which are not shown in the drawing, for holding the first and second
feed screws 27a and 27b forming the feed mechanisms 24a and 24b provided in the
first and second bases 22a and 22b. When the first optical pickup 1la and the
second optical pickup 11b are adjusted, the pair of holding arms hold both the end
parts of the first and second feed screws 27a and 27b so that the first and second

feed screws 27a and 27b are not flexibly deformed. Thus, the adjusted positions

of the first optical pickup 11a and the second optical pickup 11b are not shifted.



of the first optical pickup 11 a and the second optical pickup 11 b are not
shifted. 24 The first and second slide nenber hol di ng nmechani sns 44a and
44b have a plurality of positioning pins, which are not shown in the

drawi ng, for preventing the first and second slide nenbers 23a and 23b
from nmoving along the first and secggd feed screws 27a and 27b. Wen the
first optical pickup 11 a and the ond optical pickup I |Ib are adjusted,
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and 23b. Thus, the first and second slide nmenber éfa .and, 23b are, held
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hi ghly accurately positioned at prescribed positions in the radial

di r ectthenfist antiheecadiludidenmenyitdrs A3adiret 23b fitwe fiovsng abeths dvofidst anght

source adjusting nechani sns 45a and 45b have a pair of |ight source
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the first and second |ight sources 12a and |sposed in the first
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l'i ght source- hol di ng nms hold the first and, second ght so rces 2a and
12b i mQ%@OmlnﬁoBQEﬁoﬂéﬂgh 85¢ &9t ShAWMmBY e dreving, ézroa}fifds@béﬁa
. sources 12a and 12b so that the centers of the first and second I| ht
- sour cesechd séidd hembers 225 ppnd@3bo  SEhamgvhepbirsttandofecohd slidegnembiats 23¢ond
obj ective I enses 13a and 13b on their optical axes. The |ight source
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are highly accurately positioned at prescribed positions in the radial direction of
the adjusting optical disc 1.

The first and second light source adjusting mechanisms 45a and 45b have
a pair of light source holding arms, which are not shown in the drawing, for
respectively holding the first and second light sources 12a and 12b disposed in the
first optical pickup 11a and the second optical pickup 11b. When the first optical
pickup 11a and the second optical pickup 11b are adjusted, the light source holding
arms hold the first and second light sources 12a and 12b in their positioned states
and moves the first and second light sources 12a and 12b so that the centers of the
first and second light sources 12a and 12b correspond to steady points of the first
and second objective lenses 13a and 13b on their optical axes. The light source

holding arms respectively rotate the first and second light sources 12a and 12b on

light emitting points of the first and second light sources 12a and 12b as centers.



light emtting points of the first and second |ight sources 12a and 12b as
centers. 25 Further, the |ight source holding arns respectively nove the
first and second |light sources 12a and 12b in the directions of the
optical axes of the first and second objective |lenses 13a and 13b to

adj ust optical paths between the first and second |[|ight sources 12a and
12b and the adjusting optical disc 125The first and second phot odet ect or

ad] ust EAgEEARETITSofR% AOMIAP RS SRR BIPHANE! BE e DR L@ e W11 of

are no I n , i'rSt "‘and "secon

phot odet ector,g 14 14h respective di sposed in .the first and second
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second optical pickup 11b are adjusted, the photodetector holding arns
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positioned states to nove the photodetectors so that the centers of the

first Bpkt segeent2phal ddetant Geadidaimndptidd disg 1espond to the steady
points of the first and second objective |enses 13a and 13b on their
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the objective | enses 13a and 13b and a cona aberration deciding part,
the first and second optical pickups 11a and 11b. When the first optical pickup
11a and the second optical pickup 11b are adjusted, the photodetector holding arms
respectively hold the first and second photodetectors 14a and 14b in their
positioned stateé to move the photodetectors so that the centers of the first and
second photodetectors 14a and 14b correspond to the steady points of the first and
second objective lenses 13a and 13b on their optical axes. The photodetector
holding arms respectively rotate the first and second photodetectors 14a and 14b.
Further, the photodetector holding arms respectively rotate the first and second
photodetectors 14a and 14b in the directions of the optical axes to adjust optical
paths.
The detecting mechanism includes CCD (Charge-Coupled Devices)
cameras, which are not shown in the drawing, for detecting the optical beams

emitted from the objective lenses 13a and 13b and a coma aberration deciding part,

which are not shown in the drawing, for detecting a coma aberration. The CCD



whi ch are not shown in the drawing, for detecting a coma aberration. The
CCD 26 caneras are disposed on the optical axes of the first and second
objective |l enses 13a and 13b by a noving nmechanismto detect the |aser
beans respectively emitted fromthe objective |lenses 13a and 13b and

out put detected results to the coma _aperration deciding part. The cona
aberration deciding part detects a m4H num value of the conma aberration.

As sho L Fig. 4. ' | [ | el udes si,gnal.. det ecti ng
part cotpefhs R dPastd ot BiRl B8 T PR s e SR

phot odef ect qr 1l4a and, 14b for ,each of th ptical pickups.,l I aand | |Db,
a di spﬁ&/a & rdbdy f"*-é?ovwgsrﬁfs%}manttﬁﬁeéﬁaﬁﬁp3a&rétt@@fr@oreﬁyecttﬁ@x egrted
detecting part 51, a driving control part 53 for controlling a driving

not or &ronf dheriotgective densest bia agdahib dmidvoniput ndetbend sresdls tdrthei agmaont r ol
parts 54a and 54b for controlling the first and second driving notors 26a

and 26gbdredtidmdetiiing ijast. alkl $66RN8bELEFONRIERATINE Tt ddRctNd BAinAim!t he
first optical pickup 11 a and the second optical pickup I 1b, out put

the. opt? 8 dERE RBn ARG RGR.  and Second |1 ght  sour ces 12a and 12b, and &
Cont ol st he Ap SUPHG. T bhr W paradussne delicehl Taadcs Res U eieetRg: o
parts 55a and 55b, the objective |ens adjusting nechanisns 42a and 42b,
t he |ipart Sdoforodetecting vyt eegeds respectivaly engpudted, framdthehghgtbdeedeadract or
adj usti ng nechani sns 46a and 46b. Further, the adjusting device 41 includes
a denot4d andnb4paol dachfef the optical pickups 11a and 11b, a display part 52 for
displaying the signals detected by the signal detecting part 51, a driving control
part 53 for controlling a driving motor 29 forming a disc rotating and driving
mechanism 25, driving control parts 54a and 54b for controlling the first and
second driving motors 26a and 26b forming the first and second feed mechanisms
24a and 24b of the first optical pickup 1la and the second optical pickup 11b,
output control parts 55a and 55b for controlling the outputs of the laser beams as
the optical beams of the first and second light sources 12a and 12b, and a controller
56 for controlling an entire operation. The controller 56 controls the driving
control parts 53, 54a, and 54b, the output control parts 55a and 55b, the objective
lens adjusting mechanisms 42a and 42b, the light source adjusting mechanisms 45a
and 45b, and the photodetector adjusting mechanisms 46a and 46b.

Further, the adjusting device 41 includes a demodulating part 57 for

demodulating the detected signals outputted from the signal detecting part 51 and



denodul ati ng the detected signals outputted fromthe signal detecting part
51 .,and 27 an error correcting process part 58 for performng the error
correcting process of data outputted fromthe denodul ating part 57. In the
adj usting device 41, the adjusting optical disc 1 shown in Figs. 1, 4, and
5 is used. In the adjusting optical %isc 1, adjusting data to which the
RS-PC is added as an error correctiof’code is recorded in the first si gnal

recordj r dz @i . [ t i e Wth
tho_ 645 pRA orfe A bR SR8 1P BerfcFREAE 1 P sofred M BRARTES, ' 5
and the second si.gpnal recordin art 7, the data nodulated,in th bove
descr i Gaa SARBURACIPE Hn depqaliiing %cht d8' e Raslngvaces il 6B8 S
error correction encodi ng process is recorded. Accordingly, the

denoduddivsting paticabdisddnstwateFighd , @, sadfpsulseded Idahea adpesding apticdie
first signal recording part 5 and the second recording part 7. The error

correcdisgd, djQaass daad to Dhiclikd ®E-P@ id Bed&l heranCoirbeebieetion @edesison t he
basis of the RS-PC of the data supplied fromthe denodul ati ng part 57. For

oS e U oo A eSS R Ol 100

out putted 10 an Ihspec or TS not _ Wi ng,
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pi ckup 1la and the second optical pickup 1 Ib to the first and second
obj ectiecordisgseat S3andifite 38iond: $ignplorsicording pdrt (7héhe dbjaentidudatedringbe13a
and 13b to the optical axes, and the inclinations of the optical axes by
usi ng itheveadetsibed sapi AR dhlat@siEleat emdasuliestsd hedhabdoreatubctibed
same error correction encoding process is recorded.  Accordingly, the
demodulating part 57 demodulates the 8-16 modulated data read from the first
signal recording part 5 and the second recording part 7. The error correcting
process part 58 carries out the error correcting process on the basis of the RS-PC of
the data supplied from the demodulating part 57. For instance, the data outputted
from the error correcting process part 58 is outputted to an inspector or the like,
which is not shown in the drawing, for inspecting en error rate.
A method for adjusting the relative position of the first and secoﬁd light
sources 12a and 12b of the first optical pickup 11a and the second optical pickup
11b to the first and second objective lenses 13a and 13b, the positions of the
objective lenses 13a and 13b to the optical axes, and the inclinations of the optical

axes by using the adjusting device 41 constructed as described above and the

adjusting optical disc 1 will be described below.



adjusting optical disc 1 will be described below. 28 Firstly, the first
base unit 21 a and the second base unit 21 b are held by, for instance, the
base support menber 22c as shown in Fig. 6. At this tinme, the positioning
shafts are engaged with the positioning holes provided in the first and
second bases 22a and 22b, so that th I rst base unit 21 a and the second
base unit 21b are held by the base port nmenber 22c under a state that

the first b it ' '
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first and second slide nmenbers 23a and 23b under a state that the first
and sepositiopingiehafitsbes engapedawithotis posstionigg joleaprovided|inp theslinst endd at
prescri bed positions in the radial direction of the adjusting optical disc

1. Furgdend bawesfiidasindndbs 66 ohgt haskrshdhck naitnELhand she séé&mdbdse d4ah hol d
the first and second feed screws 27a and 27b so as not to rotate by the
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supported to be novable by the feed screws 27a and 27b on the first and
secondpinsaaresciipagednaithXhp popiteormingsholan grewded dnhbe deist sugpscondwshider s 18a
and 18b of the first
members 23a and 23b, so that the first and second slide member holding
mechanisms 44a and 44b hold the first and second slide members 23a and 23b
under a state that the first and second slide members 23a and 23b are highly
accurately positioned at prescribed positions in the radial direction of the adjusting
optical disc 1. Further, the first and second base holding mechanisms 43a and
43b hold the first and second feed screws 27a and 27b so as not to rotate by the
pair of holding arms and not to shift the first optical pickup 11a and the second
optical pickup 11b from the adjusted positions. In the adjusting device 41, the
first optical pickup 1la and the second optical pickup 11b are respectively
mounted on and attached to the slide members 23a and 23b supported to be
movable by the feed screws 27a and 27b on the first and seconds bases 22a and
22b.
The first and second holder support members 18a and 18b of the first

optical pickup 11a and the second optical pickup 11b respectively mounted on the



optical pickup 11 a and the second opti [
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photodetectors 14a and 14b are respectively held by the photodetector holding
arms forming the first and second photodetector adjusting mechanisms 46a and
46b.

The adjusting device 41 firstly performs a positional adjustment of the
first light source 12a and the first objective lens 13a of the first optical pickup 1la.
That is, as shown in Fig. 11, the controller 56 controls the output control part 552
to output the laser beam as the optical beam having the wavelength of 635 to 650
am for the DVD from the first light source 12a in step S1. Thus, the laser beam
having the wavelength of 635 to 650 nm is outputted from the first light source 12a.
At this time, the adjusting optical disc 1 is not mounted on the disc table 30
forming the disc rotating and driving mechanism 25.

In step S2, the controller 56 adjusts the first objective lens 13a relative to
the first light source 12a, that is, the position of the first objective lens 13a, in other

word, performs an adjustment to align the position of the optical axis of the first



the first light source 12a, that is, the position of the first objective

|l ens 13a, in other word, perforns an adjustnent to align the position of
the optical axis of the first 30 objective lens 13a with an optical axis in
design. Specifically, the first objective |ens adjusting nechani sm 42a
holding the first holder support ne r 18a drives and controls the

hol ding arm hol ding the first hol der pport menber 18a in accordance with

the co - 0f | er.. ‘the fa.r ' ' : in
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objective lens 13a with the optical axis in design. In step S3, the
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the | aser beam converged on the first objective |lens
device 41 moves the positions of the first light source 12a and the first objective
lens 13a to perform an adjustment to align the position of the optical axis of the
first objective lens 13a with the optical axis in design.

In step S3, the controller 56 performs a process for minimizing the coma
aberration. That is, the first objective lens adjusting mechanism 42a drives and
controls the holding arm holding the first holder support member 18a in
accordance with the control of the controller 56 to adjust the radial skew of the first
objective lens 13a and the tangential skew of the first objective lens 13a, and adjust
the inclination of the first objective lens 13a relative to the optical axis. Thus, the
coma aberration is minimized. Namely, a detecting mechanism, which is not
shown in the drawing, detects the laser beam converged on the first objective lens

13a by the CCD camera or the like and outputted from the light source 12a, obtains

the coma aberration by the coma aberration deciding part and drives and controls



13a by the CCD canmera or the |like and outputted fromthe |ight source 12a,
obt,ains the coma aberration by the coma aberration deciding part and
drives and controls 31 the first objective | ens adjusting nechani sm42a so
as to have a mnimum cona aberration on the basis of the value of the
‘obt ai ned coma aberration. Wien the nininmumvalue of the conm aberration is
obt ai ned or detected, controller 56 ddives the first obj ective | ens

adj ust in chani 2a t old or .mai.ntaj.,n the position of . the first
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adj ustment of the second |ight source 12b and the second objective
13b of .t an e i ck 11b.. That is, .the controller 56 controls
t he ou@ﬁdh‘frsig ePgP’ggéHSt ?%%BQY@g%gﬁtlBﬁ)t“% CPUEAPRELLs the optical beam
havi ng the wavel ength of 635 to 650 nm_ fromthe second |jght source 12b in
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outputted fromthe second |light source 12b. At this tine, the adjusting
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rotating and driving mechanism25. In step S5 the controller 56 adjusts
the seg&ish obiTae! ineina6ibh dBRhEebidalCaxis of the first objective lens 13a is
adjusted so that the coma aberration becomes minimum and the relative position
between the first light source 12a and the first objective lens 13a is adjusted.

Then, the adjusting device 41 performs a positional adjustment of the
second light source 12b and the second objective lens 13b of the second optical
pickup 11b. That is, the controller 56 controls the output control part 55b to
output the laser beam as the optical beam having the wavelength of 635 to 650 nm
from the second light source 12b in step S4. Thus, the laser beam having the
wavelength of 635 to 650 nm is outputted from the second light source 12b. At
this time, the adjusting optical disc 1 is not mounted on the disc table 30 forming
the disc rotating and driving mechanism 25.

In step S5, the controller 56 adjusts the second objective lens 13b relative

to the second light source 12b, that is, performs an adjustment to align the position

of the optical axis of the second objective lens 13b with an optical axis in design.



to the second |ight source 12b, that is, perforns an adjustnent to align
the. position of the optical axis of the second objective Iens 13b with an
optical axis in design. 32 Specifically, the second objective |ens

adj usting mechani sm 42b hol ding the second holder support nenber 18b
drives and controls the holding armhgl ding the second hol der support
menber 18b in accordance with the co ol of the controller 56 to nove the

second j: jive IWA: radj.a ikegti | r b.on).p..and
The T s BeHFrAIYE hERebB pBidkYRs! RalsThaflsting bR (42 IR dhe

adj ustin ani sm 45b hol di the second |igh oyrce 12b es so that
e cHBnio I ges TR Meb gl S B eS Sa gorbe R s ME R B0 BEIPE poi
of the second objective lens 13b on the optical axis. Thus, the adjusting
devi cesetpndovalder suppst imdrober b8b in hecardenert Withythe eaniraeofithp comtrol

second objective lens 13b to performan adjustnent to align the position

of the56pbimale ak¢ secdnd bbjeeiveridnolBbcini the tadlid diddrtion {thetXeligticed! axis
in design. In step S6, the controller 56 perfornms a process for mnimzing

the coggy tliéz’géﬁ(ﬁelﬁl\'t/feég dir-agﬁgbni he tYhﬁiIt%Eféi‘Bﬂﬂ OPhEGELYS ll]%‘é‘& sag%ﬁﬁgjﬂgtinﬁ

mechani sm control s ol di ng ar m hol¥di ng econ

hol der__support er..18h.in accardance w t he contral,of the troller
56 t o A HARISIHASP e Edhe Reefid ReNt Saiehd 20uetes So haibe pshick ol hre
tangenti al skew of the second objective lens 13b, and adjust the

i ncl i ngacoad bght peursechil copjesponda to dhe stesislyr pputi afetheosadeadoplbieetive axi s.
Thus, the coma aberration is mnimzed. Nanely, a detecting nmechani sm

whi ch Jeasridb sdvopticdllexislr abhog, theeldgedtmng devicasidrmbeasmieopysitioas ofn t he

SeCondthe second light source 12b and the second objective lens 13b to perform an
adjustment to align the position of the optical axis of the second objective lens 13b
with the optical axis in design.

In step S6, the controller 56 performs a process for minimizing the coma
aberration. That is, the second objective lens adjusting mechanism 42b drives
and controls the holding arm holding the second holder support member 18b in
accordance with the control of the controller 56 to adjust the radial skew of the
second objective lens 13b and the tangential skew of the second objective lens 13b,
and adjust the inclination of the second objective lens 13b relative to the optical
axis. Thus, the coma aberration is minimized. Namely, a detecting mechanism,
which is not shown in the drawing, detects the laser beam converged on the second

objective lens 13b by the CCD camera or the like and outputted from the second

light source 12b, detects and obtains the coma aberration by the coma aberration



objective lens 13b by the CCD canera or the like and outputted fromthe
second light source 12b, detects and obtains the coma aberration by the
coma aberration 33 deciding part and drives and controls the second
objective |l ens adjusting nechanism42b so as to have a m ni nrum conma
aberration on the basis of the value,.,of the detected or obtained coma
aberration. When the m ni num val ue o§3the coma aberration is detected, the

cont r obditin2d (gt Vaa ! Bfveecons! QBEsl! ik | fdndd UriRhiEd 1BRENARLSM 42D 1O

hol d or e position of e second objective having t he
m ni mrum coma._aberration. .In such a way, the secand optical .pickup 11 b is

i st BGCBATSALTLE e a3 dadidvecHarTRwg dssd aheranng f ensibebiFliect | ve
| ens 13b corresponds to the optical axis in design. The inclination of the

opt i cadf the detdctehorsehtemedobpmet dbvaratians Wten theadjinémum yeluehaf thée coma
aberration becones mninumand the relative position between the second

li ght sHa CabekZlticinds tdigesteg Otk ebhaoller Sd dnised Hhel Second] Ubjeetive | lonst ep
S7, the adjusting optical disc | is nounted on the disc tabl'e 30 formng

the dise | n 1V |:SI0: I RVE: 1,53
ar' ves RATE SRR b RQIP REPRACH® the FRSji 4F Pk SO BhnfeRlibe 1,
rotati adjusting optical disc 1.n a prescribed direction is, for
instan@g?lggjgnﬁhg enﬁEHﬁPF}gﬂnﬁ %FH@UQVD standard in accordance with the
control of the controller 56. Here, the adjusting optical disc 1 nounted
on the disc tlabbecl8® Keay, the stromd ppticali gickup, 14b wnadmstadhsof thastthe
recording part 5 for adjusting the first optical pickup Il a

position of the optical axis of the second objective lens 13b corresponds to the

optical axis in design. The inclination of the optical axis of the second objective

lens 13b is adjusted so that the coma aberration becomes minimum and the relative

position between the second light source 12b and the second objective lens 13b is

adjusted.

In step S7, the adjusting optical disc | is mounted on the disc table 30

forming the disc rotating and driving mechanism 25. The driving control part 53

drives and controls the driving motor 29 so that the linear velocity upon rotating

the adjusting optical disc 1 in a prescribed direction is, for instance, 3.49 m/sec

specified by the DVD standard in accordance with the control of the controller 56.

Here, the adjusting optical disc 1 mounted on the disc table 30 has, as shown in

Figs. 1, 4, and 5, the first recording part 5 for adjusting the first optical pickup 1la

and the second signal recording part 7 for adjusting the second optical pickup 11b.

In the signal recording parts 5 and 7, the recording tracks are respectively provided



and the second signal recording part 7 for adjusting the second opti cal
pickup 11 b. In the signal recording parts 5 and 7, the recording tracks
are respectively provided 34 spirally or in the opposite spiral direction.
In the adjusting optical disc 1 shown in Fig. 4, the first recording area
8 provided in the first signal recorging part 5 is disposed so as to be
over | apped on the second signal reco éing area 9 provided in the second

signal r. LR r . £ ustin i di s¢c . [ ig. 5,
the. f15EBLEh AR RE ohplsitt Spral AT Tr %t PGt BYE DS S
di sposed_so | a t to be. overl apped on the second recording area 9.

pr ovi d@dFsgn%ﬁﬁe %@bﬁorgxw@eariémﬂﬁﬁg igdhe st Agnaiée RS PAY as a
recorded on the first signal recqrding part 5 and the second signal

r ecor diispogeak o @s to lhe Gveitappedwmthedsatana sigreldreicordihg @p8 Ispronvdded i s
recorded. Then, in step S8, the adjustnment of the first optical pickup 1lla

will it d icalsheigcinlFishgwn in
bée sdeshd 5@@1 rédurti ig%“ WheR thB%d%thg][ OPcRRE 4 Blsh8hacinlFighs :

Figs. 1, 4, an IS noun on the distc t e 30, the first optica
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controller 56 drives the first driving notor 26a by the driving control
part 5 Nob tpedireO¥ 3?P¢‘i;10no§{ei Regongi m@@ﬁéma argar 3 pIoykskack ibAhouierend he
first recording area 8 can be read. The controller 56 controls the output
cont r adigpalr rec&Sdiny patth odtsgpdbe tddjustimgs edatbersnonded mn tthe fastebigngl h of
635 to 650 nmfromthe first light source 12a. Thus, the |aser beam having
the weeebflifik At 563K the 68 TASIgRG] FE&rEBMR bart 7, the 8-16 modulated data

used in the DVD standard is recorded.

Then, in step S8, the adjustment of the first optical pickup 11a will be
described. Initially, when the adjusting optical disc 1 shown in Figs. 1, 4, and 5 is
mounted on the disc table 30, the first optical pickup 11a is firstly fed and moved
to the position of the first recording area 8 of the fist signal recording part 5. That
is, the controller 56 drives the first driving motor 26a by the driving control part 54
to move the first optical pickup 11a to a position where the first recording area 8
can be read.

The controller 56 controls the output control part 55a so as to output the
laser beam having the wavelength of 635 to 650 nm from the first light source 12a.

Thus, the laser beam having the wavelength of 635 to 650 nm for the DVD is

outputted from the first light source 12a and the first photodetector 14a detects the

reflected light reflected by the first signal recording part 5 of the adjusting optical



outputted fromthe first light source 12a and the first photodetector 14a
detects the reflected light reflected by the first signal recording part 5
of the adjusting optical 35 disc 1. In step S9, the adjusting device 41
perforns a coarse adjustnment to align the position of the first

phot odet ector 14a with the position %f an optical axis in design. At this
time, the controller 56 controls to Odrn off the focusing control and the
tracki@g qontrol by the first objective lens driving part 16a. Under the
off sUAte; the first phot odet ect or adj usti ng mechani sm 46a hol di ng t he

first photodetect 14a noves the .phot odetector hol ding. arm hol di ng the
first phot Bt e S, 118 amAdn o dheiEi s o FORDS AEARbIR FOREERERGLG &figer or m
a coarse adjustrment for aligning the position of the first photodetector
14a withe posstipnsift thenfirsifphdtedetptioral 4aaxiith the gesitipn. of anseppcad axds 1 he

adj usting device 41 perfornms a coarse adjustnment to optimze an opti cal

pat h fdesph he Aftithittitedtie saitfsiRr Sconthels th Jurrt & the Foéusdig tohael apdi nt  of
the | aser beamto the adjusting optical disc 1. At this tine, the
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obj ective Iens S recording part
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the first objective |lens adjusting nechanism 42a holding the first
obj ectphatofetesta3al 4a hmoves sthe ipftatodeiecty dwjldingi ragmrebolding niheaSarshol di ng
the first light source 12a, and the photodetector adjusting nechani sm
photodetector 14a under the control of the controller 56 to perform a coarse
adjustment for aligning the position of the first photodetector 14a with the position
of the optical axis in design.
In step S10, the adjusting device 41 performs a coarse adjustment to
optimize an optical path from the first light source 12a, that is, the light emitting
point of the laser beam to the adjusting optical disc 1. At this time, the controller
56 turns on the focusing control for focusing the first objective lens driving part
16a on the first signal recording part 5 and turns off the tracking control. This
focusing control is performed by, for instance, what is called an astigmatism
method. The controller 56 controls the first objective lens adjusting mechanism
42a holding the first objective lens 13a, the first light source adjusting mechanism
45a holding the first light source 12a, and the photodetector adjusting mechanism

46a holding the first photodetector 14a to perform a coarse adjustment for

optimizing the optical path from the light emitting point of the laser beam to the



46a hol ding the first photodetector 14a to perform a coarse adjustnent for
optd m zing the optical path fromthe light emtting point of the | aser beam
to the 36 adjusting optical disc 1. For instance, the position of the first
| ight source 12a in the direction of an optical axis is adjusted so that
the | aser beamis focused on the figzt signal recording part 5 by the
first objective lens 13a to optim ze-t*he optical path. The position of the
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optical axis in design. At this time, the controller 56 controls the first
obj ectfixst signed r¢coxding naak 6 byLthe fisstt abjaciave bhensh1 3aéo foptumizegheomtical and

the tracking control so that the spiral recording track can be scanned

whi | e iR, oMtiecipbsitioamfite fiostusiastodetetta T4 st thei diraition eLam dptigalpait 5.
The tracking control is perforned by, for instance, what is called a

push- pul . | ' tJ e
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hoIding the first photodetector 14a, the controller 56 nobves the
phot od ‘%aect or holding arm holding the first photodetector 14a in
accordance wi th an output signal fromthe first photodetector 1l4a to
performa fide stapSkinghe adpustilg davieg 4 heeplosinsi dhings adjmstmentr ke align
phot odet ector 14a with the position of the optical axis in design. In step
S12, tihe pelitishi afdtinefirgtplbtodetetwrnBiawhitinehagpeisioneof ahooptical axis in
design. At this time, the controller 56 controls the first objective lens driving part
16a to turn on both the focusing control and the tracking control so that the spiral
recording track can be scanned while the optical beam is focused on the first signal
recording part 5. The tracking control is performed by, for instance, what is
called a push-pull method or a DPD (differential phase detection) method or the
like. Under this state, in the first photodetector adjusting mechanism 46a holding
the first photodetector 14a, the controller 56 moves the photodetector holding arm
holding the first photodetector 14a in accordance with an output signal from the
first photodetector 14a to perform a fine adjustment for aligning the position of the
first photodetector 14a with the position of the optical axis in design.
In step S12, the adjusting device 41 performs a fine adjustment to

optimize the optical path from the first light source 12a, that is, the light emitting

point of the laser beam to the adjusting optical disc 1. At this time, the controller



optim ze the optical path fromthe first |light source 12a, that is, the
light emtting point of the |aser beamto the adjusting optical disc 1. At
this time, the controller 37 56 controls the first objective |ens driving
part 16a to turn on both the focusing control and the tracking control so
that the spiral recording track can 39 scanned while the | aser beamis
focused on the first signal recording’part 5. The controller 56 controls

the fi : : it . . . . _
o ects SNl i irg BBePHkb EhERrARERAF 10418, 30h U Bl e RoBISiRg) i ng
the first . light, spurce 12a, and the phot odet ect of. adj usti ng.mechani sm 46a
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optim zing the optical path fromthe light emtting point of the |aser
beam twhilhdghadyses beam isforesad an ske firstmgmal reperdadg perti hg dbeicoatpiler
perforns a skew adjustnent. Here, in the skew adjustnent, an adjustnent is

carri esb ayaintasds abet firsgadbisthivé Nenpeddjusishdihethamdém 4Daisldimatthenfirst
determ ned by the DVD standard. In step S13, the controller 56 drives the
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reproducing the DVD in the first_optical pickup 11 a. For_ instance, the
adj ustphmfodetectar 44a donperddrnt hdind adiussmeptfor optioizingaihe 3gdicsd natat t he
| evel of an RF signal generated in the signal detecting part 51 by the
out putfrempihal liglitasmittig point of the laser beam to the adjusting optical disc 1.
| Then, the adjusting device 41 performs a skew adjustment. Here, in the
skew adjustment, an adjustment is carried out so as to satisfy the permissibility of
an inclination determined by the DVD standard.
In step S13, the controller 56 drives the first objective lens adjusting
mechanism 42a so that the value of a jitter generated in the signal detecting part 51
is minimum to adjust the inclination of the optical axis of the first objective lens
13a.
In step S14, the adjusting device 41 recognizes optical characteristics
upon reproducing the DVD in the first optical pickup 1la. For instance, the
adjusting device 41 controls the first output control part 55a so that the level of an
RF signal generated m the signal detecting part 51 by the output signal from the

first photodetector 14a that detects the returning optical beam reflected by the first

signal recording part 5 has an optimum value to adjust and recognize the output



first photodetector 14a that detects the returning optical beamreflected
by .the first signal recording part 5 has an optinum val ue to adjust and
recogni ze the output 38 level of the first |ight source 12a. After that,
the adjusting device 41 that conpletes the optical adjustnent of the first
optical pickup 11 a perfornms, for instance, an inspection of the error rate
of the first optical pickup 11 a. THen, the adjusting device 41 adjusts

the s i DA for reproducing the second signal recording
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part adjusting optical disc 1 shown in Fig. 4, that is,
the optical djgc jn ich.the recordi rea 8, of the first.signa
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second signal recording part 7 is nmounted on the disc table 30, the

cont r dhedirseeptistlapiskup d 1stpepfans, fonmstanosuan daspassionaydhe sstah miosd t he
first light source 12a of the first optical pickup 11 a to performa

swi t chhadirgpoptiedl fibleup a3er beam as the optical beamis outputted fromthe
second |ight source 1Z2b of the second optical pickup 11b. That is, the
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adjusting optical disc 1 is nmounted on the disc table 30, the second
opt i cadispilcshavn in Fig o4 .t thehisd the optical dise anaviich dbe fecpidineatea & oh ke noved
in the radial direction of the optical disc 1. Wen the adjusting optical
di sc IfisbewgndlnreEogiing, parhdt is svetldygpeponah sdicend recording area 9 of the
second signal recording part 7 is mounted on the disc table 30, the controller 56
stops, in step S15, the output of the laser beam from the first light source 12a of the
first optical pickup 1la to perform a switching so that the laser beam as the optical
béam is outputted from the second light source 12b of the second optical pickup
11b. That is, the output control part 55b controls the second light source 12b to
emit the laser beam having the wavelength of 635 to 650 nm. The second
photodetector 14b receives the reflected light reflected by the second signal
recording part 7 of the adjusting optical disc 1. When the adjusting optical disc 1
is mounted on the disc table 30, the second optical pickup 11b attached to the
second slide member 23b is not moved in the radial direction of the optical disc 1.
When the adjusting optical disc 1 shown in Fig. 5, that is, the optical disc

in which the recording area 8 of the first signal recording part 5 is not overlapped

on the second recording area 9 of the second signal recording part 7 is mounted on



in which the recording area 8 of the first signal recording part 5 is not
over |l apped on the second recording area 9 of the second signal recording
part 7 is mounted on 39 the disc table 30, the second slide nenber 23b to
whi ch the second optical pickup 11 b is attached is fed and noved in the
radi al direction of the adjusting op;#cal disc 1 to a position where the
first recording area 8 can be read. ter that, the controller 56 stops

the 0Uc?lgL&isc%ag:tig?Ogﬂfegéectﬁ%@@l{cfeome%rfﬁrb% W t}%‘)%ec%‘lﬁgs i@ pidig first
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second signal recording part 7 of the adjusting optical disc 1. In step S
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position of the second photodetector 14b with the position of an opti cal
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ng control by the second objective [ens
driving part  16b. Under the .off state,.th econd phot odet ect.or | usting
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hol di ng arm hol di ng the second phot odet ector 14b under the control of the
cont r ol hatris5#iet uipat tontrplkbpa Sobecondutls tharsgaontldight sognee §2b e epaisthe on of

t he second photodetector 14b with the position of the optical axis in
desi griaser beam having the wavelength of 635 to 650 nm. The second photodetector

14b receives the reflected light reflected by the second signal recording part 7 of
the adjusting optical disc 1.

In step S16, the adjusting device 41 performs a coarse adjustment to align
the position of the second photodetector 14b with the position of an optical axis in
design. At this time, the controller 56 controls to turn off the focusing control and
the tracking control by the second objective lens driving part 16b. Under the off
state, the second photodetector adjusting mechanism 46b holding the second
photodetector 14b moves the photodetector holding arm holding the second
photodetector 14b under the control of the controller 56 to perform a coarse
adjustment for aligning the position of the second photodetector 14b with the
position of the optical axis in design.

In step S17, the adjusting device 41 perfofms a coarse adjustment to

optimize an optical path from the second light source 12b, that is, the light emitting



In step S 17, the adjusting device 41 perfornms a coarse adjustnent to
opt.im ze an optical path fromthe second |ight source 12b, that is, the
light emtting 40 point of the | aser beamto the adjusting optical disc 1.
At this tinme, the controller 56 turns on the focusing control for focusing
on the second signal recording part 7. by the second objective |lens driving
part 16b and turns off the tracking é@ntrol. This focusing control is

per f or ' ' : . ast ks e
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hol di ng, t he secgnd.objective l.ens 13b,. the second l.ight sourc adj usting
mechant HIRSITHHICHisgS eCAE T fPBEing S the se96nd shanal ecorcting Bati et or
adj usti ng mechani sm 46b hol ding the second photodetector 14b to performa
coar sebpudheiseaend obpectiyst lamszdmeinghpadptbc and gutns bffothet frackinghcorgndlt t i ng

point of the | aser beamto the adjusting optical disc 1. The coarse

adj ust Tt folcasingo@dntidlzisngeridien@Pby C&dr imdtdhck s wiae 1S aakedantdyamaltisihe
first optical pickup I la. In step S18, the adjusting device 41 perfornms a

fine ' nt ' t heg pasif-Rn o t ect:oL:14b with
t he pgﬁepﬁdgeofrrgﬁ g%%?gg?l ag?selafrllﬁb estlﬂénfsgi?ﬁfh?ﬂ tclﬂgg, ?%{ﬁgle cdﬁ%trnjr | er 56
controls the se .ectjve |len r.ivin art. 1 to turn. bot h the
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the opposite spiral direction can be scanned while the optical beamis
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performed by, for instance, what is called a push-pull nethod or a DPD
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adj usting nmechani sm 46b
perform a coarse adjustment for optimizing the optical path from the light emitting
point of the laser beam to the adjusting optical disc 1. The coarse adjustment for
optimizing the optical path is the same as that in the first optical pickup 11a.

In step S18, the adjusting device 41 performs a fine adjustment to align
the position of the second photodetector 14b with the position of an optical axis in
design. At this time, the controller 56 controls the second objective lens driving
part 16b to turn on both the focusing control and the tracking control so that the
recording track in the opposite spiral direction can be scanned while the optical
beam is focused on the second signal recording part 7. The tracking control is
performed by, for instance, what is called a push-pull method or a DPD method or
the like. Under the off state, the second photodetector adjusting mechanism 46b

holding the second photodetector 14b moves the photodetector holding arm

holding the second photodetector 14b under the control of the controller 56 to



hol di ng the second phot odet ector 14b noves the photodetector hol ding. arm
hol.di ng the second photodetector 14b under the control of the controller 56
to 41 performa fine adjustnment for aligning the position of the second
photodetector 14b wth the position of the optical axis in design. The
fine adjustment of the second photodetector 14b is carried out in the sane
manner as the coarse adjustnent int first photodetector 14a. In step S
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path in. sign...At Is ti.me, t.he controller 56 copntrols the, second
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the tracking control so that the recording track in the opposite spiral
di r ectplontodeliecios I<dbarsragrighious in Hee sane caanndsesrthe cotrseuadustorenthe thecond
signal recording part 7. The controller 56 controls the second objective

| ens aﬁfgluphbttgjembﬁmn@_m 42b hol di ng the second objective Ilens 13b, the
second |ight source adjusting nechani sm 45b hol ding the second |ight
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adjustnent. Here, in the skew adjustnent, an adjustnent is carried out so
as to designf yAdrbispme ghe spnirpllend6 comtiale thaaecwn abjestiverlens dyiving DVD

standard. The controller 56 controls the second slider holding nechani sm
44b t opart 16b to turn on both the focusing control and the tracking control so that the

recording track in the opposite spiral direction can be scanned while the optical
beam is focused on the second signal recording part 7. The controller 56 controls
the second objective lens adjusting mechanism 42b holding the second objective
lens 13b, the second light source adjusting mechanism 45b holding the second light
source 12b, and the second photodetector adjusting mechanism 46b holding the
second photodetector 14b to perform a fine adjustment for optimizing the optical
path from the light emitting point of the laser beam to the adjusting optical disc 1.

Then, the adjusting device 41 performs a skew adjustment. Here, in the
skew adjustment, an adjustment is carried out so as to satisfy the permissibility of
an inclination determined by the DVD standard.

The controller 56 controls the second slider holding mechanism 44b to
move the second slider member 23b to which the second optical pickup 11b is

attached in the radial direction of the adjusting optical disc 1 to a position where



nove the second slider nenber 23b to which the second optical pickup 11b is
att.ached in the radial direction of the adjusting optical disc | to a
position where 42 the second recording area 9 can be read. In step S20, the
controller 56 drives the second objective |lens adjusting mechanism42b so
that the value of a jitter generated j,n the signal detecting part 51 is
mnimmto adjust the inclination of49he optical axis of the objective |lens

13b. I e%@@né@&orﬁﬂ% @Ehﬁlgeqe&ii]ce 41 recogni zes opti cal

characteristics upor reproducing the DVDin the second optical pickup 11b.

For instance, e 1. rols t ond out ont r ol
part 55b so tﬁ'?a?q B%%Fg‘f&lt (ﬁg%nié git”éﬁs h tsrogog G L %uﬁﬁ 51 by
the output signal fromthe second phot odet ect or 14b that detects the

r ef | ecneghanigit 47espdbaichesmalugef @etttﬁtcgegte@atgd in te siemehgetsating pants! an
optimum val ue to adjust and recogni ze the output |evel of the second |ight

sour cejsiRmimAfrheo adhat the hecladitiont ofthedpricabaxit aftthe obgegpivetless t1Bb. opti cal
adj ust ment of the second optical pi ckup 11b perfornms, for instance, an
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way, the first optical’ picku and the second opt| al pickup 1 I'b that
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nount ed_on . the recordi ng and/ or reproducing device optical disc. As
descr i sHusangdsvicertl septielsibgseednd Autput ﬂ@ﬂtrobpaoaﬁ%pwﬂm& RE sl he

generated in the signal detecting part 51 by the output signal from the second
photodetector 14b that detects the reflected light reflected by the second signal
recording part 7 has an optimum value to adjust and recognize the output level of
the second light source 12b.

After that, the adjusting device 41 that completes the optical adjustment of
the second optical pickup 11b performs, for iﬁstance, an inspection of the error rate
of the second optical pickup 11b.

In such a way, the first optical pickup 1la and the second optical pickup
11b that finish the adjustment of the optical characteristics are respectively fixed to
the first and second slide members 23a and 23b by the adhesive and mounted on
the recording and/or reproducing device of the optical disc.

As described above, the adjustment of the first optical pickup 11a and the
second optical pickup 11b can be smoothly carried out without stopping the

rotation of the adjusting optical disc like the prior art by using the adjusting optical



second optical pickup | Ib can be snoothly carried out w thout stopping the
rotzati on of the adjusting optical disc like the prior art by using the
adjusting optical 43 disc 1 in which the data is recorded spirally or in
the opposite spiral direction respectively in the signal recording parts 5
and 7 and the data is recorded in th%_ opposite directions to each other.
In case the adjusting optical disc 1 ghomn in Fig. 4, that is, the

adj ust j; ty] 1S [ | t ' : r g -ar e first
o1 gnal e chn; WoRh. e Gath 0 AARE pfrelhy B SIS SBRAIR SR Alrebiy' f
the second signal recordi.ng part 7 is_nounted e he adj ust pent, of the
st oapreetp BdhE Seny TeeB ety soitthd s dabints Beorfad Tenb
optical pickup lib, the first optical pickup | la and the second optical
pi ckuponnasitgrairegiiomsrtoreagbiofheiubj ected to the tracking control. Thus, the
second optical pickup 1 Ib is already | ocated on the track, so that a

swi t chi ng opédnataserthe aidjstirgnoptitdlydisarlr slasvouh Fign4) teatdbose- atastinged
enbodi ment, the structure is described that after the first optical pickup

lla i Sor%tﬂitaﬁ%i@i iﬁhﬁh&ﬁ%emp}é&%m%&ﬂgg% a%pué ﬁr&@ié&?&l%coﬁ@iﬁé‘ﬁbﬁg 3 st

st oppi the rotation of the adjusting optical disc 17 However, ™!
Che samsverioped QR PRt %6 Pk Pocrecpod sighal eeoring el a
needs to be recorded fromthe inner peripheral side to the_ outer
per i pHi§rmpustede vdien the adivsiaenipot ﬂ?@cﬁl‘%foptmbpmhl&iLSgBﬁantCh@@é@ dheig part
7. In this case, output signals fromthe first and second phot odetectors
14a  adjustment of the second optical pickup 11b, the first optical pickup 11a and the
second optical pickup 11b are synchronously subjected to the tracking control.
Thus, the second optical pickup 11b is already‘ located on the track, so that a
switching operation can be smoothly carried out.
In the above-described embodiment, the structure is described that after
the first optical pickup 11a is adjusted, the second optical pickup 11b is adjusted
without stopping the rotation of the adjusting optical disc 1. However, the first
optical pickup 11a and the second optical pickup 11b may be adjusted at the same
time. At this time, in the adjusting optical disc 1, the data needs to be recorded
from the inner peripheral side to the outer peripheral side on the recording track of
the second signal recording part 7.
In this case, output signals from the first and second photodetectors 14a

and 14b need to be respectively individually processed so that the first optical

pickup 11a and the second optical pickup 11b can be simultaneously controlled by



and 14b need to be respectively individually processed so that the first
optd cal pickup 11 a and the second optical pickup | | b can be

simul taneously controlled by 44 the controller 56. In that case, the signal
detecting part or the like are respectively provided to correspond to the
first optical pickup I | a and the s%%pnd optical pickup 11b. Wen the
first optical pickup 1 1 a and the Sé€cond optical pickup 11b can be

adj ust i ' | | _ o that
the” P A IRr ST I PR A, 60 A GeiebiRe PR ONEIE SRdebfRARelf T
adjustnent .of the first, optical pickup.l, I in t above; descr.i hed step
38 o PRYIdELS dfaesiind e it Phksal Ritkemd 12 od e SRRITLODRRAIER b T
the ste S 15 to the step S 19 are not limted to the exanple shown in
Fig. 11lb.An order for adjusting the first optical pickup | | a and the
second optical pickup 11b may be sw tched. Wien the first optical pickup

1la and the s\wmndhemﬂsc@rt])tinabismub'-lm ané thewedeorad optighlt piddupt | Ny camd
| ight receiving elenments having |ight sources formed- integrally with

phot odgt gakQF& Pfﬁfet Sarfig gﬁﬁ’é éﬂ‘ﬁ%jﬁlisfiﬁ% tﬁg?tcéﬁ‘ﬁ@aﬂm‘?@jsﬁﬁ%ﬁ@d,' 85 thd3a and

13b are integrally forne Accor di ng e coma aberration is
out ; htihel el higkvReest By Saipthin Fry SRERUSES to the Step Si0 mmy be
omtted. That is, when the first optical pickup 11 a and the second
optical pickubheladjustraget emthe brst opéicahpiwkapdelkc i Bedhdvghdessrited stgp and
| i ght receiving elenents, only the positions of
S8 to the step S14 and the adjustment of the second optical pickup 11b in the step
S15 to tﬁe step S19 are not limited to the example shown in Fig. 11. An order for
adjusting the first optical pickup 11a and the second optical pickup 11b may be
switched.

When the first optical pickup 11a and the second optical pickup 11b are
made of light emitting and light receiving elements having light sources formed
integrally with photodetectors, parts except the first and second objective lenses
13a and 13b are integrally formed. Accordingly, after the coma aberration is
adjusted in the step S1 to the step S6, at least the adjustments carried out in the step
S8 to the step S12 and the step S15 to the step S19 may be omitted. That is, when
the first optical pickup 11a and the second optical pickup 11b are made of the
above-described light emitting and light receiving elements, only the positions of

the objective lenses 13a and 13b may be adjusted.

In the above-described embodiment, the disc is explained as an example



the objective I enses 13a and 13b may be adjusted. In the above-described
enkodi ment, the disc is explained as an exanple 45 of the optical disc for
adjusting the optical pickup that the recording track is provided spirally
in one signal recording surface and the recording track is provided on the
ot her signal recording surface in thggfpposite direction to that of the
one signal recording surface. The present invention is not limted to the

adj ust | | ' ' | 3 I+ r ' spiLral:Ly. An
o) st oREREA ALty LA e SRRANGRRbTARK b LOMISRAY.
may be concent maﬁ@' l.y fornmed. Now, an exaanI e for ﬁldét usti t he qpt.i cal

pi ckupPYIded spitally 4R 0Bt | Highal pesrdingi [utacs and cHie Recoraing fF#g tifack is
concentrically formed will be described below Specifically, as shown in
Fi g. 1provided opttheadthdr signel récording gsrfeag in ke opposidaldimictionptoi thatof
adjusting optical disc used for adjusting a pair of optical pickups

capabl theobne efigasueeagdimgdeuiface.si 7€ pypenDViventivh adineit lingtedpté ank di sc
has a first disc base 62 having the thickness of 0.6 nmand |ight
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On the first disc,. base a first
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first gci)r?cré?lltriéaeﬁ:;%g;lggd.l ayer 65 is used when one

Now, an example for adjusting the optical pickup by using the adjusting
optical disc in which the recording track is concentrically formed will be described
below.

Specifically, as shown in Fig. 12, the optical disc 61 for adjusting the
optical pickup is an adjusting optical disc used for adjusting a pair of optical
pickups capable of reproducing a double-sided type DVD. The adjusting optical
disc has a first disc base 62 having the thickness of 0.6 mm and light transmitting
characteristics, and a second disc base 63 similarly having the thickness of 0.6 mm
and light transmitting characteristics which are bonded to each other by an
adhesive.

On the first disc base 62, a first signal recording layer 65 is provided in
the bonded surface side. The first signal recording layer 65 is used when one

optical pickup is adjusted. The first signal recording layer 65 is pi‘ovided at a

position spaced by 0.6 mm from a reading surface 62a side of a first signal. In the



optical pickup is adjusted. The first signal recording |l ayer 65 is provided
at \a position spaced by 0.6 mmfroma readi ng surface 62a side of a first
signal. In the 46 first signal recording | ayer 65, 8-16 nodul ated data is
recorded in a pit pattern having a track pitch of 0.74 nn and a pit length
of 0.4 to 1.87 mso that the reflec%%ng condition of the DVD substantially
corresponds to that of a | aser beam ““Here, a recording track T61l provided

inth e 1 [ -4 &C j I r [ WA AR AF 3,

concentt CIEry RRSHABETRCH 18, E6 pittulted Bata IRl h0a B patis
first ,signal. Wen one Lcal pic s, adj,usted, th e optical I cku
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65, a reflecting film_ a protective filmor the |ike are formed. On the
secondediestngaondsBon #fdbe MY Ds puprinntialéy cdrmegpondseio Bmtiaf plaser deam.i n t he

bonded surface side. The second signal recording |ayer 67 is used when the

ot her Hpid, catequrdinigotriagk ath Uprevidedhia Srcfind ﬁfgmlaﬂecbﬁﬁﬁgdlh?r 68yigr ab7 is
provided at a position spaced by 0.6 nmfroma reading surface 63a side of
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.Qf O tqQ. 1, 87 sothat the reflecting.conditipn. . of the DVD
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T62 provided in the second signal recording layer 67 is, as shown in Fig.
14, carieknpns oat movesrimshevrdind directiant hn deofititsignal necersing bayesitde of
the second signal. When the other optical pickup is adjusted, the other
opt i cad refledting fiktnpapro®eede it dethedilieahredioreeti on. On the second si gnal

On the second disc base 63, a second signal recording layer 67 is provided
in the bonded surface side. The second signal recording layer 67 is used when the
other optical pickup is adjusted. The second signal recording layer 67 is provided
at a position spaced by 0.6 mm from a reading surface 63a side of a second signal.
In the second signal recording layer 67, 8-16 modulated data is recorded in a pit
pattern having a track pitch of 0.74 pum and a pit length of 0.4 to 1.87 um so that
the reflecting condition of the DVD substantially corresponds to that of a laser
beam. Here, a recording track T62 provided in the second signal recording layer
67 is, as shown in Fig. 14, concentrically formed viewed from the recording
surface 63a side of the second signal. When the other optical pickup is adjusted,
the other optical pickup is not moved in the radial direction. On the second signal

recording layer 67, a reflecting film, a protective film or the like are formed.

In the second disc base 63, as shown in Fig. 14, the data is recorded



recording layer 67, a reflecting film a protective filmor the |ike are
foryred. In the second disc base 63, as shown in Fig. 14, the data is
recorded r% 47 concentrically on the second signal recording |ayer 67 in
the opposite direction to that of the data recorded concentrically on the
first signal recording layer 65 in tg_ first disc base 62 as shown in Fig.
13. That is, the adjusting optical disc 61 is rotated in a prescribed

3. That i's. ting optical dr . a presoribed
di s eaRepicl DRI sPoddRigal 2bRBEley &7 B 2% bR retiod B 7 i ng
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the data recorded in the second signal recording_ |ayer 67 can be read by
t he otfiest dige bea¢ 63 akshowwi ith&ig. biq-Opahatgla, e rashasting opHetlediscrbt i DVD,
a 8-16 nodul ation systemis enployed. Since the adjusting optical disc 61
i s therovgietddala gieseribed didictioni fog repeodring die fikgt siphalaeordingKoyes, 63 he
data does not need to be basically denodul ated. Therefore, in the first

si gnal;..r | I I~6 ; : ‘S i I 164, 8-14
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so that a process such as, a denodul ati ng process can be reduced. |In the
first Bpyeaerrvoes dhegataaipaecenioghin theeoppasiisdliseaiin, the datairesgrded ép
the second signal recording layer 67 can be read by the other optical pickup
without stopping the rotation.

Here, in the DVD, a 8-16 modulation system is employed. Since the
adjusting optical disc 61 is the optical disc for adjusting the pair of the optical
pickups, the data does not need to be basically demodulated. Therefore, in the
first signal recording layer 65 and/or the second signal recording layer 67, 8-14
modulated data may be recorded like a CD. That is, in the adjusting optical disc
61, a modulation systém having a small number of bits after modulation, namely, a
8-14 modulation is employed as a modulation system, so that a process such as a
demodulating process can be reduced.

In the first signal recording layer 65 and the second signal recording layer
67, data to which a Reed Solomon Product Code (RS-PC) employed in the DVD is

added as an error correction code is recorded. As the error correction code, a

Cross Interleave Reed-Solomon Code (CIRC) may be added.



67, data to which a Reed Sol onon Product Code (RS-PC) enployed in the DVD
I s+ added as an error correction code is recorded. As the error correction
code, a Cross Interleave Reed- Sol onon Code (CIRC) nay be added. 48 In the
adjusting optical disc 61, as shown in Fig. 15, a first recording area 68
of adjusting data recorded in the firgt signal recording |layer 65 and a
second recording area 69 of adjustiﬁ data recorded in the second signal

recording | agﬁrth@zldé@%gqﬁp@}(éﬂgﬂg@ fi‘és %lﬁoe@%i%lljlgp?i g rﬁ%‘é@oﬁﬁﬂgkweg hat

is, in the adjustin I ¥st~recordi area and the
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optical pickup is |ocated on a track, the other optical pickup can be
| ocat e¢cerdingtareaR9 ohadiesiing date raporded inrhe ﬁ@cca'df) signphegcopdingdhyeti 6 61,
the first recording area 68 and the second recording area 69 are provided

so as dre pevide! bappdd overlamedd ot kach ofliers, T ief heth@@djiu@ﬁh% Ripricap
undergoes the sane tracking control as that of the one optical pickup so
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each other. As_described above, in the adjusting optical disc 61, the
r ecor dPigups-acklemersawhen orsoptéeal diekupeisylosated aed trarck ee pthestopsioghal
recording |l ayer 65 and the
pickup can be located on a track.
As described above, in the adjusting optical disc 61, the first recording
area 68 and the second recording area 69 are provided so as to be overlapped on
each other. Thus, the other optical pickup undergoes the same tracking control as
that of the one optical pickup so that the other optical pickup can be located on the
track and the pair of the optical pickups can be efficiently adjusted.
The first recording area 68 and the second recording area 69 provided in
the adjusting optical disc 61 may be, as shown in Fig. 16, provided so as not to be
overlapped on each other.
As described above, in the adjusting optical disc 61, the recording tracks
T61 and T62 respectively provided in the first signal recording layer 65 and the
second signal recording layer 67 are respectively provided concentrically. In the

second signal recording layer 67, the adjusting data is recorded in the opposite

direction to that of the first signal recording layer 65. Accordingly, the pair of the



second signal recording |layer 67 are respectively provided concentrically.
In«4he second signal recording |ayer 67, the adjusting data is recorded in
the opposite direction to that of the first signal recording |ayer 65.
Accordingly, the pair of the 49 optical pickups can be continuously

adj usted w thout stopping the rotatig@ of the adjusting optical disc 61.
Further, in the adjusting optical di 61, when the correspondi ng signal
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adj usti optical disc 6 1. Thuys, the_opti.cal. pick can be efficiently
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optical disc 61 can be perforned in the same manner as the adjustin

met hodcaiespomdonpg istgrial necerdipg dayergist tepradocasd by srlebsidonaljodshe mptuadi cal
disc 1. It is to be understood by a person with ordinary skill in the art

that thekups.ahedpticay pidkupndoss mettndedniotiadmoveting thboxdiatdaettibrdf the
enbodi ments and various changes, substitutions or equival ence thereto may

I
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| ndustrial Tty As _ \ “the present rnvention, the
Frrst signal Aecdiing pithod AP orteal Bfeebal Vst the adusSBERmTRIm one
surface side; and the second signal recording part that is irradiated with
the | adise Hecan be peaformedindhe same asansit s the adpisting wathod ebtherentical
scanning direction by the | aser beamis opposite to that of the first

si gnal pickup using the above-described adjusting optical disc 1.

It is to be understood by a person with ordinary skill in the art that the
present invention is not limited to the above-described embodiments and various
changes, substitutions or equivalence thereto may be made without departing the
attached claims and the gist thereof,

Industrial Applicability

As described above, in the present invention, the optical disc for adjusting
the optical pickup is used that comprises the first signal recording part that is
irradiated with a laser beam from one surface side; and the second signal recording
part that is irradiated with the laser beam from the other surface side to record data
so that a scanning direction by the laser beam is opposite to that of the first signal
recording part to adjust a pair of optical pickups capable of recording and

reproducing a double-sided type optical disc. Thus, the pair of optical pickups

can be continuously adjusted.



recording part to adjust a pair of optical pickups capable of recording and
repr oduci ng a doubl e-si ded type optical disc. Thus, the pair of optical

pi ckups can be continuously adjusted. 50 Clains 1. An optical disc for
adjusting an optical pickup conprising: a first signal recording part that
Is irradiated with a | aser beamfrommone surface side; and a second signal
recording part that is irradiated w the | aser beamfrom the other
surface side to record data so thaqzﬁhﬁganning direction by the | aser beam
Is opposite to that of the first signal recording part. 2. The optical disc

for adjusting, an optjcal pickup .according.to.claiml,. .wherein a recording
ar ea pi'ovi dedd‘ﬁlr?p%ﬁ@i %szsfgré WHPS@Q&R"&%&@“%& CYRENS Eecording  area
provided in the second signal recording part are provided at radial
positions of & firg signel wcerdingepart drattiRaradinted voith tahlaser beamafromhenept i cal
disc for adjusting an optical pickup according to claim1l1, wherein the

r ecor dsurfpcar fdeparali ded in the first signal recording part and the
‘recording area provided in the second signal recording part are provided at
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art.,, data is
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SN postte 16 that of the Tirat Signal recording part.
2. The optical disc for adjusting an optical pickup according to claim 1,
wherein a recording area provided in the first signal recording part and a recording
area provided in the second signal recording part are provided at radial positions of
the same distance from the center of the disc.
3. The optical disc for adjusting an optical pickup according to claim 1,
wherein the recording aréa provided in the first signal recording part and the
recording area provided in the second signal recording part are provided at radial
posttions having different distances from each other from the center of the disc.
4. The optical disc for adjusting an optical pickup according to claim 1,
wherein in the first signal recording part, data is recorded so as to form a first spiral
recording track, and in the second signal recording part, data is recorded so as to
form a second recording track of a spiral shape in a direction opposite to that of the

first recording track.

5. The optical disc for adjusting an optical pickup according to claim I,



forma second recording track of a spiral shape in a direction opposite to
that of the first recording track. 5. The optical disc for adjusting an
optical pickup according to claim1l, 51 wherein the first recording track
Js formed fromone side of the inner peripheral side or the outer

peri pheral side of the disc to the other side, and the second recording
track is forned fromthe other side é the i nner peripheral side or the
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recorded so as to forma second concentric ci rcuI ar recordl ng track in
opposi tegordingelraglo is harmed frome thier gther side @ff rie tinaek peripheyal sife of ithe

met hod for an optical pickup conprising the steps of nounting and rotating
an optowal pdiiphefadrsidedpfidiel dige tdenepidecal pi ckup including: a first signal
recording part that is irradiated vvith a | aser beam from one surface si de;

and a ﬁecond THIRPicEE B9 aﬁfi(;st(t:lg %atﬁtléarlr@@kﬁﬁ ek dingt 8 ARen, beam

fromt e other surface side to a so that" a scannigng direction by
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respectively disposed to be
recorded so as to form a second concentric circular recording track in opposite

order to that of the first recording track.
7. An adjusting method for an optical pickup comprising the steps of:

mounting and rotating an optical disc for adjusting the optical pickup
including: a first signal recording part that is irradiated with a laser beam from one
surface side; and a second signal recording part that is irradiated with the laser
beam from the other surface side to record data so that a scanning direction by the
laser beam is opposite to that of the first signal recording part;

then applying the laser beam to the signal recording part of the opposed
side of the first and second signal fecording parts of the adjusting optical disc from
at least one of the first and second optical pickups respectively disposed to be
opposed to the surfaces of the adjusting disc; and

detecting a reflected light from the opposed signal recording part to adjust

the one optical pickup.



opposed to the surfaces of the adjusting disc; and detecting a reflected
light fromthe opposed signal recording part to adjust the one optical

pi ckup. 52 8. The adjusting nmethod for an optical pickup according to claim
J, Wherein in the nethod, an optical axis of a photodetector of one

optical pickup is coarsely adjusted_under an inoperative state of the
focusing control and the tracking control of an objective |ens of the one

opticag pi ckuppe gdjumﬁﬁqﬁéﬂa%aifgg a?iﬁéeﬂl?é}é EliaSRIriGR tPERENP7 aGRf Ny tO

claim8, wherein “in the netho sing control” 1's operative and the

tracki.ng,control,is inoperative, .and.the |ight sour.ce of .the one optical
bl ckupibenottpd ot sbReli ot mAORER o A oS BREERRickB S5 ROREH 11 ng
poi nt of the laser beamto the adjusting disc. 10. The adjusting nethod
for aradjpstedaindsr gouinopersivg siater of deaiosusingpartealand thetrecking woatrohni | e
the focusing control and the tracking control are operative, the reflected
| i ght éfanmobjeetiopdossdf dicomad opecalrsichgp.part is detected to finely adjust
the optical axis of the photodetector of the one optical pickup. 11. The
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the nethod, t g contro d the’tracking co are operative,
o1 L1 IR ATk, AR SELoBLTR st R hrdal BRbPP 5,
g?g?ﬂiillggegeitisvcé, a%l%l' f:h-l;-,hleigﬁ’gi jsggltciengf %?é ?)(I?lg c];;?tgca?r;)igl%li) ?2 lmcr))\irecdkl#(? c%%?s%rlyg 'ng to
adjust an optical path from the light emitting point of the laser beam to the
adjusting disc.
10. The adjusting method for an optical pickup according to claim 9, wherein
1n the method, while the focusing control and the tracking control are operative, the
reflected light from the opposed signal recording part is detected to finely adjust
the optical axis of the photodetector of the one optical pickup.
11. The adjusting method for an optical pickup according to claim 10,
wherein in the method, the focusing control and the tracking control are operative,
and the light source of the one optical pickup is moved to finely adjust the optical
path from the light emitting point of the laser beam to the adjusting disc.
12. The adjusting method for an optical pickup according to claim 11,
wherein in the method, the inclination of the optical axis from the objective lens of

the one optical pickup is adjusted so that a jitter component of a signal obtained

from the photodetector of the one optical pickup becomes minimum.



wherein in the nethod, the inclination of the optical axis fromthe
obj-ective lens of the one optical pickup is adjusted so that a jitter
conponent of a signal obtained fromthe photodetector of the one optical
pi ckup becomes mininmum 53 13. The adjusting nethod for an optical pickup
according to claim12, whereinint met hod, the output |evel of the

| i ght source of the one optical pick Is adjusted so that the |level of a
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phot odet ect or of optica rea n optl ue. 1?'21. The
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second, optical pickups is conpleted, the other optical pickup is, adjusted.
15. Thié adjused pg et be level eh dpignadl fosmeduin aceordaingg withcthe signa)
wherein in the nethod, an optical axis of a photodetector of the other

opt i cabbtapiek fipm sthe oplistedyteatijrust ehe wndeophcali piokapatdackes taat epifuihe
focusing control and the tracking control of an objective |ens of the

ot her @gfkcal pickup. 16. The adjusting nethod for an optical pickup
according to claim15, wherein in the nethod, the focusing control is
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the light emtting point of the | aser beamto the adjusting disc. 17. The
adj ust itndhenitefleril.f diteratheopdiustneryi ek ape aptiselpiekum ot the firsband second
optical pickups is completed, the other optical pickup is adjusted.
15. The adjusting method for an optical pickup according to claim 14,
wherein in the method, an optical axis of a photodetector of the other optical
pickup is coarsely adjusted under an inoperative state of the focusing control and
the tracking control of an objective lens of the other optical pickup.
16. The adjusting method for an optical pickup according to claim 15,
wherein in the method, the focusing control is operative and the tracking control is
inoperative, and the light source of the other optical pickup is moved to coarsely
adjust an optical path from the light emitting point of the laser beam to the
adjusting disc.
17. The adjusting method for an optical pickup according to claim 16,
wherein in the method, while the focusing control and the tracking control are

operative, the reflected light from the opposed signal recording part is detected to

finely adjust the optical axis of the photodetector of the other optical pickup.



wherein in the nethod, while the focusing control and the tracking control
are operative, the reflected light fromthe opposed signal recording part
is detected to finely adjust the optical axis of the photodetector of the
other optical pickup. 54 18. The adjusting nethod for an optical pickup
according to claim17, wherein int met hod, the focusing control and the
tracking control are operative and-t'he |ight source of the other optical

pi ckuprg, éeta ottstf }t[}ﬁ}%?&)ttcé? Splcﬁqgh %&m& 0! LR, g tting
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pi ckup is ad usted so that a Jltter component of a signal obtained from
the prandtha bghisouwee ohéhoother opgicakpickppdk wpotasttnfinelyi adjnstthe2(pticahe

adj usting nethod for an optical pickup according to claim19, wherein in

t he nqbathd‘romhhedtgmlﬁmttﬁvgboﬁft dffike ﬂaﬁhbeﬁl@ubcthe(afdjﬁdtﬁlgo@@copt ical pickup
is adjusted so that the eve of a signal forned in accordance with the
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signal recording part that is
from the photodetector of the other optical pickup becomes minimum.
20. The adjusting method for an optical pickup according to claim 19,
wherein in the method, the output level of the light source of the one optical pickup
is adjusted so that the level of a signal formed in accordance with the signal
obtained from the photodetector of the other optical pickup reaches an optimum
value.
21. The adjusting method for an optical pickup according to claim 7, wherein
in the method, the first and second optical pickups are adjusted at the same time.
22. An adjusting device for an optical pickup comprising:
a rotating and driving mechanism for rotating and driving an optical disc
for adjusting an optical pickup including: a first signal recording part that is
irradiated with a laser beam from one surface side; and a second signal recording

part that is irradiated with the laser beam from the other surface side to record data

so that a scanning direction by the laser beam is opposite to that of the first signal



irradiated with a | aser beam from one surface side; and a second signal
recording part that is irradiated with the | aser beam fromthe ot her
surface side to record data so that a scanning direction by the | aser beam
is opposite to that of the first signal 4 55 recording part; and an

adj usting nechani smpart for applyingsthe | aser beamto the signal

recordi ng part of the opposed side of-“the first and second recording parts

of the 06"1‘3111% bRYapptical disc fromat |east one of first and second
opticaF pi C Bs "respectively disposed to be opposed to the surfaces of the

adjusting disc, and. detecting a reflecteq light tromthe opposed signal
recordi ng paPt a(cﬁu g‘lglgecﬁwénﬁﬂepa Pr&apqﬁn@kﬂ& E&fﬁ!‘ bgsgn 48 {f}@t $lﬁaagevi ce
for an optical pickup according to claim 22, further conprising a control
part feeorgdng pert phihe wepoprd stdeont the firbleand rsetond deserding paoist o e

pi ckups, wherein the adjusting nmechani smpart includes a photodetector

adj ustadpgstingc oaticamdios Rdiusiti RasaromplofCakstaxhd Sécondoptiedrtfckess of the
first or second optical pickup under an inoperative staté of the focusing
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according.to claim,23,. ei t he adjusting nmechani sm part. includes a
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or the second optical pickup, while the focusing control is made operative
and t Pticebpieksg- control is made i noperative by the

23. The adjusting device for an optical pickup according to claim 22, further
comprising a control part for controlling the operations of the first and second
optical pickups, wherein the adjusting mechanism part includes a photodetector
adjusting mechanism for adjusting an optical axis of a photodetector of the first or
second optical pickup under an inoperative state of the focusing control and the
tracking control of an objective lens of the one optical pickup by the control part.
24. The adjusting device for an optical pickup according to claim 23, wherein
the adjusting mechanism part includes a light source adjusting mechanism for
moving the light source of the first or the second optical pickup, while the focusing
control is made operative and the tracking control is made inoperative by the
control part, to adjust an optical path from the light emitting point of the laser
beam to the adjusting disc.

25. The adjusting device for an optical pickup according to claim 24, wherein

the adjusting mechanism part includes an objective lens adjusting mechanism part



control part, to adjust an optical path fromthe light emtting point of
the-laser beamto the adjusting disc. 25. The adjusting device for an
optical pickup according to claim?24, wherein the adjusting nmechani sm part
includes an objective | ens adjusting nmechanismpart 56 for adjusting the
inclination of the optical axis of t§8 objective lens of the first or the
second optical pickup so that a jitter conponent of a signal obtained from

the &B%agﬁ&ﬁl%tmre iklihBoh idfsthe VpticAP aRRCONEhOBbice Ve NEEKUP tREFRSEST
m nimum 26. The adjusting device for an optical "pickup according to claim
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second .optical pickup so that the level of a signal forned in accordance
with thetedefastior obihe fisst armserend aﬁapﬁd@f:kwivﬁcgmeﬁ%lmw- or the second
optical pickup reaches an optinmm val ue. _ _

26. The adjusting device for an optical pickup according to claim 25, wherein

the adjusting mechanism part includes an output control part for adjusting the
output level of the light source of the first or the second optical pickup so that the
level of a signal formed in accordance with the signal obtained from the

photodetector of the first or the second optical pickup reaches an optimum value.



