; e3e572L6 TN Met hod and Apparatus for Adjusting Optical Pickup Techni cal
Fi el™d The present invention relates to an optical disc for adjustnent
ysabl e for adjusting an optical pickup capable of recording and/ or
reproducing plural sorts of the optical discs, an adjustnment apparatus for
an optical pickup, and to a nethod for adjusting an opt| i :
Background Art Anobng various optical Ipi ckups of differeﬂm@%mmaﬂmﬂﬂmfre IS
such a one which is capable of recording and/ or reproduci s of
the optical discs of different PRSGREITIONmats, such as a @¥¥pact Disc

(CD) and a Digital Versatile Disc (DvD). An optical pic H H lof
recor oy r L RO of the optiwgmmﬁmm @Us

provi g%%@@ﬁﬁgﬁquﬁ%ﬂgg@r %gJé%ﬁﬁgéﬁgﬁlﬁﬂgk‘gﬁ i ght beam X ing a
wavel ength of 780 nm and a |ight beamfor DVD, having a walf#"@hgth of 635
to 650 nm a double focal point type objective |ens for condensing the

| i ght beamradiated fromthe |Iight source, a photodetector for detecting

t he r eTechmitalghitldbean refl ected back fromthe signal recording surface of
the CD or the DVD, and an objective lens driving unit for driving the

obj ective |I'BR§ eﬂr@é&t@h$&ﬁtﬁ’&?’i@l’ﬁfesi td hﬁ%ﬂtgﬁmiﬁém‘oﬁadf'ﬁsrtﬁ@ﬂt Nably €6t i ons.
2 The objective lens driving unit is provided with a 1ens hol der for

hol di ngy: ' 3 : S o) ; ' ' t he
'ons. nblieing gh BB e ALy UHBERAY of erTENEg el YBREF L
focussin%ﬁaqg tracking directions, focussan drjvin nit foqggf&uating
the | ePRIGR diggs, may ashmgtmend amasatus der apneptical mekyp,cand tog methed 9, and
a tracking driving unit for actuating the | ens holder holding the objective
| ens i adjubing aaopticgl pickept i on. The focussing driving unit is provided with
a focussing coil and a focussing nmagnet, and actuates the | ens hol der, held
by the resilient supporting nenber, into displacenent along the focussing
direction, which is the direction of the optical axis of the objective

| ens, EQ&;K%’RQB?@?“ on of the current flowi ng through the focussing coil

and the ield generated by the focussing magnet. The tracking

driving unit, is nade up by t.racki .coil and a_.tracki ng nagnet,. and
actuates t hé\INEng VHHPH%PP%{E%H’F]@H’SH&Q qlﬁgr‘?@sspﬁsemergb%ﬂﬁ%{? ﬂge 15 into
di spl acenent al ong the direction perpendicular to the optical axis of the
obj ectéapablen$ recording amd/oaceproducing tveo sorts ofitthe opical dises mfgdifferent
tracking coil and the magnetic field generated by the tracking magnet. Wth
the abshesisidSornbedsaeh ACAIC RhpdotDisé (€D kindct DygitdleViersatileadisea@VDYy t he
focussing driving unit into displacenent for focussing the |ight beam

radi at ' . ' i 0,

opt 1 e IR el 906 tie dF e B B g e o I i ¢
into displ nent for. .focusgsi the |ight heam radiated fr.o | i ght
sour ccORBEA KRS e i p R ree P ra g el Sy PR bl ng
the objective | ens by the tracking drivi %uni t into displacenent in the

t r acki ayaseleagth ofi78¢ ma, andalightheam fordd¥ihdaving a wavelsngth of Gt ¢$h
signals recorded on the CD or on the DVD. The optical pickup is further
nmount esimg Bl doubds foctlipoimdgpt abjéqiveeenodot eshdensing the light beam radiated

from the light source, a photodetector for detecting the return light beam reflected
back from the signal recording surface of the CD or the DVD, and an objective lens
driving unit for driving the objective lens into displacement in the focussing and

tracking directions.



t he yecording and/or reproduci ng apparatus. This base unit includes a base
nmounted to a casing of a recording and/ or reproduci ng apparatus. The base,
i,n turn, includes a slide nenber, on which the optical pickup is nounted, a
feed unit for advancing the slide nenber, on which the optical pickup is
nount ed, along the radius of the optical disc, and a disc rotating
actuating unit for rotationally drivR2ng the optical disc. Meanwhile, the
optical pickup, assenbled in the assenbling step, is adjusted as to the

relative pogid bb}i'é%tib@‘léﬂﬁﬂﬂi\tihg il i8Girbvileldanish arleng helder dotr Iexddingethend as
totilt of the optical axis of the objective lens. This adjustnent is

carri . r i j J : i) i1g the
opt 1 cariBittyelshE s et suB ol i REHLEP o b ing e TR b by SRAMEN
bet ween t he, obj ectijve | ens and the | i&g source an thg.ti l,qié of. the opti cal
axi s GUPPAEINDReMpet forodisplagemeat 4g; the LPURFNEANT Geaskig: (UTeChionsH @
mounting precision of the optical pickup to the base unit, in '
cont r ddcasding driving naih fohectuating the barsrhyoldgr boldingtheadhjestive hensoia thee
nmounting the optical pickup to the base unit. This adjustnent is carried
out T gpck&h Afrebhibn qﬁ@@@a%i@_ﬁlg%in§ﬁﬁﬁ! forcalhating the 1eRé heRlerdiotdinigor CD
adjustnment i3 | oaded on the diSc rotating actuating unit and run in
rotatipn for adjusting the.relati ositions between the objective |ens
and tﬁﬁel();’ lvejlﬁn§3h etr?%(rln%a[rlefv‘ﬁg%gng the optical characteristics. The
optical disc for DVD adjustnent, then is mpunted on.the disg rotatin
act uating urhe fegussing digying ﬂlmbtsd?ﬁodﬁfiqd)wltgio‘i g‘é‘i‘lsﬁﬂlgt ?@?Pgﬁa?t ?QFé‘SEJ‘(S‘%i tions
between the objective lens and the |ight source for optimzing the optical
char aahsgnet] and actisdes theckenk holddrgheld by die tdseliatsjsappomting svesnber, amtoust ed,
using the optical disc for DVD adjustnment. 1t should be noted that the
opt i C&fisilhsEmbRi algi%ﬁcme S REiH diAcetml wHiEH ;ﬂl feedirdbtion shiheadgtical agir ded

a

t hereon,” 1 n accor ce wth the sane physical format as that for the CD,

while the optical ;disc for . adj Hst - ; mirall
Focor dgns ABIesERe 15t BudRnRaE G bh R erk Bouod PusEH IR SfSahg R (5
than @ heneaghyta Bl seBered Pyhe HEoRISING BRI S apaupRa Bt e
optical pickup used for recording and/or reproduction of two optical discs,

t hat iis ntleanp WVDtridking cod cmdsatrackmggengnets aodtdataatepithk dgns belden
adj ust nrent nounted on the disc rotating actuating unit, when adjusting the

opt i CalarBANACHEY t&iliGR duppor@iy askiibay ihfte dfshlaceiidn dlong Sheclirssiany to

get the optic¢al pickup for DVD adjustnment nmounted on the disc rotating

act ua{ﬁsqg?ﬁnﬂhﬁ{grﬁg%gg%é% é}(%ftﬂﬂ% o%?ét%tﬁ\%l lefil Al Ehd SLAGS oﬁﬁ{e &epemduci ng

the D na nent’s; op€rations of exchanging the
optic di sc.for j ust

nt is,ne sitated, with the cgnseguence,that it
is di fowing thrgugh thetrackme; ¢l 364 e s dinetic HHdseeraRa B e 3ACkingup
adj ust mrent operation further. Mreover, these adjustnents are carried out
as t henagngtt source or the optical
With the above-described optical pickup, the objective lens is actuated by the
focussing driving unit into displacement for focussing the light beam radiated from the
light source on the signal recording surface of the optical disc. The objective lens is

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

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



5 systemis held by the |light source adjustnent unit of the adjustnent
apparatus in such a state that the slide nenber for advancing the optical
Ri ckup and the lens holder for holding the objective |ens or the hol der
supporting nmenber are held to high accuracy At this tine, the slide nenber,
hol der supporting nmenber and the |ight source are held separately, and are
moved relative to one another in only a minor quantity for meki ng the
adjustnments, so that, if the optical pickup inits entirety is advanced

acr ossichiingh gy ijBét]WH@ﬁs ibyntheofratkiagodriviag! urdt sutof displatjensntent the
difficulties are encountered in maki ng the above adjustnents. In any of the

above- ally.
Thus. (o4 BFRefBh, (iElieft 66m iSkcled T TER} on (KSRl BRpARRSCHGIT 1Y
to be re@ﬁ@ t frorR Bmecordl ng track of the optical disc for adjustnent,
t he olfjle QTeRfs thes ed gradually towards the outer run of the disc

sinmul taneously with rotation of the optical disc for adjustnent. Thus
during adj UEhesmpmcalq)IrrElumb}sefutthaemmd)«bnaﬂnasez)pmt@dhpmdldlodqt nountedde

towards the outer rimof the optical disc for adjustnent, with the

obj eCtthE‘?ec‘:@I‘a%] Shd)or PE%S ﬁuéﬁgrﬂﬁﬂﬁ%tﬁﬁfrvh]‘éllﬁt% it oelutlos v aseshatigtedo t he
viewing field ng state h"the consequence that the optical axis of

t he ohjective I n t e such as
the caecrashfi pRETecclAR ARl olertt %@P%%PPW%"JJ#Z?S?@ A st oy
Wth this adjustnent t hod, of se tln of th tic xi s, of the

obj cctsile metberamIhIRh o Rl Bk MRARIOR.r (RaRTib ot S AT the
characteristics and to deteriorated jltter of detected rephﬂy si gnal s.

Thus, slideansmbehangehidhthe opticehpickup is mousteghal snghe radasswofdhie bpticall t i ng

t he optlcal axis of the 6 objective lens to neasure changes in the

repr oqyeethriy agrtﬁééréteuﬁgheﬁﬂauh@%ﬁt fdr r@taﬁdﬁ@nymrmag thbptiedl dibe obj ective

lens to an optimum p0| considerable difficulties are encountered in

maki ng suc ment s own
such & met HYEAPIR, B SrsieR kb SBFHAE e fyoefilitieteh, ?5214826#?%%
becone offs i a preset amount relative tq the ti cg} center g%f ed unit
i s actt@dhedelasiveinasiipnseatwecn the RPIRgtINe ¢ 3 ﬁ@r]f rﬁ%%?ja%eﬁ ot the
objective lens by a distance corresponding to the offset towards the inner
ri m ofofithe oppicatais of the oljegive tems. This adjiistreng igarried aatjadier mantings

| ocated within a predeterm ned offset at all tinmes relative to the optical

cent erthe Ghtieal g g‘;é‘lﬁﬂ?ﬂ aftér tRUAHg Plké epticaltpielelp id/the base udit.dnrihishod,

si nce the opt | is of the objective lens and the optical center are

moved tcﬁgg at%]ewt%lam é)os tldn% l%:lt\ffvteéﬁ ﬁ}é ol’fu%cﬂ% filtls anfidthe Y %h? gé?(&eraha%e tilt

adj us reov e tlne unt | ing servo is in

oas ureihe SR AN & "eol'afﬁp{l% S0 Syt Topot BBper kST 1

the time within which the position of the optlcal axi s _of, the %pjectlve
| ens canubtngpressiod ofthesepticadpickuprtp the baseainit an gontradistingjion the
consequence that considerable difficulties are again encountered in making

the adjagstatedtrsyilBrod@\tke adjstment before mowsany theetpiichl gitlkup tadie basep
interval is increased, the position offset of

unit.

This adjustment is carried out for each of the CD and the DVD. Specifically,
the optical disc for CD adjustment is loaded on the disc rotating actuating unit and run

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



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

adj ust nment 7 is 8-16 nodul ated data, the adjustnent apparatus needs to be
provided with a signal processing circuit including the two nodul ating
circuits, thus conplicating the strudture of the reproduction system

Di scl osure of the Invention In view of the above-depicted status of the

art, isbufde foR optihfiging@he dptclchariteristicsnTheoptical ghiso/fiod ® ¥Dretjhsithentd an
apparatus for adjusting an optical pickup whereby it is possible to

si ol i v, AN GxRadid ﬂ}eﬂﬂbﬂf’?@ﬂﬁﬁé an;uaE'Bglﬁ’ﬁ‘Hlﬁﬂs rBh &% YoraEiBREBE 8dRistihgcor di ng
and/ or reproguc ng opti ca I'SCS 0 d‘l ferent sorts. It is anot’her 0bject
of the present inventjon to proyvide an opti,cal,.disc for,adjust.nent.whereby
it is tb@geﬁa%v%p@%tlgnﬁ%twnﬁmowmw Eané aaf‘%%‘égd‘é‘cﬁoblé‘ier@ﬁplpﬁaﬂéP’ﬁthS. The
present invention provides an adjustnent apparatus for an optical tgi ckup

| ncl udiptigabeldiracteristied. Snbsequentlyothertdtof thegbjetivedensis adfusted, sstmg thaal | y
driving an optical disc for adjustnent, the optical disc for adjustnent

bei ng f j I optical pickup, the optical disc for
oﬁﬁtal ﬁfaic.fef Wbllbzigﬁé’i&eﬁﬂ

adj ust Vi ng at st two signal recording |layers, there being

concentricaglly rggorded i .t eet f L g ta
rodul at ed TheieUEHEEE YR cbASRREG K COARBhobReRIL BOI4 Mtk B
different physical formats, with the optical pickup bei configured for

col | eclatmgpigally ’fﬁ‘?@r@é{imreﬂi’d IEAGE@Tansq with ﬂ&rﬁ“’%%ﬂﬁ%?a]&ﬁpﬂa% thf g)(f tive

|l ens, and for detecting the return |ight beamreflected back fromthe

opt i cahe @Bewhile thelppttatatisc for RViihedpdtnent lurs. 8-Thanogulated dggaspinslly

di spl aces the objective lens, by an objective |ens 8 driving unit, in a

di r e%e@r@mﬂeré iPRdof @nc@With She "sﬁ‘n%eg?iy@ﬁal ¥ermh&nss thae fornthe MVIRCt i on

perpendi cular to the optical axis. The adjustnent apparatus for an opti cal

pi ckup, al so incl udes [ uUst.en r.:afi W . i itions
of t hghf‘ﬁ lﬁrwltgaﬂlf’é’éwgﬁgdlf%ﬁﬁeé%? ?1?/% tﬁg“nlgggﬁg&%%@t?‘?ﬁ V{él?ll ﬁéeﬁ%%??%al axi s
of the objective |ens. The adjustnent neans illumnates the light beamto
one offormat EgrghgICPecor di ng | ayers of the optical disc for adjustnent, in a
preset position relative to the optical disc for adjustnent, for adjusting
the rel ati Ve peaking cadjustinenite df ghe optieat pickup tused ofreteqordinge gad/othe
objective lens driving unit displaces the objective |ens along the opti cal
axi s tRBrSRictidn dftwodptieal dies, thass AD amdD WD) it is iBtesdargts gérehevptical

il lum nated on anot her signal recording |ayer of the optical disc for

ad] ust IRt k%e@%%%i%%t&eﬂg{n%ﬁhté#ﬁ% fifl @td ¥ftat n%iaétiuﬁﬂﬁg BRIRAEN b dtinght

sourc I've Tens. present ention-al so provides an

adj ustment nethod for.an optical pickup adiyustpent. apparatus Jnclugding a
i sc ribe v aRatackistits ot nearadiismib oSt e iy APREREMIY Bt "2,
optical disc for adjustnent, the optical disc for adjustnent being adapted
for adiprical pigkap fopD\Rladpistrmept monateshen the dige getating aama@%m&,“am ng at
| east two signal recording layers, there being concentrically recorded in
the regljesting/ ehsi @iidal characteristics for reproducing the DVD. In making these

adjustments, the operations of exchanging the optical disc for adjustment is
necessitated, with the consequence that it is difficult to attempt to improve the
efficiency of the optical pickup adjustment operation further.

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



recarding | ayers data nodul ated in accordance with the same nodul ati on
system but with respective different physical formats, and the optical

pi ckup for collecting a |light beamradiated froma light source with an
objective lens and for detecting the return |ight beamreflected back from
the optical disc for adjustnent by a photodetector. The optical pickup

di spl aces the objective lens, by an ébjective lens driving unit, in a 9
direction along the optical axis thereof and in a direction perpendicul ar

to t hesyaRin $eheldbyshe Fiht ssliroe hdg}h@tmémtlhﬁdof theladfiessmient a@ﬁatdsnm duch | i ght
in a

beam to one of thé signal recor g layers of the optic di sc for

adj ust i S ief f I |

) ustinere bR B EERenRF tbf ARl DR ol BEAAP AT RrbhlBEe for
the objective |l ens,,and displ aci t he objective |en ong t he opti cal

axi s oholdmg Bgjobieqtive leaner @ﬁq%&gwp@emb%meémewilﬁﬁttqﬁ%ghmﬂ Pi ght
beamis illumnated on the other signal recording |ayer of the optical disc
for adjutitiswnte, ihe stiddererhberatiplder supportingamémbepars] thedight beunseare beld | i ght
source and the objective lens. The present invention also provides an

appar aéé;)%rfitehr 31l 4pd hoFe@RedflE fRbn O hRSHRr IMGAIY S lﬂﬁa@rquﬁbeedr Rbkingp
g I ght

havi n source for radiating a |ight beamof a tirst” wavel ength and

a |light beam of second wavel ength.. an j..ect i n r ing and
Fadh ac igha A oo f SV oRREhicRlo B iy SR alle BRler S R 21
formed, concentrically in at |east two |ayers based on signals nodu]ated in
accor daneeang prter gEng gﬁﬁlerﬁmmagdws (VS Mwerﬂu&fﬁf’%‘ﬁ‘eﬁ% EREPWHCHRG e ent
physi cal formats, a photodetector for detecting the reflected |ight from
t he opinakailg thewboleradpditientsent of the illuminated |ight beam and a
driving unit for actuating the objective lens in the focussing direction

and in the ff ﬁxﬁkb%@&ﬁ&fe{-h@mmdao ARAI HRlCk For g&j@@ﬁﬁen@adtaaarea@buﬁment

unit for adjusting the relative positions of the |ight source and the
objective, ens and. the,tilt. | ' . hi eqli.V . The
adj S g “Spgr A¥ng oprich QESQS%’?P‘i‘é‘l‘}%@%{@ﬁﬁéﬁ‘%’g]‘ﬁﬁég‘?“t Ahta'§ e
positions of the |ight source and the ohjective . lens when the l.ight beam of
the fivead apeans the WCstmgﬁWk&gﬁlé@Othc s f@ﬂwstmfef’zlP%HQFCF%gg?fbﬁ ng

| ayers of the optical disc for adjustnment and focussing control s
per f or isatoted graeludily vowgrdstihe .outérerimdp fithierdist: siomiltangbyslypeith setasion efecond
adj ustnment for adjusting the relative positions of the |ight source and the

obj ect t’h\ée@m MEE Fort Ajukisdiic. T9aR) dlirihfediecriedt, Waedlsagtive lensi of the nat ed
on the other of the signal recording |layers of the optical disc for

adj ust gen n i i L Vi Lt
or esergPHoR) B s S St oS RS fle oePfi OF A bpRal (e ! Mgty wIhE
optical, pi.ckup having. at | easf t signal r.ec ibng.layers, in which, on
the r e@w&m%veglﬁaﬁﬁgmgéeemsﬁgm%&eg9 Vf%?‘gqrbﬁq@ Sg'brr‘&étﬁier fotheWe Vg, ded
data nodul ated in accordance with the same nodul ation systembut with

r es pecfieldeswinigf satenwiththe carisequennet that the epliealopuis efith¢iobiectiye 1gns st nent
of an optical pickup, data nodul ated in accordance with the same nodul ation
syst empffSett fddtivS td Hige bpfishl aedige Jentirseueti @s the center of the light source,

referred to below as the optical center. With this adjustment method, offsetting of the
optical axis of the objective lens from the optical center leads to deteriorated optical
characteristics and to deteriorated jitter of detected replay signals. Thus, in case

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



recarded on one of the signal recording |ayers in accordance with the sane
physical format as that of the first optical disc, whereas, on another of
the signal recording layers, the data nodul ated in accordance with the
first nodul ation systemare recorded with the sane second physical fornmat
as that of the second optical disc on which second nodul ated data are
recorded. The first nodul ati on systefn enpl oys post nodul ation pits snaller
i n nunber than those enployed in the second nodul ati on system O her

obj erﬁg‘ecftﬁ%tleﬁﬂso ashsarly ditinpes n die tdproduestsignaleterdjust the ltilt b&tlere nore

apparent fromreadi ng the enbodi nents of the present invention as shown in
t he QW . Lef.: r.QL | k 1 1 ctive
i ow SRERAHERSo1bE RbIFHRRCIERY (2 aniprh it B, O meda bl e e i ng
t he present inv_entniﬁgn. Fi %ﬂl S a cross-sectional view of an optical disc
for adpeewmerad iny l"cgns‘-l“%@ P§@eNtscording area of the first signal
recording layer is partially overlapped with the second recaording area of

t he second Fer gwatcoreingrtbisrdeficigrey, therg isknewn suelva snethod i mdiichs whew howi ng
an optical disc for adjustnent in which the first recording area of the

first éﬁé Sﬁﬁéalra%féttﬂfh}fgg%ﬁgé‘dtﬁée lefis i bk affkat Opresétappeshiweldiviette thecond

recording area o cond signal recording layer. Fig.4 illustrates the

structure pf the optigal .picku I . ' j t.Lh@wchart
For 1 19PtAr o b eriapiBhe iR A uii ke BRABI A S oribio pelBr (e PTG
for Carrying out the, Invention Referring to the,drawn n optical disc 1
for adpeamens ofithgwbjectivederkby adhgianss g@f?%’n mgto e%ﬁ@&ﬁf‘?%&‘fsiﬁe
apparatus for adjusting an optical pickup enploying this adjustnment optical
di sc, ianet remnefithodptioal dis¢ tsgétribe ppticalbiis af thei atlegtienisns yoeajed widhin

adj ust mrent apparatus, are hereinafter explained in detail. Referring to

Fig.l., %@ﬂe@?ﬁﬁﬁﬁc} oﬂ%é@at%lﬁtﬂhe@?élh‘ﬁ% ftHedhtival tedbr. Pk Wged mod@ment 2

adj ustment optic sc used for adjusting an optical pickup capabl e of

reproducin t.h a nd DVD, and is formed by bondi ng together a

li ght -‘??M?IPWQE‘%F&“@%SC substrate 2 and a light-transmtting second

di sc substrate 3, each with a thig¢kness .of 0.6. wWth . a .

light-t ransInithtSimgthé?éh@gwg‘e@ntwag@flﬁé the @Jesﬁh\gﬂeﬁ]@l}? pud the,eptisal cepiel; i sc
substrate 2 is formed a first signal recording layer 5. This first signal

r ecor diragndvedent al tirsey stasl difficulidg deteictepal Maluopdiiag agiustuent. Moewpveiduci ng a

CD. Thus, the first signal recording |layer 5 is provided at a distance of

1. 2 M, iRQMéthedSih@tahe LAAPRACkiAY rsa‘:@@eisiimocgmqbnﬁmmr_t,hehiwysam tither rmat
thereof wll be the same as that for the . On the first signal recording

layer 5. .t I [ | Bk QoS yst em
et a1 Bt VERRRY b R0 R FADRGrafh bl i SRBTRs TR ek Moy
patternp with a track,pitch.of .1.6 umand a pit length of .9 tp.3.3 um It
Shoul deRSeqBeRUl: thetime Withinovhioh the HB%‘?‘SH ‘ﬁlrthf‘hopﬁgaf@ffﬁrogitﬁ% OB@E‘&eof a
routine optical disc, which is formed extending spirally fromthe

lens can be adjusted after track jump becomes very short, with the Consequence that

considerable difficulties are again encountered in making the adjustments Moreover,

if, with the present method, the track jump interval is increased, the position offset of

the optical axis of the objective lens is increased further.

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

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



inner rimtowards the outer rim a recording track T on the first signal
recording layer 5 is forned concentrically to prevent the optical pickup
from being noved radially during adjustnment of the optical pickup.
Meanwhile, a reflection film a protection filmor the like is fornmed on
the first signal recording layer 5 and a label 6 is provided on the
protective film A second signal recdrding |ayer 7 is provided on one
surface of the second disc substrate 3. This second signal recording |ayer
7, used §-16 #bMfhicdd ik ahe Rt iainent shparaius neegs oslbeiprgvaledBithiassignavi ded

at a distance of 0.6 inn fromthe signal readout r3 surface in order that
t he physi - for.mat. t f W e a : t he
secondglécgggéﬁlérég%ﬁ%wn‘gﬁ?% ewé?%wga{ﬁga r%rltl)agu a’? ggu%t% g}g{:sgr"cgg c]é:Qme hg%téhe same
nodul ati on systemas that, for a CD, that is, 8-14 nodul ated data, are

recor d@ﬂlqtﬁreaoéﬁte TSRFQABICHOR YRt r ack pitch of 0.74 umand a pit |ength of
0.4 to 1.87 um Intrinsically, the DVD uses a nodul ation systemdi fferent
fromthat for a CD, specifically, an 8-16 nodul ati on system However, since
the optical disc for adjustnment 1 is an optical disc for adjusting the

opti capy il&ééh‘ ofithe Ifvep@idhcal | y unnecessary to denodul ate data, and hence
t he 8- ilﬁm) uPé)te@ing{ta simlar to those recorded on the CD are recorded on

t he second signal cording |ayer: 7. . | Syl t] i

adj ust nent I?T‘ g?@% Ofﬁée ﬁﬁﬁﬂ?'ﬁp%ﬁe%é@&ﬁvﬁehar& lgﬁr% ﬁedrlﬁg{it e?féo &%F?ts

foll owi ng the nodul ation, thatf is 8-14 nodul ation, to relieve the.l oad
e.g., wwentienntedprayides methasks §nagan FRRATABFY ?@uﬁ% kaI*rOBPB%‘i KW t he
second signal recording layer 7, is forned concentrically to prevent the
opt i cawhpretiujt fsr possitde g simpdidy radi expedituadjngtmetuef temopticak pickam i cal
pi ckup, in contradistinction fromthe recording track of a routine optical
disc, Wik i SR hi dbtivall digey dheifferent sartgn t owar ds t he
out er %ﬂ@ %Pﬁ(r:ée&%gtﬁgﬁﬁ/ adj ugc'tléncgir]lg b

are processed in keeping with the CD

standard ang recorded jn this,for - ) i ordi ng
layers 5, 7,% 1% al?%tﬂ%gblegi é’fftls‘ea%br?é??‘ﬁ ‘ﬁ’&gn@@é I?fﬁ? le(% Ee[g\’;tg) @gggﬁ %CoFglcrmn
Code (CIRC) as the erraqr correction code to the ha for adjustnent. As the
error edustentorhershgitis possiblgte simplilyithe mca%%‘?s 8 ad HiStREREARRATANS
Product Code (RS-PC) used in DVD. It should be noted that, in the optical

di sc for adThstpresent invenitionrpromideisgn2adjustment apparases fasouy optiepl MedaiB f or
adj ustnent data, recorded on the first signal recording |layer S, and a

second;fe@ingi 1'8isd! Ritatthd Qhit i YhbHMiNg Hréon haddodedtaivrally deciagdasi gnal
recording layer 7, are provided so that at |east portions thereof wll

over | ap W tihy. T ' ' | b Adbusdii®ie 1, the
first Bgﬁ%élgﬁlﬁﬂfoglagﬁﬂghg%td %ﬁtgceaé gnﬁgtﬂr}g%(g%dﬂﬁghﬁgg%&ﬁ{tg pr ovr]ded g\M thin
a range which al|ows_ for fo]low.u tracking control of .th j.ective
ene. 7 pHeaRRLIP; theoRECaARE (T DU hauect IRt 0 S ARG ar ca
which is to be read out first may be provided closer to the inne{ﬁ,ri m of
t he oplayess, tHechding cadientricelly récondad in ke sespeetive signal recdng ayssay
have its trailing end overl apped at least with the | eading end of the other

recor djag mbdalatéd ieabciriasde/withhthe tsamer moduldtiop systems bubyvitlerespectiwpped
conpletely wwth each other. That is, with the optical disc for adjustnent

1, in { t | i Inndi gecond
recor i A aRE R SEALoRats, 31t e b R o e o S Ty 10
advanc he optical pi.ckup .by feed novenent,in.swtchin i I

recor dﬁgfat ‘?%{‘}fgr Ea‘ﬁ%?egé} qa ﬁrltéﬁé@k]r,cet M 2 PWH&&%}S’ 8?? iféPgﬁ'{%cgg? 488 rent

of the optical pickup. The first recording area 8 and the.second yecording
ar ea Oretprioviightd beamt ireflegted chacldi freny dhe septical ndise for pgjustment pY p? ovi ded
so as not to overlap with each other, as shown in Fig.3. In this case, the
r ecor dpRetddedsdtoR’ Thi pticalpickap idisplacei theabjéederiénndy ayebjéctive leos
overl apped with the recording track provided on the second signal recording
| ayer 7, so that data nay be read out reliably when reproducing the first
recording area 8 of the first signal recording |ayer 5, as an exanple.



f 15 Thus, with the optical disc for adjustnent 1, in which the recording
tracks fornmed on the first signal recording |ayer 5 and the second signal
recording layer 7 are provided concentrically, it beconmes unnecessary to
cause novenent of the optical pickup along the radius of the optical disc
for adjustnent 1 when at | east one of the signal recording |layers is being
reproduced, thus enabling efficient &djustnent of the optical pickup.
Moreover, with the optical disc for adjustnent |, since data for adjustnent

of th ﬁﬁﬁg Ui AdiredicivAbREIR ¢ptict axided thewbjeetiVe tets asidgnal direstiondi ng
| ayer and 1n"the second signal recording layer 7, a signal processing

ayer 57and | nal “recording layer 7, a signal :
ry bepssBend R SR St GRB 1B A Fch o tupfOF o SpHHFELuPRRY 7.
5 16 rivdbides adurment meens foradh e s B Poetong RSng N Shve g 10

recordi ng and/or reproducing a CD or a DVD in the present invention, is now
expl ai thedbjédtivelenenedtie tiloofthe. eptichhasisaydithe abjestivk dgnsi IThe adimstmentri g. 4,
includes a light source 12 for e.g., a sem conductor |aser, adapted for

gener ati | velbealdebori diglofnHe apticght beam
for aqﬁbgﬁ%ﬁhghgg@%ﬁgggkﬁwgféggg(?§:gggﬁ%ﬁ% a do%bﬂggggéal pointptype

obj ective_.lens 13 faqr. condensing.the,li. 3 i fr i ght
cour cligs focHBuSRaY i Spresr s elplirngp P HHioal 35 THEBAROMEA ot 2
recording layer 7 of the optical disc for adj u%idnant . ald &%&)ho det ect or
14 foradjesangithg relasivecpesitions git theehight spyicer andl Hae 0IeIRYE ANopti Al di sc
for adjustnment 1. The optical pickup also includes a beamsplitter 15 for
rout i nghjlebeivé Sy drivinghinitodisphacesficeshjedtivalsns falamg the opticaltaxas thereehl di sc
for adjustnent 1, to the photodetector 14, and an objective | ens driving
uni t 16 bRl iklifd1dierRhe ehit! The Wght Beaflio illinaiblaied Tonandthet bignal
g and-tra

focuss cking directions. The objective lens 13 includes e.g., a

hol ogram unified to | en ngd i d - f L NG r id ted
Tont Grorame vt Oftrdmtcal et o Rasfinehtin oPIE B ARy SciCnlel AAYE
reproduced, that is when the |ight nE}garﬁiis,to be illumnated on the first
si gnal pesitionsibatveen e lmht wpvrce andctheQbiectivedens.ansnitted i ght on the
second signal recording layer 7 when the DVD is to be reproduced, that is
when the I i The pbesent inventiohelsoiprovidesar ddjmstmést raethoddos agppticalauekun ng

| ayer 7. This objective lens 13 is held by a | ens holder 17, which |ens

hol der , 4:{,f | Achidifsid HRBrotaRiY uhitdr TaBhating theredmound foo a
hol deraéﬁsglg?lﬂ)ﬁgéﬁg%er 0%8.1 y supprorti ng the | ens hol%ler 17, holding the

bj ect j ve .| 3 . by the resilhents - | .
oy et SaipGATedrpipehnish(lie LERIRAREC thothBT e fof i pERENIBHAET 7

be displaced in the f i.ng diyectjon along the optical. axi th
o] ect PARPIRA Aat auntiee wh oBHEA Ew e BPHER o opanpugee B et 1

optical axis of the objective lens 13. The objective lens driving. unit 16
i s madewopighyl recboding fayees, diére bamngavincentrisally reonrded infhesespactivesignans 13
into displacenment along the focussing direction, and a tracking driving

uni t f Péco?aing‘ Bgeisthitp ficlitee in adcorianed widh thesateankdoltitinrystémibut The
respective driving units are each provided with a coil nmounted to the |ens

hol der 14 an . I [ RMRefing & ligh@ch
drivi n&’l ietSS%‘?f‘&’Z(g?@keeﬂ{g%l? Télcg } f/ogn*ggﬁsa%%gﬂs%gﬁgﬁggémﬂ)lrens Eol}l%erlg??, into
di spl acenment in e focgussin i..17 di.rection anddn.the tr i
di r ect be#in @Ql%tﬁé %ma éﬁtfi‘ﬁ ﬁ%&w&f“"m énéﬂ%‘?@h‘fe ]FP%W‘ﬁ JJ(’{ ﬂ?@ﬁ&hgﬁﬁg rgtg'ﬁl and
the magnetic field generated by the magnet. Thus, the |ight beam

light beam reflected back from the optical disc for adjustment by a photodetector. The

optical pickup displaces the objective lens, by an objective lens driving unit, in a



radiated fromthe |light source 12 is scanned by e.g., the objective |lens
driving unit 16 and is focussed on the signal recording | ayers of the CD or
the DVD. The return light beam reflected by the signal recording |ayer, is
detected by the photodetector 14 to provide for reliable readout of the
information signals. The optical pickup 11, arranged as descri bed above, is
further mounted on a base unit 21 addpted to be nounted to a recording
and/ or reproducing apparatus. This base unit 21 includes a base 22 adapted
to be @gsetidn sldngahe opaisalnxiotherbef ambior aidinectiomperpendisnbatitoithg oppisal at us.
There are further provided on this base 22 a slide nenber 23 on which is
assenbgvgg. THE A §tﬁ1%¥1hme‘f intfuded iﬂﬁ?ﬁ%dimgtthg‘ﬂigfq?ﬁezﬁﬂ\f@!%ﬁb@ﬂ'th@@igﬁh] de

: e optical pickup

menber carrying 11, "along the radius of the optical

di sc, and di,sc rotation .driving unjt 25 for rotationall CLVLD e

opt i caIeCél’F‘il@g layers Qfithe opisal«tise Bor agjustpicaf 1nd %ﬁ?‘ﬁ%‘?}s%t“f‘%rgﬁtlivgéﬁgt%%]ckup
11, is nounted in an aperture 28 formed in the hase 22 faqr extending, al ong
the radptisalafisd for adpistment,dfosadjusting he edatinerpesitions phthedigh saupessand oni ng
pin, not shown, engaged in a positioning opening, not shown, provided in

the h%@&?ﬁ@ﬂﬂ@ﬁéﬁ@%ﬂ@ﬂﬁﬂaoﬁﬁg tHiobjdepivedens upng thagptieatbaxis1sf ther ni ng

the optical” pickup I1, is secured with an adhesive in position to high
accuracy. Ih e i t.:24: ] : TRV : : e base
25, angbisef g BN b e AP it GTROAR! BEard s JIRHRA bRIACT

conposed of .plyral _ 18 gears. The feed screw 27 is .nounted fqr rofation
to theo %élg&alfﬂ'éﬁmrém&fﬂfﬁeﬁﬁféh%ﬁat‘? 18¢ %rc"l“yj,Bﬁu%?n%r’rB\fgaﬁﬁgo Jutsﬁgﬁ%pti cal
pickup 11, that is along the radial direction of the optical disc. The feed
screw Bilafine posiéiona bstwesn therleghd sburaeeand theiabjegsive Igner al surface and which
i s engaged by an engagenent projection of the slide nmenber 23 carrying the
optical picHyg g%ésen?ﬁﬁ%ntigﬁ aIsB?n)tgf)ﬁﬁ@s af hppardtus for adjnsiing anopticalpibup he

driving notor the slide er 23, carrying the optical pickup 11, is

me

noved al gn LS. tHhe . i i b6 o ty i\ unit
251 ncliaudn B PRl Bidhust REGRE IRl sguice (f2REANRE 4 R L Sati® o
and a disc, tahle 30,,. nted on the driving shaft, of ,.the driving nptor 29.
The di $¥@velspeth 8 ﬁélggggaa@cpf?%seéoeéﬁ‘(f’e‘fe 2SN %O?JFCI‘HE?%&€°6§P98F%%gf or
centering the optical disc for rotati ng_the optical disc in unison

t her enand radibtingthe light heamrfop anepticekdisetfar adinstment myme gack éormed
reproduction of the DVD, so that the linear velocity wll be e.g., 3.49

N sec gsnddrMcalbgdin dtléd’S@t\W%g%wm&d@n imdlenpaubited in ad¢catrdamceowith thD,
during reproduction of the , so that the linear velocity wll be e.g.,

1.2t Os&lg? rr%eé aidn pép%\félﬂedbﬁp \ifﬁ?e@gr%tgwaﬂffferhht | shyred4ad fbAdhts, | & an

adj ust e chani sm résponsi dj ust nent of ‘the optical pickup

opt | caphpiadeiastartor devermg P rpfcsel denD AR Ml duili R sl flont 07,

S h OVW] ! as . 3 . B . . . . . . »
the illuminated light beam, and a driving unit for actuating the objective lens in the

L€

focussing direction and in the tracking direction in a controlled manner, and an
adjustment unit for adjusting the relative positions of the light source and the objective
lens and the tilt of the optical axis of the objective lens. The adjustment unit performs
a first adjustment for adjusting the relative positions of the light source and the

objective lens when the light beam of the first wavelength is illuminated on one of the



shown in Fig.4. This adjustnent nechani sm 41 includes an objective |ens

adj ustnent unit 42 for holding the hol der supporting nenber 18 of the
optical pickup 11 and for adjusting the position of the objective |lens 13,

a base holding unit 43 for holding the 19 base 22, a slide nenber

hol ding unit 44 for holding the slide nmenber 23, a Iight sour ce adj ust nent
unit 45 for holding and adjusting thtposition of the light source 12, a
phot odet ect or adj ustnent unit 46 for holding and for adjusting the position

of t hesigzmt&%hﬁﬁg%%éﬁ ofilfk aptiedl ditd Gor adjubtent’ ad dedesingigonol ixal
characteristics of t | i ght beamradiated fromthe |ight source 12. The

S TR, T8 RSPRRRI B SE ghe

positioning shafts are enga in positionin S for i e base
52" orfoRaR s &the reaguc B9oNipns 641k B SAECOBIG IR QPerEHe G HarhiR uni
42 includes a pair of holding arns adapted for hol ding the holder
supporlightdeaandthe s8condwadglosgtimsil] umﬁlateﬂ)qne thtei athet estgnad reamdingni t 42
hol ds the hol der supporting nenber 18 by the paired holding arnms. These
pai redy ?E’ﬂsdbfﬂleaé al M Aidi%d; ﬂﬁnfé‘i’n't GAd foeRRehs cobatroe iperfdfneddisthe
translationa enent s of th hol der supporting nenber 18 in a radial
directij X d{rectl on) parallel to the radial direction of the optical
disc f ment 1 and in a tangenti al di rection (Y-direction)

per pend| cuI ar thereto. The paired hol di ng n;fi Pol dj. g{ t he gol der.
supporting Hh EQSCQBIHVSEﬁiO%ﬁHPaHPW%ﬂPPBPaIt 8C FQI FS H&d,0 Fmtoipptc?hg t he
objective lens 13 radially of the optical axis, while perform ng tangenti al
skew Ofﬁlcku*)ﬂiaﬂglg dtdeadtjteot sigeallreosrdigg layess, Uarvdﬂnln,um thii respectove sighat i ve to
the optical axis. The paired holding arns cause novenent of the objective

| ens lx%cahﬂﬂg 1@#&@3 QHEl‘e%E c@fiée%tﬁ@él]}aﬂdc%&éd‘&hth nfodilade@dh apasiianeastith from

t he Ilght o) to the optical "disc for adjustnent 1. Thus, by the

E\?L}Lep h?ﬁl gll?qr)]ﬂ] gaﬁg@L@%{eQ§be¥ﬁvéﬁPfe§ﬁééﬁ% gﬁ?@ﬁ%@% %ﬁr par gﬁ el to the

optical di sc for adj u nt the opti axi s . directipn of ective
|l ens 13 ext Bhdhisenpiic @% %Fn@‘lhé@tn@@’tt a‘bl%‘éﬁl BF%@ @%é??%ﬂaﬁdlnci |t of
the objective lens 13. At this tinme, the hol der supporting nenber 18 is
sl i ghtagcortdaedeedhithetlat samctmodltnlatlshlsytstermrdsetlham)f tgn fash exitical idisa heg ged
into a gap defined between the slide nenber 23 and the hol der supporting

menber eb8rddd6h %B& dfftRe RRJAE FecoranR Tal 48 iRITOEFd2hBe ivitls BtdisAtle ?ﬁylsﬂ'cal S

p05|t|oned hlgh y accurately relative to the slide nenber 23. e base

hol di ng. 1l tas4fial BF!iHE SR sPopALA dic RGElRY Gf BRoMEARESHo Stnall SbelhBtng he

feed sCre orm ng prGvi d on t

Feed e, chpttehfoiéﬂftsﬁ Binehdandedi e el bl SRt EndRe B o), 277

and such as to prevent excursions
with the same second physical format as that of the second optical disc on which

second modulated data are recorded. The first modulation system employs post-

modulation pits smaller in number than those employed in the second modulation

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

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



of t.he adjusted position of the optical pickup 11. The slide nenber hol di ng
unit 44 includes a plural nunber of positioning pins for preventing
novenent of the slide nenber 23 along the feed screw 27. During adjustnent
of the optical pickup 11, these positioning pins are engaged in positioning
openings forned in the slide nmenber 23 to hold the slide nenber 23 in
position along the radius of the optilcal disc for adjustment 1. The |ight
source adjustnent unit 45 includes a |light source holding arm not shown,
for hqthﬂqﬁthe i ght source 12 provided within the optical pickup 11
During adjustnent of the optical pickup 1 1 , the light source holding arm
hol ds the |ight source 21 12 in position to cause novenent of the |ight
source 12 for bringing the center of the light source into coincidence with
an unnovable point opn.t optical axis of the objective |lens 13. Moreover,

t he IF%m%fQéﬂﬂﬂg“ﬁbpgﬂﬁgsﬁﬁwpgéuses rotation of the light source 12 about
the light em ssion point of the |light source 12 as the center of rotation.

I n addi ti orFigtlhe alpegépectivevizay stuwinggnaypticabdisowsed forasjusting spepéedl axi s

of the objective lens 13 for adjusting the optical path length fromthe

| i ght ﬁ@kﬁ;?@m%%dgﬁlgtﬂ‘l‘% pBtdiftdhvelitiom. f or adj ustment 1. The phot odet ector

adj ustment” unit 46 71 ncl'udes a photodetector holding armfor holding the

phot odet ectyor 414 arran A Lhi-pot Lcal 1:pi : InNGhad et ment
of the optilggizl i%ﬁ(@s%%gﬁlwﬂ@‘gwo‘fﬁﬁgp é{clg%rdlﬁgffﬁjﬁ%ﬁg‘r% 0 gg t he

phot odet ector 14 in posjtion and causes the photodetector, 14 to.he,noved so
that tiest seaerdingoarea iod tha Gre segnal fesor mg/&avplpﬁd?%? ¥ OyeHabDg W‘Q’nﬂ‘e
unnovabl e point on the optical axis of the objective lens 13. The

phot odaicend eecdidindi agaafithe secmrl sighaltreoording layerphot odet ect or 14, whil e
causi ng the photodetector 14 to be noved along the optical axis for

adj usting t t4 . a2 RN shdei {dad didertor adjhstnehtisewhithCCD
( Char ge- Couﬂpig'ejéﬂge@i%(kzseg)é&gzbarfag?a 4S8 for gﬁ%@?ﬂ nglt he | iJght beam f or

detectjing.the |ight b radi W=t ﬂaﬁg,e@corra
aberra eg:f{s‘ggtﬁogg% aﬁ?? fzi]ggh g%t%g%liefé8@%@%@2@%@%}{%@?%4%%@ T CCD
canera 48 js positioned on the_qptical ,axis.of the jective lens 13 by a
noveneW!thGhﬁﬁ?CQﬁ r@ﬁb‘%ﬁg area of theusecond Sk%’caéé‘?%g’rn@(s)@hﬂ'to the conm
aberration decision unit 49. This coma aberration decision unit 49 detects
the | east VBigueilhfstiabes the st2@tword the eptiaal piekuRedpisingnt appapgIss, t he

adj ust nrent nechani sm 41 i ncludes a signal detection unit 51 for detecting

replay si gngleSs o4t PRbwERANHP AlRBatidgahe shéthod4opfadjusement o€ ahe pptikab 11, a
di splay unit 52 for denonstrating thé signals detected by this signal

det ectliégi}u#ni t 51, a driving controller 53 for controlling the driving

not or , formng the disc rotation driving unit 25, a driving controller
54 for controlling the driving notor 29 form ng the feed unit 24 for the

optical pickup 11, an output controller 55 for

Best Mode for Carrying out the Invention

Referring to the drawings, an optical disc 1 for adjusting an optical pickup
embodying the present invention, an apparatus for adjusting an optical pickup
employing this adjustment optical disc, and a method for adjusting the optical pickup
employing this adjustment apparatus, are hereinafter explained in detail.

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



controlling the output of the Iight beamof the |ight source 12 and a
controller 56 for controlling the overall operation. The controller 56
controls the driving controllers 53, 54, output controller 55, objective

| ens adj ustnent unit 42, light source adjustnent unit 45 and the

phot odet ect or adj ustnent unit 46, based on the results of decision fromthe
coma aberration decision unit 49 andl2on the input fromthe signal detection
unit 51. The adjustnment mechani sm 41 al so includes a denodul ating unit 57
for depeithrint optichedisiared fodadjesting anyoptival pickupl capeblecof wpradieingl, and
an error correction unit 58 for correcting the denodul ated data for errors.

As th eoo?gia@ 1HaL )] ?ﬁﬂ fﬁgﬂ#egg)?%gﬁgaﬁ%ﬁq%?eﬂie? gi] ﬂ;%gf-tl%ﬂkm&ﬁ%rﬁrsidisé hown in

Figs. | I's used. ecor | ayer 5 and the second
signal recording.layer 7 of the opti . disc for,adj ust ment .1 re are

recor sﬁateai pad ag&} §fwm‘?tl%§$ﬁﬁﬁf‘iﬁ@ ﬁﬁﬁgag‘bée?‘éfi’dwﬂﬁ& @?%lqieggt e error
correction code, in accordance with the 8-14 nodul ation system That is, in
t he fi0.6tmmi evith a tighttrnsmpittiagedhbsisad mkbetsweennd si gnal recording | ayer 7,
23 there are recorded data nodul ated in accordance with the sanme nodul ati on

syst em and @ QneSEethodi SfMhe el dike'stBSirhte? ROfiriedod firbiesigaakereaysdiam
Consequently, the denodulating unit 57 denodul ates 8-14 nodul ated data read

out fromthedir k I e : oS rigcor di ng
ayer e i st data recs AR n0ft Y Fedb i Hidetia e RiicR! it D o
on the CIRC of the_depodu] ated data. The, error gorrecti uni,t 58 out puts
the rd§nreducing aClaxh :éﬂl%};rstﬁ FecomdingJager 3 proy q%gﬁt"}ﬂ'ét?é’é‘?i g an
error rate. That is, in the adjustnment mechanism 41, it is unnecessary to
pr ovi di2 anttefronithatsigigl veadoutt surfdeeriatderithet theehysicel famatghereodayitl f or
DVD or an error correction unit for error correction decoding of RS-PC. The

met hod,d afe 4lnESid Mtht fOF tHRECRPOSr Hes Cfil el resbrting 1aperhinileonddta for

the optical pickup 11 and the optical disc for adjustnment |, the relative
posi tion tyeen the | ight I ; j [ 3 L he

ot 1 canopp e docelSap Wi K s¥ o BN RRAT B} 1R (pPECBIIR 10

|l ens 13 rel ative the optical, axis, is hereinafter explai.ned. Firnst, the
base ufrilé quulgte;tgatanaﬁerr@caﬂfeéépmf pade Wi t_rae(?lﬁgﬁgﬁgg luﬁﬂn 3842 "t hi s
time has its positioning shafts engaged in the positioning, openings

provi dgid lengthhef 68s® 33 pnd It shonldr bbyoterd thatnipeentradistinetiondromy thex ment
base bl ock highly accurately. The slide nenber holding unit 44 has its
posl t'l‘é@bﬂﬁng'tfh%k%’i%%@inbfbp&ibﬁl 88, whithiis Joaned bxgadinrgspickdly fron the sl i de
menber 23 fof thereby holding the slide nmenber 23 at a preset radial

posi ti ﬁ)ﬂgﬁﬁ{ﬁ %v%g% lcrjlg@{)%tgﬁ fle?xé%lorrecglcﬁiﬂg %I(ZEI;PT n sy s%ﬁxﬁpfe%ro?éh‘ﬁg 13p& base

hol di ng Screw t he pairedhol ding arns” agai nst

24 rotatign to, prevent. the optica ickup .1l from being inci

devi at 24 forggd E@l%ﬂﬁtﬂ%ﬁlg’dt%&qvﬁtﬂﬁ é‘padﬁ%lFfé‘éW m l?ﬁg‘gl{f‘ouvga%%%d Wit h
the adjustnment mechani sm 41 by being set on the slide nenber 23 nted on
t he badwin@adjostmentaxftine opticalpickupdvicanwhilecareflactigniim, w&ompagﬂﬁm
supporting nmenber 18 of the optical pickup 11, as set on the slide nenber

23, i sohledileyistfbmpdionaHe fiwstcigital aecardidg layer Spimd & latel Ibais pravidedtarent
unit 42, whereby the objective Tens 13 is three-dinensionally positioned

rel ati i.de nmenber 23. The |ight source 12 is held by the |ight
sourcel&]%cﬁrg|te'];lcgﬁlgfﬁrrlzl ‘orming the light source adjustnment unit 45. The

phot odetectqr 14 is. held by,.th hat.odet egt or _hol di r ornm i ght
recei ving u 'SFC%‘iliﬁl‘&naL@.co 88if’&f)eﬁgtlwmwﬁ%‘@ﬂaﬁ’ﬁlsﬁm“f@c?."me sgegl'oﬁgtdgs he
relative positions of the |ight source 12 and_the_ obj.ective | ens.13. That

i s, i nsubsttage3SThis seh:@ndcsrgn’agmcmrdmlam?,dlsgdﬂthédwébp&thecwq [PEFURS5 for
radiating, fromthe light source 12, a light beamfor a CDwth a ’
wavel epgidprodudifi 21DV, i8 progidedbeanditrnce VDS winhframtheedignalt feadbuB35 t o
650 nm as shown in Fig.5. This causes the |ight source 12 to radiate the
light beamfor a CDwith a wavel ength of 780 nmor the |ight beamfor a DvD
with a wavel ength of 635 to 650 nm Meanwhile, the optical disc for
adjustnent 1 is not |oaded at this time on the disc table 30 formng the
disc rotation driving unit 25. In a step S2, the controller 56 adjusts the
objective lens 13 relative to the light source 12, that is adjusts the
position of the objective lens 13 in neeting with the



desi,gn optical axis. Specifically, the objective | ens adjustnent unit 42,
hol di ng t he 25 hol der supporting nmenber 18, actuates, under control by
t he controller 56, the holding arns hol ding the hol der supporting nmenber
18, such as to cause novenent of the objective lens 13 in a radial
direction or X-direction and in a tangential direction or in the
Y-direction, as well as novenent of the |ight source adjustnent unit 45,
hol ding the |ight source 12, such that the center of the |ight source 12

wi |1 beirfiens iof@atthy the phyeicabforwabitkereof nill bo theeamens thait faxihe DVID.he
objective lens 13. Thus, the adjustnent nmechani sm 41 nmakes adj ustnent for

shifti i L : g At jeBWith¥Be kame 13 for
R e S S T
design optjcal axis. In a.step,S3, th ntroller perfor e .

proc eslﬁpaﬁiaélpnrﬁymeﬂﬁ‘ 2$ a'ti‘t fora @Qrgh%tﬂéfgr';g il%‘FFfUIaf‘i‘?éltd%i?%,ar? ﬁ%cogﬁfii}[ APE | ens
adj ustnment unit 42 actuates the hol ding arns hoIdin? t he hol der supporting
menberpattern witea tackipitch dfY. Thpncamd a pitllengthef sdieh [ &7 wa. dafursically r adi al
skew and the tangential skew of the objective lens 13, in order to adjust

the tiht 97D i sehh8ahia¥ien!soseml diffeebat fry@ that fore OD| kpedifiexily, dno8+ti6ni i ze
the coma aberration. That i§, the CCD canera 48 of the detection unit 47

detects the liqght be ' [ -anld\ti idcol | er
56 acinaPlBacnSYaispEebyaIPERRRS i obtita UARr wifstiile I anfitic tieco. O
based on the input fromthe cona. gberration decision.unit, 49 r

mi ni mi tor mgresimecbeaoppeal pagkuim 1t 1GAHY HBIPECSBEY ?%fiFEWdHﬁaéF é\fag% Wt a9
has detected the m ni num val ue of the cona aberration, the controller 56
act uatledelthe 85 Embidubatéddataaiilat toghosanecorded dnghe & areiesprded orethsosi ti on
of the objective lens 13, the conma aberration of which has been m nim zed.

26 1n {dbad rrec&faﬁngna;ie@aal.,maﬁhy,pthquﬂtscaa@ﬁmf@pbcgastmm It heesptiss ti on
of the objectrve lens 13 I's coincident with the design optical axis, while

e oA AR B, o
B T e e e

respect to the objective lens 13, light source 12 and the photodetector 14.
In a sTepoBdediondhe pedoral sighal cedandingliayet Fuis formedconcensacally tHeyeBL t abl e
30, formng the disc rotation driving unit 25 provided on the base unit 21

set  oniehptial gﬁ:‘kﬁﬁ ForRdehtheokd radigilydirhg gdipsanent dfthe optiaal piekep, t he
driving notor 29, under control by the controller 56, so that the |linear

vel oci frddiG ko ' irfpdi in8loptilsl dis&BvIathiPfdman Wil |
be e. gl.gl?/cogl;t?éﬁ% ch%)hgt?)%lﬁ}aéfﬁgﬁ}rﬁq%ﬁé%%g% gnggrld. ‘Ilhe’ optical disc for
adjustnent .1, | oaded.on the disc table,3 includes the first signal

r ecor dPHgnAg.spreally fromhg dnpes Tim o %rﬂ%a&ee 1(I{}l"'afﬁlnéri"gnal recording | ayer 7
for DVD adjustnent, and concentric recordlng tracks fq%ﬂgﬂ)on gach of the
si gnal recoBuiceglatafer adjastaent are proesgsseshin keening with the GD standard i cal
disc for adjustnment 1, shown in Fig.2, the first recording area 8, provided

on t herdootddd Hi thieforireswild figst had escond signhaltrbeordanplayerset, ot i isgoasibie 9,
provi ded on the second signal recording [ayer 7, are overl apped at | east

partial] X@@gﬁ_dgth%fggosgitxpgﬂea%qiﬁsgﬁsoioﬁh&h@oqet(mde)ddﬁ%ef@fo@@w&mm 1,

shown 1'n recording area 8, providéd on the first signa

recordi ng | ayer ,5 nd t.he second yecording area 9 [ OVI : econd
si gnal c‘l"gecg? g‘?‘h&afaa&gr a‘iﬂ}ls%??eéﬁngﬁ tb@@ﬁoafp 4§10 Cdedaetlfg ﬁphst ‘ﬂgér;j .p%gfﬁpﬁg&f irst
signal recordin 27 layer 5, 8-14 nndul%ged at?% imlar to those

r ecor dejopand th@dg&d SaloanorePeadnst CagdedReuBC)ased i B¥Pond si gnal recor di ng

| ayer 7, there are recorded data for adjustnment, which are data for

adj ust nent  {ioghoRiPbb wotadileh, iarthedptkahdidol for adjusanent Tshowyin bigdj ast ment
of the optical pickup 11 in reproducing the DVD, when the optical disc for
adjustnment 1, shown in Figs.l to 3, is |loaded on the disc table 30, the
optical pickup | | is advanced by feed novenent to the position of the
second recording area 9 of the second signal recording |ayer 7 for DVD.
That is, the controller 56 actuates the driving notor 29 by the driving
controller 54 to cause novenent of the optical pickup 11 to a readout
enabl e position of the second recording area 9. The driving controller 53
actuates the driving notor 29 so that the linear velocity of the optical
disc for adjustnent 1 during rotation will be 3.49 msec as provided in for



exanpl e the DVD standard. In a step S5, the controller 56 controls the
output controller SS for radiating the light beamw th a wavel ength of 50
nmfromthe |ight source 12. This causes the |ight beamfor DVD with a
wavel ength of 635 to 650 nmto be radiated fromthe |ight source |12. The
phot odet ector 14 detects the return |ight beamrefl ected back fromthe
optical disc for adjustment 1. In a Btep S6, the adjustnent nmechani sm 41
perforns rough adjustment for setting the position of the photodetector 14
i nto dirisnedodediag ared B fohadjdeshon daasiretordedron the fopt $igaal regdeding hayer
controller 56 at this tinme controls the objective lens driving 28 unit 16

such f . | I h tHeasdclond gemdlr ol .
The |?Sﬁ@gféggﬁ@?ﬁgcﬁﬁﬁﬁghﬁ%ﬁz?&ﬁﬁghﬁ%?%ﬁﬁ%ﬁgﬁgegﬁﬁﬁggé?ector 14 gﬁ?this

state, causes, novenent of.ihe hol di rns,. hol,di ng-t 0 ectar 14,
under r@%‘ﬁ‘i‘ﬁ% laygr 5 h&reRyRv r‘111 Sé’rtggg?ﬂg?l&&%g?n? g‘eﬁ%@%ﬁﬁﬁ?\?%%ﬁ%&% eﬁag ment

for bringing the position of the photodetector 14 into approximate

coi nciathec d hat id) in ke dpticaindiso ot adjnsmenthk the firstaiecasding area § andehes?, t he
adj ust mrent mechani sm 41 perforns rough adjustnent for optim zing the

opt i caechAl Reddtftidaleh O hidIBrdvided within @erahge viltielt allowsifer ifoljow-epibyt i ng
position, up to the optical disc for adjustnent 1. At this tune, the

contr . : ' i [ Camius@hen and
o, AtasKing Bohtfol St BRI RHETERS SR RaRpIaTH hEBpLERSE SRS ho?
For thjs focussing, the .asti tic method, for, exa , al L

cont r ol-ItRe repprdEig arep & 1?\@‘%‘3} ’Eqa@é)qtgf@t E‘&VLP&RFBW&%]?E%%?%S|‘§F‘%g t he
objective lens 13, the light source adjustnment unit 45, ho dinq]the | i ght
sour caihdf thedptibal disgfir adgestinginhd than thenatheerecasdingaren iyl may have its

phot odet ector 14, to performrough adjustnment for optimzing the opti cal

path 'tﬁzﬁﬁ’h@ P BVEMSHP IR 16081 With thedRading!Bnd oft the other catording droa.
adjustnment "1. In a step S8, the adjustnent nechani sm 41 perforns rough

it cRGCativEl ERY o Batbds iRy B o SR QHEpRAIT el Sy OTer
56 | bj iye.l i Vi ' 6 h [
cont r ofiia, B ‘el issrior GrtaMEnnY iR SRR nePfbfs B the TS 12

| ight beamto scan the concentric recording track as aﬂg Iigﬁ% eam. 29 is
f ocus segdoodingraees 8amddthsisgaand recudmgnayep A ase overlopradiyitly edehy othera gk ng
control is by for exanple the push-pull nethod or by the DPD (differential
phase [sjopeds @ﬁ)ec&ﬁd@ﬂ% adhenghthieasstioat pookupdpy ftadembvemient 46 switchtfighg t he

phot odetector 14 in this state, causes novenent of the holding arns for the
phot o : £B& RS NOWIRS fo? @ffb¥nYaYjuetmBsf 6O M ng
fine g@%&%?%%H%ﬂggﬂgﬁﬁggﬁggbﬁgép%%%ﬁtibn of théﬂ%hotodetectdk 14 into
Coi nci enc%.mith t he design position on the optical axis. In a step S9, the
adj ust 8LREKPm 41 perforns fine adjustment of the optical path |ength
fromthe light source 12, that is the |ight beam radiating pgint to the
optical di s”gh¢ dirstagcosdingrarea 8 and the segand cosgng sired w%w@eab%ﬁfq ve
lens driving unit 16 so that both the focussing control and the tracking
cont r abptiddlIdisefdruadjastnemti Iy maylelsot be peovidedtsoead nghto oeerlan witlceach he
concentric recording track as the |ight beamis focussed on the second
si gnal '  Inlfhgs EAR! fif febrdifig BRkpRb6idell @nothieeiiist vignakns
oEE ORI, Bhe 13 e

adj ust g the objective I ens 13, the |ight source

adj ust nent ,.uni.t 45, . hol di ng, t he .l i.ght, sour ce : j I i ying
s+ HERALnBdavsicl i ey avidiapma e oHr K Bhtoffintrteadibholyed bilhe SECGHY T
for optimzing the optical path length fromthe |ight emttin oint up to
t he optigaal re@pgbngdayead],@Qttﬁﬂhdatﬂ.mamgeaa? gpﬁgqhalb?%mﬁirgm@‘ﬁ%ﬁw
perfornms adjustment of the optical pickup 11 in reproducing a CD. 1f the

di sc | findedcordingharediSof thrbfisst 3{gniabredoedmygtlayert 5.dissan éxampldi ust nent 1 shown
in Fig.2, that is the optical disc in which the first recording area 8 on
the first signal recording layer 5 and the second recording area 9 of the
second 30 signal recording layer 7 are overlapped at least partially with
each other, the controller 56 in a step S 10 switches the |ight beamto be
radi ated. That is, the output controller 55 controls the |ight source | 2
for radiating the light beamfor a CD with a wavel ength of 780 nm The

phot odet ector 14 receives the return |light beamreflected back fromthe
first signal recording layer 5 of the optical disc for adjustnent 1. If the
di sc | oaded on the disc table 30 is the optical disc for adjustnent 1, the
optical pickup 11, nounted on the slide nmenber 23, is not advanced by feed
novenent. |If the disc | oaded on the disc table 30 is the optical disc for
adjustnment 1 shown in Fig.3, that is the optical disc in which the first

B S ~ o o, o o -




11 nounted thereon, is advanced by feed novenent, along the radius of the
optical disc for adjustnent 1, up to a position capable of reading the
first recording area 8. The controller 56 then in the step S 10 switches
the light beamto be radiated. That is, the output controller 55 controls
the light source 12 for radiating the light beamfor a CDwth a wavel ength
of 780 nm The photodetector 14 recelves the return |ight beamreflected
back fromthe first signal recording layer 5 of the optical disc for

adj ust ment ThusTheitldthy iopgicabdiscofdrerdjdinrat Uatirsvhich thieirecoglinpttoack’9,
under control by the controller 56, so that the linear velocity of the

OPL1 il epliE (RS TP Lottt el i Robpd AR ctRIBEO T o
e I RSITET (lorSE] SERLLS Bl ool bhe PR gghac o 19

controller 56 at this tinme controls the objective lens driving unit 16 such

as to pickup afdnghtheradivs dfdhaspticg! disafenadjastmentel whesiatdeass siterof thethe

i ght receiving unit hol der 46, holding the photodetector 14 in this state,

causes;; M GRBA; {aﬁf@ﬁ i3 Cﬂe%gﬁbp?bﬁﬁaedb el drabling effiolead adpstnentldf thender
ontro :

control™by the c er 5 in order to performrough adjustnent for

bri ngi ng. t he .posi ty f t { LAt Q. colngi e AN\t he
desi groipisel aER: e Sies, AP M0 RTRE uike fib byt S, SRRECHMt: for
mechani sm 41 perforns rough adjustnent for optijbzing.the opiical .path

| engt rﬁ(h\ﬂﬁmqfﬁ@flth@ﬁ@m§dﬂ?’8'é]a§19¥‘ SYpig pILe W@P‘iq‘g‘]ﬁ‘[tﬁ@%}rﬁﬁl@g&?ﬁqg&% up to
the optical disc for adjustnment 1. At this tine, the controller 56 turns

t he fdavess mpddnrthe abcamtisignel tecacdingdayemt rakignal pratessing aieswieef farel vy,

for focussing the objective lens driving unit 16 on the second signal

recor déﬁ%#@é%eﬂodlﬁé?ﬁoﬁ Biréuit ©F HsSadjfstnidift apphtadidinag b¥aiseddn coarmenanpl e,
i s used. e controller 56 controls™the objective |l ens adjustnment unit 42,

hol di the,.obj ect | 3 . | J . S -.ad] ' hol di ng
he | 1 AdBBPsBRcENe g B FrekfpdiF sy iis BREL. I B SRR MOt ad L
phot odet ectqr, 14, to performro gr(gad' t t for optim zing the optical
pat h |18RBIRAfR &8¢ $RINP ‘g,lﬁtmsrf%%r ‘M“iﬁtgggaf% the optical disc for
adjustnent 1. In a step S 1 3, the adjustnent nechani sm 41 causes rotation
of the |ighThestmctard af theedptida} pidkaip, bgahle fouresordimigandjonrepsodacingea | i ght
source adjustnent unit 45, as the disc rotation driving unit 25 of the base

uni t 2&pD & 2EVBLAGhE present Rivepniah! i rbw ekplrindibwithddfaphteed Fifi.éc for
adjustnent 1. This adjusts the Ilght bean so that, as the (err) one order

light of t i I S110, . (P | f er;p order
I:ght, for&ﬁlﬁiﬁlcgﬂlrcgg%gdéﬁg:%!I’s%ﬁ):vﬁg%lﬁ?%&’pﬁgsﬁé i%?giﬁ%ﬁéc%&ggtzvédgﬁe?ﬁeao(err)

one order. light wll be 180..The opt.i cal,. pi ¢ku 1 i synew_ abl apply
©F acki S6GigRRGHCtop |asenddpRiedLIon GERTLNR Bdichs BERR (51 2 R S HoRRicTen iR,
phot odet ector 14 of the t one order light of the three beans by, the fi gnal
det ect78hnumand slightrbeam for a DD @iftai wavelgngth g 638 toH 590, 2 éo'd%\ﬂ fl;’cti acki ng
servo, so that the zero order light of the light beamw Il scan the
concenpding tyReobjattige lermaclkd dbr thredenpingcthe 1t behars, addiasddfrom the bgbed on
t he out put signal of the photodetector 14 which has received the (err) one
order JJ 19| I i {

dduBE 121 B the gigstﬁé,aéfr@@oxﬁﬁirgigywan@ﬁfémbﬁms@mm?éd‘o@af@ layae

adj ust men t's ositio t he photodetector 14 into

coi ncidence wi th . the desi.gn posjition, on,th e X1 S,.: . Th 0 | er 56
contro QigﬁﬁﬁaoBtb‘faééﬁqc\/@r @Qﬂgst&ﬁpwn%})%p{lo@@eg%tt?rh E% f%o E%G{VMF%ec%tstéﬁlng
control and the tracking control will be turned on in qorder to permt the
li ght ligatrbeam sefivrtotbado fiun the optieddahe for adiustmeny k. riche opfraal packHn s
focussed on the first signal recording layer 5. In this state, the

phot odglk@ ¢hclades a beam splitter 15 for routing the return light beam, reflected back from




adj ystnment unit 46, holding the photodetector 14, causes novenent of the
holding arns for the photodetector 14, under control by the photodetector
14, to execute fine adjustnent of bringing the position of the

phot odetector 14 into coincidence with the design position on the optical
axis. In a step S 15, the adjustnent mechani sm 41 perfornms fine adjustnent
of optimzing the optical path | engtl® fromthe |ight source 12, that is the
| ight beam 33 radiating point, up to the optical disc for adjustnent 1.

The cqhé bptitAidissior adjusahent hao e sintodetebond 4dandamgbjentive Isstrivihgt bot h
the focussing control and the tracking control will be turned on. The

contrq] l.en 56 . cont:rol s t I jveal: | tinUFH hag the
obj ect?iln\lltglpeﬁ%r %\?lhgheel ?‘gﬁ? ms,%géltse?%dljﬁgb:td%gﬂ%ﬁ?? %SFHeLgﬁ%srs]g ﬁie]al i ght
source 12, aad the light receiving unit hol der 46, hol ding the

phot od HArgeIonSy perform fine adjustment for optim zing the optical
path length fromthe light emtting point up to the optical disc for

adj ust ment The dbjectads less t8nncludesiagi, srholagranennifiedseadens, andusadaptedst nent .
Since the CD has an allowance for tilt larger than that of the DVD, this
skew gy ?&&Mg the trdmifted ghson thesfidst §1§ﬁah|’&0irdihg 1aler SwaheetlfeoCDOND. | t

should be noted that, if the disc nounted on the disc table 30 is the

optical .disc feor adjust. t Lo Fi . ‘o rcal i ghh.gCc 1N
whi on 10 EPreficaBkiR g epah® R4 obfin i to de MilBtinpeaTh B BESsIENRC 12
the second recording area 9 of the second, signal .recording | ayer Y. are
over | dpperdling layéaéiwﬁegwamsw g frapgapited ﬁ%ﬁt OQ%S@%‘N‘[ %‘%P@f%ggrglﬁga step
S 16 switches the |ight beamto be radiated. That is, the output controller
55 corayel ¥ when gV Boisr treba Zeprrducad; thatrig when itheyghbdgant i ta bovD wi t h
a wavel ength of 635 to 650 nm |If the disc nounted on the disc table 30 is
the OHIIHﬁﬁﬁat‘ép,%ﬁl fherseddhd sigltecbréingiayém? FTBisbbjédtite fets d iftald dy di sc
in which the tirst recording area 8 0O he first signal recording |ayer 5

n
and t he sec¢o recondin r - 1 j [ 7 are
ot ovelP8 Rk ATE MR ReiB R ek Pl is BpRRaA a3 oSt LETRLENEICANEE,

pi ckup 11 nounted {hereon, is.advanced j di rection al qn he,radius of

t he optqtcdiown, 39 @EBOIE({?rtqqugf@g meq egvdtgc%é's Sqﬁﬁprﬁlpéﬁﬁeagﬂﬁ&‘toﬁd%e%’

radi ated. That is, the output controller S S controls the |ight source 12
for rduldingthetobgedtivghenddanby the restnsisuppertngioembgtthedetrsbolder 17f t he
di sc | oaded on the disc table 30 is the optical disc for adjustnent 1 shown

in Fi Qn§¥ behppbtell Y GRtlidlabr Sigioriifg Whéifibert b8 af ithslensdmddel 1 cande 8 on
the first signal recording layer S and the second recording area 9 of the

dy.si .  ng _ | . )
secon d&é@%@?‘h %&%@P%n# X%Eu%n alonghRb o&ig@él ARPEAI JHle&RFdNeRt N8randt he

slide e optrcal ~pi ck 1 nmounted thereon, is advanced
by eei(rjl the trac Pr}g glllrggt?ol;[ {)]eerpre% {clljlfarot];) tf]g %pg%f gxe}ls o(fl't}%: objective lens 13.

The objective lens driving unit 16 is made up by a focussing driving unit, for
driving the objective lens 13 into displacement along the focussing direction, and a
tracking driving unit for driving the objective lens 13 along the tracking direction. The
respective driving units are each provided with a coil mounted to the lens holder 17
and a magnet mounted to the holder supporting member 18. Each driving unit drives

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



for adjustnent 1 up to a position capable of reading the first recording
area 8. The controller S6 then in a step S19 switches the |ight beamto be
radi ated. That is, the output controller SS controls the |ight source 12
for radiating the light beamfor a CD with a wavel ength of 780 nm The
driving controller 53 actuates the driving notor 29, under control by the
controller 56, so that the linear vellocity of the optical disc for
adjustnent 1 will be 1.2 to 1.4 nsec as provided in for exanple the CD

st andafifbction dnd i€ thS2Packihg dittictiohbyt theemeraction 4df thenturrest dowiogl
characteristics in reproducing the DVD. For exanple, the adjustnent

hanj I : '
T AU UL IS AL, B AT e e
hot od t 14 hi.ch h t ect ed t i ght : : back
P e A o U5 AL AT,

adj ust ment nmechani sm 41 al so confirnms the adjustnent of the output |evel of
t he | iapidtis focussed oA .the sigdel fEher(hugllﬁ,yteﬁ@ﬂfth%éﬁaﬁitbm\ip- ecetwaklightni shed
optical adjustnent of the optical pickup 11, inspects e.g., an error rate
of t heyedpt, ireAkciRidtiHhelsigndlliecomting iyep) iskdépectdd biyahe phioeddetbetooititoal

adj ust nent” has conge to a close, is secured to the slide nenber 23 with an
adhesi ve. . Si pce . j . g pi ckup 11 enpl oys the optical
di sc fPJPVH’c?ﬁﬁ’&rﬁhﬂ?%ﬁgé‘gréw f’e(E'i(Pﬁvgo §{1§§%¥ ?dg signal recording |ayer 5 of
t he physical, format, fo and with the second signal. recordi ng%ir r 7 of
t he physi calhe gphgal 1?16{“11%):3@); afrﬁ@g%g?%g?%ﬁ%e%&q’qvﬁe I%E’ i Hup @% ction
and that of the DVD during reproduction can be achieved snoothly w f hout
exchartgiseqntt] ageptedito bié mounted tadj tesording and/cr seproducHEANRAratYSHEBIS he
concentric recording tracks are provided on both the first signal recording

| ayer pas@ifhit PP ik@6aéda Bhes122 aﬂﬁﬁl@ﬂdb @ dsasibled tofa éiﬁn%pftlm@feadjrdmgf or
adjustnment 1, there is no risk of the optical axis of the objective lens 13

bei ng noyed fr he | [ [ opt hcddedi SC
for aﬂ@?%mr%?yg\ﬂ%t wgéts‘% ;f}h te?%,\%;eéj%%]t&@ﬁ ?wa\?&%%jo?sﬁrsekta Ee(:an %e carried
out as the optical axis of the . objective.lens. 13 s .col.ncjdent, at all tines
with tIRer 5ér01bwhtqy§lels Iaﬁiﬁwﬁl?ééﬁé OEﬁlﬁ\tﬂé”?'f’r&) hétaa‘be(?fl %{;ﬂg ‘?Feadr}‘&l}ﬁﬁ‘ i on
system are recorded on the first signal recording |ayer 5 and the second

si gnal theestidledinambleaP8; carrping the apsicak pickepsk! , rdeng dhe sadian of the optical
sufficient to provide the sole nodulation unit 57 and the sole error

cor r ecdis@Nandh diRSotatidhériditigugiin2 forrsthaonalty didvingiths oppicat discdi sc f or
adj ust nment is used for adjusting the optical pickup 11 37 usable for

1
r epr oduci ng . I - ; L6 TodiY mbuatedised in
DVD, but is b’ggllgﬁ%%d{% %P@@éﬁn?%nﬂg%tﬁ?%p&%ﬂclﬁctﬁ% nunber of bits

after nodul ation {s.smal]er,than in, DVD. t ' :

Todul o AhARSES et By e E)@S‘f pd ToneRendihg %@%&E? sHaES gtk Bprisal 1o

| oad i nposed on denodul ati on processing, |f the opti cgl di sc | oaded is the
opt i cadlisdi sThé slidednestbes X3 incdedssna iRPSHIQNINE RIRaNOf ShOWR, SHEAESY Bikc in
which the first recording area 8 on the first signal recording |layer 5 and
t he sep@sifloniposphinigg,aicahdwaf ptdvédediotie eldermsuppertnginmembery £8. Thas e
over| apped at 1east partially with each other, it is unnecessary to advance

t he Opﬁélgigk ggb?gﬁpjéﬁé%é@?g]’ fmﬁﬁﬂg,zthe tidat pidkups 10Ny seagedswith 4

switch ght beam en switching between the adjustnment in

reproduci ng the DVD and téhe) adj ustment in reproducing the CD, thus enabling
smoot ha‘il?/ﬁsg%1r‘rﬁ95‘€f’ntt‘i’ﬁgl RPN sc 1 oaded is the optical disc for
adjustment 1 shown in Fig.3, that is an optical disc in which the first
recordi ng alTba feedmniti24 maledessa graing BRI HgmeyYted 19 @Eﬂ’%sﬁeztgé'@érfﬂ
recording area 9 of the second signal recording |ayer 7 are not overl apped

with epsld sirbr27 dahAectad tbahe eaivinginatet Rébliy avgmaningeqoropasichgf pharal i r st
recording area 8 of the first signal recording |ayer 5.




The ,adjustnent in reproducing the DVD in the aforenentioned steps SS to S9
or the adjustnent in reproducing the CDin the steps S10to S 1 Sis not
limted to that shown for exanple in Fig.5 but the adjustnent in
reproducing the CD may be carried out after the adjustnent in reproducing
the DVD. The step of confirm ng the optical 38 characteristics in
reproducing the DVD in the step S 188may be interchanged with the step of
confirmng the optical characteristics in reproducing the CDin the step

S20. IdeatTHeEbEE Hrewi FHiEPndiinted fdrabraibriny the based? fovepterding hlorgthponent s
except the objective lens 13 are unified together. Consequently, the

adj ust . 10 r : it i direc@{dresfthise

adj ustﬁeﬁilohfoﬁ%\peg%&nﬁ og‘glfcé}?]gtgélagﬁﬁkﬁfp {“hlé%tz%)g@gﬁ Iaédé?&r;gi/ be omtted.
That is,.if the tical pick 11.is forned a,aser .coupler..ht 1S only
suffi (SlpéW@{ d@cea%B9 fgﬁ@ SR tﬁ%w%f%s% ETRW gl}lr eaf} 05‘61]'33(;18’1 8%%6391’%&3& t hough
t he foregoing expl anati on has been made by taking an jnstance of adjustnent
of t heusficeamd whihuis enmpged byan engagethest pgojsstipn ofdheplidamemberydd, t he
present invention is not limted to this configuration. That is, depending

on t hecta§1§)"1ﬁ% Phe bpnﬁcﬂqsibmﬁ 19i Thubods e fledtseeew 27 Batunpinchosptios bysthe, t he
atl on r

nodul ystem for recording data is determ ned, while the signal

recordj ng | ayer he,. i j i | . i ! y the
hysi drivipeigier 2hhes il fihe S5 ErlrgnddHedpRRDbickup 11 R ED ARt
Since the optical disc for adjustnment according to the present invention
has atthﬁzladluﬁwcftbﬁ?glﬁapalrfb%rdi ng |l ayers, and data nodul ated in accordance
w th the sane nodul ati on systemare recorded in the respective signal
recordi ng |Blyediscwbtation drivingnmitify sichadesfodriving, motes 2Shmeuntegiarkihe
capabl e of recording and/or reproducing two or nore sorts of optical discs
may. beqa%ga dak & the baye 9955h8% dik hsIet30,haonredsai the dfivinge Slealyiofgthene
optica isc for adjustnent, thus expediting the optical pickup 39

adj ust rent procesy. ek NE j | lIgyee been
Fecor duihgTHEF 28, Tk bRt 1T ook AR TRIER S ORISR S
processing circuit suffices. In addition, since the recording tracks

provi ded centering theseptiqal discsfogratatimecheqenfical drse v 'é’i“éo{?&ﬂsreﬁgﬂlil?'c%eher eis
no fear of the optical axis of the objective |ens bei ngf noved fromthe

i nner drivinganatot 29tdamsestctation of widVID), dpsiagaepradustioniatithe RRVEbsedbalence
that adjustnent may be carried out as the optical axis of the objective

| ens i $eqRidas iveRstliy2vilRbd o g N849ri/ked Bepe@rided iwthé DYV Digmddrdawhiln t he
ot her hand, accordi'ng to thé present invention, since the optical pickup

capabl ol Lele i PR AR veloees) will
recorocgad&gnr%‘% gérﬁér:l%agpg% Qgggflﬂé?%&gﬁaé%?icig% (g]i)’sc for adjust r\r/ent t%,avi ng at
| east two sigpal recording | ayers, in ch o ich data nodulated in
accor d%e&-mlq?ﬁwhf@%%%%m’@f%@@eﬁm@ﬂ?ﬁhbeen recor ded
concentrically with different physical formats, the qptical picku

. ! pi
adj ust ment Wpenateddhst, éman adjusinentaeshanism 41, gesrensgHeipr ﬁémstlé\ﬁgh%gi ng
t he

the optical pickup 11, assembled to the base unit 21, the base unit 21, comprised of the
optical pickup 11, is held in position on an adjustment base block, not shown, as
shown in Fig.4. This adjustment mechanism 41 includes an objective lens adjustment
unit 42 for holding the holder supporting member 18 of the optical pickup 11 and for

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



optical disc for adjustnment as conventionally, thus expediting the optical
pi ckup adj ustnent process. Furthernore, according to the present invention,
since the optical pickup capable of recording and/or reproducing two or
nore optical discs is recorded and/ or reproduced using an optical disc for
adj ustnrent having at |east two signal recording |layers, in each of which
data nodul ated in accordance with thé?sane nodul ati on system have been
recorded concentrically with different physical formats, the optical pickup
adj ust baset 22 e shdé anambanhbldimaanitett fot holdingdhe sdidermemibien AR, a hght
necessity 40 of exchanging the optical disc for adjustnent, as

conven#gb%egga%ﬁnﬁgﬁﬁgﬁﬁﬁf&%wmgpgg afl rétg%'tggpem&ﬁﬁim&ﬁgﬁfno@b@w?S-

41 CLA a appar I cal pickup~conprising: a
disc rotating unit f.or nounti.ng the n and,f.or rotationally. drivj an
opti cad pgpg(gigepqﬁto% JH§§‘%H’t‘}mEg§ éo%b&%&% apg Sor ?‘Eﬂr"‘sﬁﬂ?:ﬁ@? RQ%‘P%%?%Q adapt ed
for adjusting an optical pickup, said optical disc for adjustnent having at
| east phwotosietpesr Hscmdds detectipnuwjt 4 héoredasecting optiedrharacterigigeebtifed i n
the respective signal recording |ayers data nodul ated in accordance with

the sapghimehsh ddifedsysimeeMsht Wolieeri@spect i ve different physical formats;
sai d optical pickup being configured for collecting a |light beam radiated

froma li ghﬁ-g? gg@sggeﬁ\fé@%e%ommﬂé}%g{\é BQ?e %ﬁi.'?(ilf AlclGELphiel 4 ﬁbglet urn

| i ght beam from’sai rcal disc for adjustnent by

phot odet ect or,, sai d. optical pigckup displagi sai.d.qbj ective l.en an
obj ect? epstmngmmﬁme&?hqf?s fCrW&"ﬁl‘i“P@ S@Wq%%ﬁg' tﬁ@%ﬁf’?’é’éﬁmﬁ&?@aﬁ sai d
objective lens and in a direction perpendicular to said optical axis; and
adj ust amnéngagad sn positiadjngopergnghformedanithe bpss 22 ifonbolsling thesbaseght s our ce
and the objective lens and the tilt of the optical axis of the objective
|l ens; s@adifiopd] ustment nmeans illumnating said |ight beamto one of said
signal recording |layers of said optical disc for adjustnment, in a preset

orative podtb deye RS g nBhy B E2 AR KB TRT hald Rl Afls wlaphen e

relative po S ( ( source an _ j ective-lens, said
opt | caforap i dhe dioldsr SupRTHBRGBEMIET| GhaIrALTEHEeahiBe QREROTs JAES beam
bei ng 42 il lum nated on anot her signal recording |ayer of the optical
di sc f adjuatipestunetd2 holds thidrolder supporting member 18 by the paired holdmg arms.
These paired holding arms, holding the holder supporting member 18, cause
translational movements of the holder supporting member 18 in a radial direction (X-
direction) parallel to the radial direction of the optical disc for adjustment 1 and in a
tangential direction (Y-direction) perpendicular thereto. The paired holding arms,
holding the holder supporting member 18, perform adjustment of the radial skew of
tilting the objective lens 13 radially of the optical axis, while perfonﬁing-tangential
skew of tilting the objective lens 13 in a tangential direction relative to the optical axis.

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

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



to adjust the relative positions between said |light source and the

obj ective lens. 2. The adjustnent apparatus for an optical pickup according
to claim1l wherein a recording area of each of said signal recording |ayers
of said optical disc for adjustnment, having data recorded therein, has, in
a tracking controll able range by said objective lens, the trailing end of

t he signal recording area recorded &9 at | east one of said signal recording .
| ayers and a beginning end of a recording area of another signal recording

| ayer ifosaljds@gintdt MERls, Bpahepaitedholdimg smed, thoholdeosupmirtingmembes 48 d

optical di'sc for adjustnent displacing said objective |ens by said

objective | ens drivi. bl [ j : ' hsticdl sai d
o] ooty A dtpPofihe BFa0 pIcfbcioR fRRII R LR RIAl BE e
by said objective lens driving unit. in. a directi.on.alon he .opti cal. axis
of saidiscofsirasussment hstheseptac Gf‘lﬁs‘ilﬁﬂpqﬁgﬁ? 9@?&?’3%@??&3 ?ﬁ?ﬁélﬂ]%%]it beam
to said other signal recording layer of said optical disc_for adjustnent
for adigltanplstdehe planti pnpdsicction abdtileeftheabjestiens dar dbthindamae
objective lens. 3. The adjustnent apparatus for an optical pickup according

to cl %?h%k}@?%}h@%&% ngﬁﬂferrqisnig AR fRate@irelativepathe didy diensbdredXr s of

said optica adj ustnent, having data recorded thereon, are not
over | apped w.th one another: the ' LAY t

causi g 2Bar @SR b JF i LR Y S S mERRA 2SRRI, o
said optical disc for adjustnment; i d novenent neans. causin venment of
sai d oppporingineriherild, wherely the }ugggo%}m%ﬂl}g é%ﬁlag%rd] %&%&H?eﬁéﬁgg

illumnating said light beamto one of said signal recording |ayers of said
opt i cgosttiG@ed iphBdiccsiratehy relatiwetodthieislisle memiber @8. t o adj ust the relative
positions of said |ight source and the objective | ens; said novenent neans

causi ng mvﬂi@&&s.e%folaﬂ'g%n?m inglude 6 peft dfhoddingapind aggstet forheldingrhent from
said first position; sdaid adjustnent nmeans illumnating said |light beamto

anot h i gnal segording, | aye ' j j f dj g tfeOr

adj uste{eﬁé Sﬁﬁ’é’vrz |§’H%g SBE ?#%Hglftg@?g?‘aa%{ig t@oﬁ%&%n@ %‘?‘l@so j%etctei ve

| ens. 4. The, adjustnent apparatus for _an optic pick ac di to claim
1 f ur topsicat pigkppsthegaized holdggaymshold EP&?@%%ifﬂﬁyggFW%W{i%‘s 9 ckup
for imaging a light beamradiated fromsaid |light source; said inmaging unit
det ectpregeiith@erirghde foeamtioadifahe dedd sorewal Hangsiclans ) prayent AXeUsiANsst age
before illumnating a |ight beam from said optical pickup to the signal
recor di |2ty ifiof Fthe optical siekfipr1 1adj ust ment; sai d adj ust ment neans
perfo?dnqlgg a%lﬁsrgt%&gg?lugt ment gtlgon}?:‘gr ng the coma aberration based on the
detected r I , i; tq f RifinealtidHiAE Y
accordi ng ?gﬁ'%%li(}erﬁ%gm\ﬁ%grh g?‘#ﬂggggméd]jﬂ Eg{gﬁgtﬁtﬁ }lrfadgr?gﬁg)bee‘r?fo ne :adjlug rresnt as
for the cona abperration an ubsequent]y 111 um nate | i.ghtype m sai d
opt i calor PrexeIpingmoyemeng o the sds m%bf?fa%ieﬁflod’rg s %eﬁpw%&ﬁéi ?ﬁrw
adjustnment to adjust the relative positions of said |light source and the

obj ectadjastiesm off iseoptical phckupet Lithese psitioping pindaresmgagehin RastIgNIg f or
adj ust nent . 44 6. The adjustment apparatus for an optical pickup

accor Gﬁ@iiﬁgs foriedin thE slidd eittreradjto bohdkte shideithémber2d impositienlalgtg beam
to said one"of the signal recording layers is carried out by rotationally

adj ustéhggrﬁggisgogltgg%&)%iégpaﬁg fgpa(?jgﬁgﬁﬁfal.phase difference of (err) one order

| i ght, Zero orde will be 180, said order zero light

and (err) ordet. one |light,kbejng.ill.upinated frgmisaid. opfi I.ck to
said opti cai-ﬂﬁﬁ‘ggt P%\‘r%d‘]’“yé‘tgﬂﬁ%?t.ur‘ff%ﬂ@%ﬁfﬁ?ﬁh@ﬁ%@ﬁpﬂ@?ﬁ? P %1?1’ gplt

opti cal pickup acqordin? to claim6 wherein said adjugggngt ﬁﬁaﬁglad'usts
the tishovad, fohbobhing tla light sowte dAiprovided ovithia the ppticabriehupd 1t AL ) ¢ s
of detection of the return Iight beamfromsaid optical disc for adjustnent
of theadiugtiherh e spliafl pikiupor, 8% plmblead haldiigamt bolds e bghti soaircali sc
for adjdstnent, as the |ight "beamradiated fromthe light source is
post-scanning the recording track formed on said signal recording | ayer of
said optical disc for adjustnment after the end of said adjustnent. 8. The
adj ust mrent apparatus for an optical pickup according to claim?7 wherein
sai d adjustnent neans adjusts the tilt of the optical axis of the objective
| ens based on a value of jitter of a detection output signal which has
detected the return Iight beamfromthe optical disc for adjustnment of the
| i ght bean radiated fromsaid optical pickup to said optical disc for
adjustnent. 9. An adjustnent nethod for an optical pickup adjustnent
apparatus conprising: a disc rotating unit for nounting thereon and for
rotationally driving an optical disc for adjustnent, said optical disc for
adj ust mrent bei ng adapted for adjusting an



45 qptical pickup, said optical disc for adjustnment having at |east two
signal recording |layers, there being concentrically recorded in the
respective signal recording |layers data nodulated in accordance with the
same nodul ati on system but with respective different physical formats; and
said optical pickup for collecting a |light beamradiated froma I|ight
source with an objective lens, detedling the return light beamreflected
back from said optical disc for adjustnent by a photodetector, said optical

pi ckup2dhgRksifdne caisé nedepsdritf thetight sourea 1atfpebtingimg thasedterwifithe uni t
in a direction along the optical axis thereof and in a direction

per peqdi eyl ar | &l OReh SR i A i uriAd Satdl t F$hao:
P71 G et St i RBhEF it o i SRt PHERR BRI BRTPOLThETT
said optical disc for adjustnment, in a preset position relati Q.sai d
opt i cabestue lery f%:dM@Fﬁié% the ightseurcs ﬁ?@lft&@%? 8?‘%\%"15\?8{%(95 qf;/tgﬁilg& sai d
i ght source and the objective |ens; and displacing said objective |ens

al ong sbhreceol® abxait theedightainissiod pomitedithe Bghesmires 12 as thessntastafvetatioms
driving unit, said light beambeing illum nated on another signal recording

layer 1874 oﬂ,pEHeCHglilgEé&rchqliolﬂﬁigJﬁhﬁPl@t mioRe@rdlefig tthe aitical akireofehative

positions between s | 1 ght source and the objective lens. 10. An

i ng it e RS ot Ay RN SPlc pof R B ROl AR AT o RE P

a light begin of a _second wavel ength, an objective lens for collecting and
r adi aoptigakdise fpr g‘ﬂﬂﬂlsﬁﬁﬁﬂtnl-for an optical disc for adjustnent having tracks
formed L r, 46 concentrically in at least two layers with signals

modul at ed iTheaphetodereceonsidjistireat saitrd6 madutles a photodstestar holdingiarm for
respective different physical formats, a photodetector for detecting the

refl e‘h%ﬁ&’in@tﬁé‘%h%tbg&e%%rq 4%&5@&1 witlsia thospaeilpsdkitl . Dfurirpeadjhstursmat ed

| i ght beam™ an riving unit Tor actuating said objective lens in the

it FREOTNTIT 07 pHARAGEGH) PLME D100 BepbRaclpdarinner
O et i R ARace W b Moyl R B, R 7 °

adjusting the relative positions of said light source and the objective
| ens dhetoddtector §#twilldwenocohcidentwith antunmeorsbdegoint ios the optical axesofdheone of
the signal recording layers of said optical disc for adjustment and
f ocusYujecttRTehe 31 The BhbRIderRsttohdlding o¥ o4uRgs kitation of the photodetector
14, while causing the photodetector 14 to be moved along the optical axis for adjusting
the optical path length.
The detection unit 47 includes a CCD (Charge-Coupled Devices) camera 48 for
detecting the light beam for detecting the light beam radiated from the objective lens
13, and a coma aberration decision unit 49 for detecting the coma aberration. The
CCD camera 48 is positioned on the optical axis of the objective lens 13 by a

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

decision unit 49. This coma aberration decision unit 49 detects the least value of the



said adjustnment unit executing a second adjustnent for adjusting the

rel ative positions of said |ight source and the objective | ens when the

|.i ght beam of said second wavelength is illum nated on the other of the
signal recording |layers of said optical disc for adjustnment and focussing
control is perfornmed by said driving unit. 11. The apparatus for adjusting
an optical pickup according to claim210 further conprising: a rotational
driving unit for rotationally driving said optical disc for adjustnment at a
first cohflesbervticacity and at a second linear velocity; said rotationa
driving unit rotationally driving said optical disc for adjustnment at said

flrst |1 neqlerdel B6h Y ANhealljiRRhdnAREMMilhAFholaL O SipHal d¥ic it ! St

adj ust nment br sald second adj ustnent, respéctively. 12. The

appar at.us for adjustjing.an,optic i gku cGgordi ngt | aj . ein, in
S5 d prirer datsclstrenley Sarels Supi frobna My toareriar 14 85 Phba it
control by said driving unit are off, said adjustnent unit effects rough
adj ustiteatlisplayseiit 52 fortdemn erossiatingrihosigpalsdepnse by thig signal detectio walkent
with the design optical axis; when said driving unit turns on said

focussiing gANIHPLendiler 39i fos lcdmbrolliny thelfiohig moronR9athrmsingethe disct he
relative positions of said |ight source and the objective |ens; when said

driving, unit.tur id.. ' r e, ) B=Ta] Hoitbr 26f ect s
i ne. SN ApngragE 7 b R S RAIRS 4 o ool LIS IR e Mtk
agreenent with the design optjcal axis.to effect fipne ad]ystaen t he

r el at ifoemings the deed b‘@i'\/\g@ﬁ%§é}18 ntial rickid Ladd PH&"Bbﬁ: f?@% $%§1¥r and
wherein, in said second adjustment, when said focussing control nfg) sai d

t r ackicontidiitg the dytpatiof thir lightrizeanmdf the kghttsoureei 2 and pusnirolter $8i foref f ect s
rough adjustnment of setting the position of said photodetector into

agr eem&m\ﬂiﬁ%tﬁenﬁve@m bpérafibhi THE cantrslendtatoriadl gt driing conirbllersr 5% on

said focussing control, said adjustnent unit effects rough adjustnent of
the r tive positi f o B}y ; he; PRIsB8GEdeVEdiliSgentand

ef f ectegs@l%‘;{%‘fti coor%{()lf;egjssusg £ lr?ie%{t IQ'8f] é‘g%%%fﬁ?#’éﬁ‘? @gg ﬁ%’quy?tsﬁgtdet aﬁl«g p hasne

di fference_abouyt the order zero |ight . enter gf th e . er

11 ght vt sandheatherpdeteeiar adppemediinif B saotgon hereafier EEdecindh

adj ustment along with said order zero light, will be 180; ggen.sai d.driving
uni t tthe cemmnalsaratian dedision wd9 end osdhe inpyt fsemethe signgl dgteelion upitye

adj ustnent of setting the position of said photodetector into agreenent r

48 wi t4y the design optical axis to effect fine adjustment of the relative
positions of said |ight source and the objective |ens. 13. The apparatus

for. adj ust i-0c 3l IRl mBLIFHHin AFF M BlhBes 2 UBIbAulatirlahBhitcSTPRIrS! nO:

an i magi ng unit acing said optical pickup for inmaging a |ight beam

"ad at(feqngélﬁg]tiﬁgltﬂel éi%lhglssc?e%gt%d by the signal detection unit 51, and an error

correction unit 58 for correcting the demodulated data for errors. As the adjustment
mechanism 41, the optical disc for adjustment 1, shown in Figs.1 to 3, is used. In the
first signal recording layer 5 and the second signal recording layer 7 of the optical disc
for adjustment 1, there are recorded data for adjustment, having the CIRC appended
thereto as the error correction code, in accordance with the 8-14 modulation system.

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



said adjustnment unit sets the position of said objective lens into
agreenent with the design optical axis, in a state in which said first

adj ustment of adjusting the relative position between said |ight source and
t he objective | ens has been nade, said adjustnent unit effecting rough

adj ustment of the coma aberration, based on the |ight beamradiated by said
optical pickup so as to be detected Py said inmaging unit. 14. The appar at us
for adjusting an optical pickup according to claim 10 wherein said

adj ustierd are Rédorded dafasnddidatedlih aofordancowithcled samxé modblamindsystgneand ve
| ens, based on an output of said photodetector, in a state in which said

Seconﬁpgﬁgé&%an%ﬂh mgg ggﬁ%cﬂaﬂ?ccﬁﬁgﬁiar WY &hink h§steriit CoRgEIRiyatiae from

t he | source’is p -'scanni ng e recording’track fornmed on“said signal
recordjing |ayer of sajd optical disc for adjustnent. 15 The hus for
adj ustdSHROGHAHPE i‘lﬂﬁlﬁd&‘dﬂ&%"la\?&&r‘h? H@O‘ﬁg"‘t@ﬂéﬁ rfﬂa\ﬂlllé%ré?ﬂ-{l%%ﬁgﬁ%%s]t ment
unit adjusts the tilt of the optical axis of said objective | ens based on a
val ue retofding éayevfS amd thet seeond isigrell redordiigilagen? oubile dheerror gorigstiept i cal
disc for adjustnment for an optical pickup having at |east two signal 49

recor Glhﬂgskaex&emesiéﬁrqwmct% bhRdrasARCCIRE & thealenieddatbidndataaThes,

there are concentrically recorded data nodul ated in accordance with the

I
dul at i on. t. it i i i 7. Th
opt 1 coiroh Gt i aHif R flulled GRRERIL TS kb BpRilin RS dALERERIEAT, ThE
wherei n, .on one of said signhal. recording | ayers,, data Sul ated in
accor iR #RSPRCHIRG A 611K Fate I%t‘i“éﬁe@ HAe n?‘ﬂ?ﬁ“%?“i? 1} WGEETEY) di sc

are recorded in accordance with the sane physical format as that of the
first togirosale ddanodalatingheitdondemodatatingdhe 816 medslageddatades PN BTl ayer s,
the data nodul ated in accordance with said first nodul ati on system are

recor dgde ot BotrR8ti&RURit T6F 8AGr BOMELGSh dEO6dIBE ofRS-PE. of a second opti cal
di sc on which second npdul ated data are recorded, said first nopdul ati on

I
system enpl.ayin osg - Al i I | Pl npl oyed
in the secoﬂ%eﬁ%ggq(gﬁofgﬁﬂg{ﬁgé’é)%hggwﬁgg %égﬁegglajl%scﬁg ﬁ&ggﬁl{ﬁg{)ﬁﬁ? of an
optical pickup according tq claim17 erein said first ul ati gn _system
i s t hethg-aptiGad quekun gﬁ angkt nﬁ’%‘iﬁlvﬁiéﬁ’ Ph agﬁsg‘nglé'bing’%%gﬁ‘é? ipgﬁﬁgg}gst emis
the 8-16 nodul ation system 19. The optical disc for adjustnent of an
opt i cabetpieehuhe lightsatirag 12 andithe objestivadens k3 af thecontinah gickupal k as wghl o
recorded on one signal recording |ayer and a recording area for data

r ecor dgdpnpagigbheinditengl sfeger sbjeetivaens dBereputive ttethd opticalhaxis mnner
that the trailing end of the signal recording area recorded on at |east one

of Sahl?er%ir%’?ére&ﬁfa?fx@& ng | ayers and a begi nning end of another signal
recording area are located in a tracking controll able range by said

objective | lglrrl'gt, the zrilseolijﬂite 5 i ii§/ see’cI oennﬁxeda{c{jl\llsitpr%n% Baée blotk. The base unit 21 at
this time has its positioning shafts engaged in the positioning openings provided in the
base 22 and is thereby held in position on the adjustment base block highly accurately.
The slide member holding unit 44 has its positioning pins engaged in the positioning
openings provided in the slide member 23 for thereby holding the slide member 23 at
a preset radial position on the optical disc for adjustment 1 highly accurately. The

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



50 provided to said optical pickup. 20. The optical disc for adjustnent of
an optical pickup according to claim 16 wherein a recording area for data
recorded on one signal recording |ayer and a recording area for data
recorded on another signal recording |ayer are provided so as not to be
over |l apped wth each other. 21. The optical disc for adjustnent of an
optical pickup according to claim 1724herein a substrate thickness of a

si de readout surface, track pitch and the pit length in said first physical

f or matrodtéorl i@ piavent thbopiicalapidkep 91tfood. ingnincidsmatlyi deatigtediomethe
Substrate thlcEness of the side readout surface, track pitch and the pit

| t 1.87
om bl Q%t??i?%ﬁﬁf%‘ﬁ"l‘éf %?XE F@?Kﬁ /EX%/E,’@*‘.B"Q%G‘X”@}‘%@ %?ﬁS“’Z*‘X‘”&e%?R%‘&
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<:D}xsnid_ Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]cahuahmabﬁﬁﬁn&@dapnaﬁaa]cRa]ca]calUSNVW]I#EE@§xsn|d Z] ca] ca] ca] ca] ca] ca]
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holder supporting member 18, actuates, under control by the controller 56, the holding
arms holding the holder supporting member 18, such as to cause movement of the
objective lens 13 in a radial direction or X-direction and in a tangential direction or in
the Y-direction, as well as movement of the light source adjustment unit 45, holding
the light source 12, such that the center of the light source 12 will be coincident with
the unmovable point on the optical axis of the objective lens 13. Thus, the adjustment
mechanism 41 makes adjustment for shifting the positions of the light source 12 and
the objective lens 13 for setting the position of the objective lens 13 into coincidence
with the design optical axis.

In a step S3, the controller 56 performs the processing of minimizing the coma
aberration. That is, the objective lens adjustment unit 42 actuates the holding arms
holding the holder supporting member 18, under control by the controller 56, such as
to adjust the radial skew and the tangential skew of the objective lens 13, in order to
adjust the tilt of the objective lens 13 relative to the optical axis to minimize the coma
aberration. That is, the CCD camera 48 of the detection unit 47 detects the light beam
condensed by the objective lens 13. The controller 56 actuates the objective lens
adjustment unit 42, in a controlled manner, based on the input from the coma
aberration decision unit 49, for minimizing the coma aberration. When the coma
aberration decision unit 49 has detected the minimum value of the coma aberration,

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

position of the objective lens 13, the coma aberration of which has been minimized.
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In this manner, the optical pickup 11 is adjusted so that the position of the
objective lens 13 is coincident with the design optical axis, while the tilt of the
objective lens 13 is also adjusted for minimizing the coma aberration and the relative
position between the light source 12 and the objective lens 13. The optical pickup 11
is then further adjusted for reproducing the DVD or the CD, that is, as to its relative
position with respect to the objective lens 13, light source 12 and the photodetector 14.

In a step S4, the optical disc for adjustment 1 is loaded on the disc table 30,
forming the disc rotation driving unit 25 provided on the base unit 21 set on the
adjustment base block. The driving controller 53 actuates the driving motor 29, under
control by the controller 56, so that the linear velocity of the optical disc for
adjustment 1 at the time of rotation will be e.g., 3.49 m/sec as provided in the DVD
standard. The optical disc for adjustment 1, loaded on the disc table 30, includes the
first signal recording layer 5 for CD adjustment, the second signal recording layer 7
for DVD adjustment, and concentric recording tracks formed on each of the signal
recording layers 5 and 7, as shown in Figs.1 to 3. In the optical disc for adjustment 1,
shown in Fig.2, the first recording area 8, provided on the first signal recording layer
5, and the second recording area 9, provided on the second signal recording layer 7,
are overlapped at least partially with each other, whereas, in the optical disc for
adjustment 1, shown in Fig.3, the first recording area 8, provided on the first signal
recording layer 5, and the second recording area 9, provided on the second signal

recording layer 7, are not overlapped with each other. On the first signal recording
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layer 5, 8-14 modulated data, similar to those recorded on the CD, are recorded,
whereas, on the second signal recording layer 7, there are recorded data for
adjustment, which are data for adjustment for DVD but which are 8-14 modulated
data.

Turning to adjustment of the optical pickup 11 in reproducing the DVD, when
the optical disc for adjustment 1, shown in Figs.1 to 3, is loaded on the disc table 30,
the optical pickup 11 is advanced by feed movement to the position of the second
recording area 9 of the second signal recording layer 7 for DVD. That is, the controller
56 actuates the driving motor 29 by the driving controller 54 to cause movement of the
optical pickup 11 to a readout enable position of the second recording area 9. The
driving controller 53 actuates the driving motor 29 so that the linear velocity of the
optical disc for adjustment 1 during rotation will be 3.49 m/sec as provided in for
example the DVD standard.

In a step S5, the controller 56 controls the output controller 55 for radiating the
light beam with a wavelength of 50 nm from the light source 12. This causes the light
beam for DVD with a wavelength of 635 to 650 nm to be radiated from the light
source 12. The photodetector 14 detects the return light beam reflected back from the
optical disc for adjustment 1.

In a step S6, the adjustment mechanism 41 performs rough adjustment for

setting the position of the photodetector 14 into coincidence with the design position

on the optical axis. The controller 56 at this time controls the objective lens driving
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unit 16 such as to turn off both the focussing control and the tracking control. The
light receiving unit holder 46, holding the photodetector 14 in this state, causes
movement of the holding arms, holding the photodetector 14, under control by the
controller 56, in order to perform rough adjustment for bringing the position of the
photodetector 14 into approximate coincidence with the design position on the optical
axis.

In a step 87, the adjustment mechanism 41 performs rough adjustment for
optimizing the optical path length from the light source 12, that is the light emitting
position, up to the optical disc for adjustment 1. At this time, the controller 56 turns
the focussing control and the tracking control on and off, respectively, for focussing
on the second signal recording layer 7. For this focussing, the astigmatic method, for
example, is used. The controller 56 controls the objective lens adjustment unit 42,
holding the objective lens 13, the light source adjustment unit 45, holding the light
source 12, and the light receiving unit holder 46, holding the photodetector 14, to
perform rough adjustment for optimizing the optical path length from the light emitting
point up to the optical disc for adjustment 1.

In a step S8, the adjustment mechanism 41 performs rough adjustment for
bringing the position of the photodetector 14 into alignment with the design position
on the optical axis. At this time, the controller 56 controls the objective lens driving
unit 16 so that both the focussing control and the tracking control will be turned on in

order to permit the light beam to scan the concentric recording track as the light beam
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by for example the push-pull method or by the DPD (differential phase detection)
method. The photodetector adjustment unit 46, holding the photodetector 14 in this
state, causes movement of the holding arms for the photodetector 14, under control by
the controller 56, by way of performing fine adjustment of bringing the position of the
photodetector 14 into coincidence with the design position on the optical axis.

In a step S9, the adjustment mechanism 41 performs fine adjustment of the
optical path length from the light source 12, that is the light beam radiating point, up
to the optical disc for adjustment 1. The controller 56 controls the objective lens
driving unit 16 so that both the focussing control and the tracking control will be
turned on in order to permit the light beam to scan the concentric recording track as
the light beam is focussed on the second signal recording layer 7. The controller 56
controls the objective lens adjustment unit 42, holding the objective lens 13, the light
source adjustment unit 45, holding the light source 12, and the light receiving unit
holder 46, holding the photodetector 14, to perform fine adjustment for optimizing the
optical path length from the light emitting point up to the optical disc for adjustment
L.

The adjustment mechanism 41 then performs adjustment of the optical pickup
11 in reproducing a CD. If the disc loaded on the disc table 30 is the optical disc for

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

8 on the first signal recording layer 5 and the second recording area 9 of the second
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56 in a step S10 switches the light beam to be radiated. That is, the output controller

55 controls the light source 12 for radiating the light beam for a CD with a wavelength

of 780 nm. The photodetector 14 receives the return light beam reflected back from

the first signal recording layer 5 of the optical disc for adjustment 1. If the disc loaded

on the disc table 30 is the optical disc for adjustment 1, the optical pickup 11, mounted

on the slide member 23, is not advanced by feed movement.

If the disc loaded on the disc table 30 is the optical disc for adjustment 1 shown

in Fig.3, that is the optical disc in which the first recording area 8 on the first signal

recording layer 5 and the second recording area 9 of the second signal recording layer

7 are not overlapped with each other, the slide member 23, having the optical pickup

11 mounted thereon, is advanced by feed movement, along the radius of the optical

disc for adjustment 1, up to a position capable of reading the first recording area 8. The

controller 56 then in the step S10 switches the light beam to be radiated. That is, the

output controller 55 controls the light source 12 for radiating the light beam foraCD

with a wavelength of 780 nm. The photodetector 14 receives the return light beam

reflected back from the first signal recording layer 5 of the optical disc for adjustment

1.

The driving controller 53 actuates the dfiving motor 29, under control by the

controller 56, so that the linear velocity of the optical disc for adjustment 1 will be 1.2

to 1.4 m/sec as provided in for example the CD standard.
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on the optical axis. The controller 56 at this time controls the objective lens driving
unit 16 such as to turn off both the focussing control and the tracking control. The light
receiving unit holder 46, holding the photodetector 14 in this state, causes movement
of the holding arms, holding the photodetector 14, under control by the controller 56,
in order to perform rough adjustment for bringing the position of the photodetector 14
into coincidence with the design position on the optical axis.

In a step S12, the adjustment mechanism 41 performs rough adjustment for
optimizing the optical path length from the light source 12, that is the light emitting
position, up to the optical disc for adjustment 1. At this time, the controller 56 turns
the focussing control and the tracking control on and off, respectively, for focussing
the objective lens driving unit 16 on the second signal recording layer 7. For this
focussing, the astigmatic method, for example, is used. The controller 56 controls the
objective lens adjustment unit 42, holding the objective lens 13, the light source
adjustment unit 45, holding the light source 12, and the light receiving unit holder 46,
holding the photodetector 14, to perform rough adjustment for éptilnizing the optical
path length from the light emitting point up to the optical disc for adjustment 1.

In a step S13, the adjustment mechanism 41 causes rotation of the light source
12, held by the light source holding arms of the light source adjustment unit 45, as the

disc rotation driving unit 25 of the base unit 21 is actuated for rotationally driving the
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three beams, so that the phase difference between the =+ one order light will be 180°.
The optical pickup 11 is now able to apply tracking servo, by the three-beam method,
based on the output from the photodetector 14 of the £ one order light of the three
beams by the signal detection unit 51. That is, the optical pickup 11 is able to apply
tracking servo, so that the zero order light of the light beam will scan the concentric
recording track of the optical disc for adjustment 1, based on the output signal of the
photodetector 14 which has received the + one order light.

In a step S14, the adjustment mechanism 41 performs fine adjustment for
setting the position of the photodetector 14 into coincidence with the design position
on the optical axis. The controller 56 controls the objective lens driving unit 16 so
that both the focussing control and the tracking control will be turned on in order to
permit the light beam to scan the concentric recording track as the light beam is
focussed on the first signal recording layer 5. In this state, the photodetector
adjustment unit 46, holding the photodetector 14, causes movement of the holding
arms for the photodetector 14, under control by the photodetector 14, to execute fine
adjustment of bringing the position of the photodetector 14 into coincidence with the
design position on the optical axis.

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

optimizing the optical path length from the light source 12, that is the light beam
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42, holding the objective lens 13, the light source adjustment unit 45, holding the light
source 12, and the light receiving unit holder 46, holding the photodetector 14, to
perform fine adjustment for optimizing the optical path length from the light emitting
point up to the optical disc for adjustment 1.

The adjustment mechanism 41 then proceeds to skew adjustment. Since the CD
has an allowance for tilt larger than that of the DVD, this skew adjustment is made
such as to satisfy the tilt allowance for DVD. It should be noted that, if the disc
mounted on the disc table 30 is the optical disc for adjustment 1 shown in Fig.2, that
is an optical disc in which the first recording area 8 on the first signal recording layer
5 and the second recording area 9 of the second signal recording layer 7 are overlapped
at least partially with each other, the controller 56 in a step S16 switches the light beam
to be radiated. That is, the output controller 55 controls the light source 12 for
radiating the light beam for a DVD with a wavelength of 635 to 650 nm.

If the disc mounted on the disc table 30 is the optical disc for adjustment 1
shown in Fig.3, that is an optical disc in which the first recording area 8 on the first
signal recording layer 5 and the second recording area 9 of the second signal recording

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

pickup 11 mounted thereon, 1s advanced in a direction along the radius of the optical
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of 780 nm.

If the disc loaded on the disc table 30 is the optical disc for adjustment 1 shown
in Fig.3, that is the optical disc in which the first recording area 8 on the first signal
recording layer 5 and the second recording area 9 of the second signal recording layer
7 are not overlapped with each other, the slide member 23, having the optical pickup
11 mounted thereon, is advanced by feed movement along the radius of the optical disc
for adjustment 1 up to a position capable of reading the first recording area 8. The
controller 56 then in a step S19 switches the light beam to be radiated. That is, the
output controller 55 controls the light source 12 for radiating the light beam for a CD
with a wavelength of 780 nm.

The driving controller 53 actuates the driving motor 29, under control by the
controller 56, so that the linear velocity of the optical disc for adjustment 1 will be 1.2
to 1.4 m/sec as provided in for example the CD standard.

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

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

mechanism 41 also confirms the adjustment of the output level of the light source 12.
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The adjustment mechanism 41, which has finished optical adjustment of the
optical pickup 11, inspects e.g., an error rate of the optical pickup 11. The optical
pickup 11, for which the optical adjustment has come to a close, is secured to the slide
member 23 with an adhesive.

Since the adjustment of the optical pickup 11 employs the optical disc for
adjustment 1, provided with the first signal recording layer 5 of the physical format for
CD and with the second signal recording layer 7 of the physical format for DVD, the
adjustment of the CD during reproduction and that of the DVD during reproduction
can be achieved smoothly without exchanging the optical disc for adjustment as
conventionally.

Since the concentric recording tracks are provided on both the first signal
recording layer 5 and the second signal recording layer 7 of the optical disc for
adjustment 1, there is no risk of the optical axis of the objective lens 13 being moved
from the inner rim tdwards the outer rim of the optical disc for adjustment 1, with
lapse of time, such that adjustment can be carried out as the optical axis of the
objective lens 13 is coincident at all times with the center of the light beam.

Since the data of the same modulation system are recorded on the first signal
recording layer 5 and the second signal recording layer 7 of the optical disc for
adjustment 1, it is sufficient to provide the sole modulation unit 57 and the sole error
correction unit 58 in the adjustment mechanism 41.

This optical disc for adjustment 1 is used for adjusting the optical pickup 11
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modulation is smaller than that in DVD, that is used as the modulation system for
recording the data, it is possible to relieve the load imposed on demodulation
processing.

If the optical disc loaded is the optical disc for adjustment 1 shown in Fig.2, that
is the optical disc in which the first recording area 8 on the first signal recording layer
5 and the second recording area 9 of the second signal recording layer 7 are overlapped
at least partially with each other, it is unnecessary to advance the optical pickup 11 by
feed movement, while it is only necessary to switch the sort of the light beam, when
switching between the adjustment in reproducing the DVD and the adjustment in
reproducing the CD, thus enabling smooth switching.

If the optical disc loaded is the optical disc for adjustment 1 shown in Fig.3, that
is an optical disc in which the first recording area 8 on the first signal recording layer
5 and the second recording area 9 of the second signal recording layer 7 are not
overlapped with each other, data can be read out reliably when reproducing the first
recording area 8 of the first signal recording layer 3.

The adjustment in reproducing the DVD in the aforementioned steps S5 to S9
or the adjustment in reproducing the CD in the steps S10 to S15 is not limited to that

shown for example in Fig.5, but the adjustment in reproducing the CD may be carried

out after the adjustment in reproducing the DVD. The step of confirming the optical
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step of confirming the optical characteristics in reproducing the CD in the step S20.

Ifthe optical pickup 11 is formed by a laser coupler, the components except the
objective lens 13 are unified together. Consequently, the adjustment to be performed
at least in the steps S5 to S15 after the adjustment of the coma aberration in the steps
S1 to S3 may be omitted. That is, if the optical pickup 11 is formed by a laser coupler,
it is only sufficient to carry out position adjustment of the objective lens.

Although the foregoing explanation has been made by taking an instance of
adjustment of the optical pickup capable of reproducing both the CD and the DVD, the
present invention is not limited to this configuration. That is, depending on the sort
of the optical disc for which the optical pickup is used, the modulation system for

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

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

Industrial Applicability

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

exchanging the optical disc for adjustment, thus expediting the optical pickup
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in the respective signal recording layers, only one signal processing circuit suffices. In
addition, since the recording tracks provided in the respective signal recording layers
are concentric, there is no fear of the optical axis of the objective lens being moved
from the inner rim towards the outer rim with lapse of time, with the consequence that
adjustment may be carried out as the optical axis of the objective lens is coincident at
all times with the center of the light beam.

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

Furthermore, according to the present invention, since the optical pickup
capable of recording and/or reproducing two or more optical discs is recorded and/or
reproduced using an optical disc for adjustment having at least two signal recording
layers, in each of which data modulated in accordance with the same modulation

system have been recorded concentrically with different physical formats, the optical

pickup adjustment operations can be carried out in succession, without the necessity
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of exchanging the optical disc for adjustment, as conventionally, thus speeding up the

optical pickup adjustment process.
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CLAIMS
1. An adjustment apparatus for an optical pickup comprising:

a disc rotating unit for mounting thereon and for rotationally driving an optical
disc for adjustment, said optical disc for adjustment being adapted for adjusting an
optical pickup, said optical disc for adjustment having at least two signal recording
layers, there being concentrically recorded in the respective signal recording layers
data modulated in accordance with the same modulation system but with réspective
different physical formats;

said optical pickup being configured for collecting a light beam, radiated from
a light source, with an objective lens, and for detecting the return light beam reflected
back from said optical disc for adjustment by a photodetector, said optical pickup
displacing said objective lens, by an objective lens driving unit, in a direction along the
optical axis of said objective lens and in a direction perpendicular to said optical axis;
and

adjustment means for adjusting the relative positions of said light source and the
objective lens and the tilt of the optical axis of the objective lens;

said adjustment means illuminating said light beam to one of said signal
recording layers of said optical disc for adjustment, in a preset position relative to said
optical disc for adjustment, for adjusting the relative positions of said light source and
the objective lens, said objective lens driving unit displacing said objective lens along

the optical axis thereof by said objective lens driving unit, said light beam being
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to adjust the relative positions between said light source and the objective lens.
2. The adjustment apparatus for an optical pickup according to claim | wherein a
recording area of each of said signal recording layers of said optical disc for
adjustment, having data recorded therein, has, in a tracking controllable range by said
objective lens, the trailing end of the signal recording area recorded on at least one of
said signal recording layers and a beginning end of a recording area of another signal
recording layer;
said adjustment means in said preset position relative to said optical disc for
adjustment displacing said objective lens by said objective lens driving unit in a
direction along the optical axis of said objective lens, said adjustment means also
displacing said objective lens by said objective lens driving unit in a direction along the
optical axis of said objective lens, said adjustment means illuminating said light beam
to said other signal recording layer of said optical disc for adjustment for adjusting the
relative position between said light source and the objective lens.
3. The adjustment apparatus for an optical pickup according to claim 1 wherein the
recording areas of said signal recording layers of said optical disc for adjustment,
having data recorded thereon, are not overlapped with one another;
there being provided movement means for causing movement of said optical

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

said movement means causing movement of said optical pickup to a first
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said adjustment means illuminating said light beam to one of said signal
recording layers of said optical disc for adjustment in said first position to adjust the
relative positions of said light source and the objective lens; said movement means
causing movement of said optical pickup to a second position different from said first
position; said adjustment means illuminating said light beam to another signal
recording layer of said optical disc for adjustment for adjusting the relative positions
of said light source and the objective lens.
4. The adjustment apparatus for an optical pickup according to claim 1 further
comprising; |

an imaging unit provided facing said optical pickup for imaging a light beam
radiated from said light source;

said imaging unit detecting the light beam radiated from said optical pickup in
a pre-stage before illuminating a light beam from said optical pickup to the signal
recording layer of said optical disc for adjustment; said adjustment means performing
rough adjustment as concerns the coma aberration based on the detected results.
5. The adjustment apparatus for an optical pickup according to claim 4 wherein said
adjustment means performs adjustment as for the coma aberration and subsequently
illuminates a light beam from said optical pickup to the signal recording layer of said
optical disc for adjustment to adjust the relative positions of said light source and the

objective lens based on the return light beam from said optical disc for adjustment.
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p abcdgb@he adjustment apparatus for an optical pickup according to claim 5 wherein the
adjustment on illuminating the light beam to said one of the signal recording layers is
carried out by rotationally adjusting said light source so that the phase difference of
+ one order light, centered about zero order light, will be 180°, said order zero light
and + order one light being illuminated from said optical pickup to said optical disc for
adjustment.

7. The adjustment apparatus for an optical pickup according to claim 6 wherein said
adjustment means adjusts the tilt of the optical axis of said objective lens, based on the
results of detection of the return light beam from said optical disc for adjustment of the
light beam radiated from said optical pickup to said optical disc for adjustment, as the
light beam radiated from the light source is post-scanning the recording track formed
on said signal recording layer of said optical disc for adjustment after the end of said
adjustment.

8. The adjustment apparatus for an optical pickup according to claim 7 wherein said
adjustment means adjusts the tilt of the optical axis of the objective lens based on a
value of jitter of a detection output signal which has detected the return light beam
from the optical disc for adjustment of the light beam radiated from said optical pickup
to said optical disc for adjustment.

9. An adjustment method for an optical pickup adjustment apparatus comprising:

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

disc for adjustment, said optical disc for adjustment being adapted for adjusting an
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layers, there being concentrically recorded in the respective signal recording layers
data modulated in accordance with the same modulation system but with respective
different physical formats; and
said optical pickup for collecting a light beam radiated from a light source with
an objective lens, detecting the return light beam reflected back from said optical disc
for adjustment by a photodetector, said optical pickup displacing said objective lens,
by an objective lens driving unit, in a direction along the optical axis thereof and in a
direction perpendicular to said optical axis;
said adjustment method comprising:
illuminating said light beam to one of said signal recording layers of said optical
disc for adjustment, in a preset position relative to said optical disc for adjustment, for
adjusting the relative positions of said light source and the objective lens; and
displacing said objective lens along the optical axis of said objective lens by said
objective lens driving unit, said light beam being illuminated on another signal
recording layer of the optical disc for adjustment in order to adjust the relative
positions between said light source and the objective lens.
10. An apparatus for adjusting an optical pickup comprising:
an optical pickup having a light source for radiating a light beam of a first

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

and radiating said light beam for an optical disc for adjustment having tracks formed
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concentrically in at least two layers with signals modulated in accordance with the
same modulation system, but with respective different physical formats, a
photodetector for detecting the reflected light from said optical disc for adjustment of
the illuminated light beam, and a driving unit for actuating said objective lens in the
focussing direction and in the tracking direction in a controlled manner; and
an adjustment unit for adjusting the relative positions of said light source and
the objective lens and the tilt of the optical axis of said objective lens;
said adjustment unit executing a first adjustment for adjusting the relative
positions of said light source and the objective lens when the light beam of said first
wavelength is illuminated on one of the signal recording layers of said optical disc for
adjustment and focussing control is performed by said driving unit;
said adjustment unit executing a second adjustment for adjusting the relative
positions of said light source and the objective lens when the light beam of said second
wavelength is illuminated on the other of the signal recording layers of said optical disc
for adjustment and focussing control is performed by said driving unit.
11. The apparatus for adjusting an optical pickup according to claim 10 further
comprising;
arotational driving unit for rotationally driving said optical disc for adjustment
at a first linear velocity and at a second linear velocity;

said rotational driving unit rotationally driving said optical disc for adjustment

at said first linear velocity and at said second linear velocity for said first adjustment
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and for said second adjustment, respectively.
12. The apparatus for adjusting an optical pickup according to claim 10 wherein, in
said first adjustment, when said focussing control and said tracking control by said
driving unit are off, said adjustment unit effects rough adjustment of setting the
position of said photodetector into agreement with the design optical axis; when said
driving unit turns on said focussing control, said adjustment unit effects rough
adjustment of the relative positions of said light source and the objective lens; when
said driving unit turns on said tracking control, said adjustment unit effects fine
adjustment of setting the position of said photodetector into agreement with the design
optical axis to effect fine adjustment of the relative positions between said light source
and the objective lens; and
wherein, in said second adjustment, when said focussing control and said
tracking control by said driving unit are off, said adjustment unit effects rough
adjustment of setting the position of said photodetector into agreement with the design
optical axis; when said driving unit turns on said focussing control, said adjustment
unit effects rough adjustment of the relative positions of said light source and the
objective lens, and effects rotational adjustment of said light source so that the phase
difference about the order zero light as center of the + one order light, illuminated from
said optical pickup to said optical disc for adjustment along with said order zero light,

will be 180°; when said driving unit turns on said tracking control, said adjustment unit

effects fine adjustment of setting the position of said photodetector into agreement
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13.  The apparatus for adjusting an optical pickup according to claim 10 further
comprising;
an imaging unit mounted facing said optical pickup for imaging a light beam
radiated from said light source;
said adjustment unit sets the position of said objective lens into agreement with
the design optical axis, in a state in which said first adjustment of adjusting the relative
position between said light source and the objective lens has been made, said
adjustment unit effecting rough adjustment of the coma aberration, based on the light
beam radiated by said optical pickup so as to be detected by said imaging unit.
14. The apparatus for adjusting an optical pickup according to claim 10 wherein said
adjustment unit adjusts the tilt of the optical axis of said objective lens, based on an
output of said photodetector, in a state in which said second adjustment has been made
and in which the light beam radiated from the light source is post-scanning the
recording track formed on said signal recording layer of said optical disc for
adjustment.
15. The apparatus for adjusting an optical pickup according to claim 14 wherein said
adjustment unit adjusts the tilt of the optical axis of said objective lens based on a

value of jitter of an output signal of said photodetector.

16. An optical disc for adjustment for an optical pickup having at least two signal
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17. The optical disc for adjustment for an optical pickup according to claim 16
wherein, on one of said signal recording layers, data modulated in accordance With the
same modulation system as that of a first optical disc are recorded in accordance with
the same physical format as that of the first optical disc, and wherein, on another of the
signal recording layers, the data modulated in accordance with said first modulation
system are recorded with the same second physical format as that of a second optical
disc on which second modulated data are recorded, said first modulation system
employing post-modulation pits smaller in number than those employed in the second
modulation system.
18. The optical disc for adjustment of an optical pickup according to claim 17 wherein
said first modulation system is the 8-14 modulation system and wherein said second
modulation system is the 8-16 modulation system.
19. The optical disc for adjustment of an optical pickup according to claim 16 wherein
a recording area for data recorded on one signal recording layer and a recording area
for data recorded on another signal recording layer are provided in such a manner that
the trailing end of the signal recording area recorded on at least one of said signal
recording layers and a beginning end of another signal recording area are located in a

tracking controllable range by said objective lens by an objective lens driving unit
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for data recorded on another signal recording layer are provided so as not to be
overlapped with each other. |
21. The optical disc for adjustment of an optical pickup according to claim 17 wherein
a substrate thickness of a side readout surface, track pitch and the pit length in said
first physical format are 1.2 mm, 1.6 pm and 0.9 to 3.3 pm, respectively, while a
substrate thickness of the side readout surface, track pitch and the pit length in said

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



