Optical Disc Recording and/ or Reproduci ng Apparatus and AbérJamtarp2006

Adj ust ment Met hod BACKGROUND OF THE I NVENTION Field of the Invention This
i nvention relates to a nmethod and an apparatus for recordi ng and/ or
reproducing information signals for a plurality of sorts of optical discs
having reciprocally different values of track pitch of the recording
tracks and hence differential recording densities.. This invention also
relates to a. nmethod for adjusting the aberration of the present optical

di sc recordi ng and/or reproduci ng nethod and apparatus. Description of

Rel ated Art In an optical disc used up to now as a recording nmedi um for

| nf or mgy afms@kécord?ﬁ%‘éﬁﬁﬁo? N@@dﬁ@ﬁg Apprahi aiRiAHRatioREABRRAAENNT
density. - For exanple, Inh the case of Hgnet o-opti cal disc having a
dianeteh@gﬁ @pproxinately 65 mm proposal s have been made for reducing the
track p O0f the recording track carrying the information signals from
1.6 mto 0.95 mto increase the recording density by a factor of

appr oxi BACKGROUNDKF TREINVENTION: nati on signals on the
magnet o- opti cal disc, having the .reduced track pitch as descri bed above,
-and f or Figt@ofthee Imv@ntiba recording information signals,, the spot dianeter
of the |ight beam scanning the recording track fornmed on the

magnet o- opt i j : ) | at, if
the spot ci s, EheRIBEAERIEE (6% Hohod id 8 Afakitug T0F RATME HMARFTh of

the rec?e&a%&u?ci}léai%brmaﬁon signals for a plurality of sorts of optical discs having

A

reciprocally different values of track piich of the resording tracks and hence

differential recording densities. This invention also relates to a metﬁpd for.adjusting

the aberration of thc‘ present optical disc recording and/or reproducing method and
. apparatus.

Description of Related Art
- Inan optical discused up to now as a recording medium for information signals,
atisnipts have been made for raising the recording density. -For example, in the case
ofa magséto-dptical disc havinga ciiainetér of approximately 65 mni, proposals have
been made for redﬁcing the track pitch of the‘ recording track carrying the information
signals from 1.6 pm to 0.95 pm to increase the recording density by a factor of

' appros{imatcly five. |
For recording information signals on the magneto-optical disc, having the
_ f_éducéd track pitch as described above, and for reproducing the recording information |

 signals, the spot diameter of the light beam scanning the recording track formed on the
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‘the recording track cannot be tracked correctly, with the r5dambdry 206G

I nformati on signals ~cannot be recorded or reproduced on or froma desired
recordi ng track. Thus, proposals have al so been nmade for using an optical
pi ckup device provided with a |ight source designed for radiating a |ight
beam of a shorter wavelength for reducing the spot size of the |ight beam
i1lumnated on the magneto- optical disc. If the optical pickup device,

radi ating the light.b of th t [ e . i ng
and/or 1 eprBgREPApisagn deetoft e af ardHEr VRS fheirPattaCE et if feRpll U
cannot be tracked correctly, because the spaot dianeter t he .liqght,beam
i s mar ked| §lamefggiofdhe llglg,bepﬁbgchgzﬁﬁ?r.ggr 'thPﬁglvP &P‘Eai‘i Bl,‘ai\Pfh‘ﬁtrﬁ‘émPH@ﬂf%"kt hat
the information signals cannot be recorded or reproduced correctly. For
di f f er ent i theireeprding trackernpattberirackediearrestly; withtaxssult that dnfasnation-signale
another for ultimately enabling recording and/or reproduction of plural

sorts of t&mnotrbe fejopdedoss mpi'odiicsdsm\ﬂrtﬂomiiafdfeeireﬂireqoedingd'ra@. densities by a
comon  optical disc recording and/ or reproduci ng apparatus, there has al so

been proposed ampig:5pbsatl Bive P beknn fiad8ndk alsige ROGpdaN pickapadenive
i ncl udi ng an optical" pickup device having a plural nunmber of |ight sources

o o U O RS2 MU sl 8 oy e o

| onger wavel engt h. | s1 pti cal [ or~reproduci ng appar at us

B
{1 ack pi ¢ copusl e bl sBiigal PYIRE, dovieh Rt beBh Bt S MERAL i ng
the track vrx)rieute(igngotil, lls Sser(rly fociorlégl)reding and/or reproducing a magneto-optical disc, the
d‘esired recording track cannot be tracked correctly, because the spot diameter of the
light beam is markedly smaller than the recording track width, with the result that the
information signals cannot be recorded or reproduced correctly.

For differentiating the track pitch values of the recording tracks from oilc
another for ultimately cnabling recording and/or reproduction of plural sorts of the
mzigncto-opti_cal discs with different recqrding densities by a common optical disc -
recording.and/qr reproducing apparatus, there has also been proposed an‘optical disc
recording and/or reproducing apparatus including an optical pickup device having a
plural number of light sources each radiating a light beam of a shorter wavelengthand -

a light beam of a ionger wavelength.

- This optical disc recording .and/or reproducing apparatus is designed to switch

between the plural light sources to radiate light beams of different wavelengths to
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refraction is nore significant than with a nmagneto-opti cal Sdamerh206ng a
track pitch of 0.95 pm and hence astigmatic aberration is produced in an
optical systemwhen the I|ight beamis transmtted along an optical path in
t he magneto-optical disc. So, in the .optical disc recording and/or
reproduci ng apparatus, ‘dedicated to a magneto-optical disc having a track
pitch of 1.6 [tni, the value of this astigmatic aberration is supervised

mmgnet o- optqpLisclf Gl fyPBhisRons ¥ addbed gPR AR paRgrokipocily
refraction_is lesser than w.th the net q:opti cal disc having a track.

pi tch of 1d1§f%[9¥hva£1lfér9f?ﬁ%’(raﬁwtéh‘%ﬁﬁ%&ﬁ?‘?@“ﬁ%‘i‘ tion is suppressed in the
optical system [Problens to be Solved by the Inventi in]] W.rriyg t he

above- descr i bedWatht theamagneterptisal idise hawingnthe Atranky piFD Afnber 1ah dadle ; gnt
sources, the device itself i's increased in size to render it difficult to
‘use the denefraetion fis anresighificantthan witcongnetosopdical disehawing eitragk ppigh ekt us
‘required to be reduced in size. Wth the sem conductor |aser, radiating a
light bearpgf fn,%ﬁﬁhewv@hamaﬁmatmqb pRedRA iR ¥h wptiedl\syStagh wiien tiganer
~consunption is l‘arger than wth the sem conductor |aser radiating a |ight

beam of a jqnger | . - : ol
cam ot a ]?@g%%é%lp"?‘(ﬁhﬁﬂﬂfeﬁ alGHgCdh tglﬁtg;[agPQ!lthﬁ'tﬁ@ﬁﬁ cté ptioR didd1eSE)h e

pi ckup dev oyl ng a sem—con aser 5 January 2006 with a | arger

_ ti . LS not iy t . - t ;
 Brse recortital R bforh i Dl et QB Eratid Hlcafeapld ARl
(S;gg} ]? ?2 ?gﬁ:ii?é gla{vggsggrgrt\ll'm h %tc%r %? | 1pg \Allxenr:, ?l%] s%rlzjxm%t (I)P %istagﬁg}ll%ﬁgez{l?érgz{t%n is

supervised with respect to the entire optical system. On the other hand, with the

magneto-optical disc having the track pitch of 0.95 ym, the double refraction is lesser
than with the magneto—opticai disc having a track pitch of 1.6 um, such that the
astigmatic aberration is suppressed in the optical system

[Problems to be Solved by the Invention]

‘With the above-descrii)ed optical pickup device, having a plural number of the
light sources, the device itself is increased in size to render it difficult touse the deviée '
in'an optical disc recording and/or reproducing apparatus required io be reduced in
size.

With the scmicon&uctor laser, radiating a light beam of a shoﬁcr wavelength,
such as approximafcly 650 nm, power consumption is larger than with the

| 'semico.nductor laser r#diating a light beam of a longer wavelength, such as

approximately 780 nm. The optical pickup device, employing a semiconductor laser
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under goes significant self-heating, so that, when the sem &dashary 2004 aser
I's nounted on an optical pickup device, neasures agai nst heat radiation
need to be taken to cause stabilized oscillations of the |ight beam when
t he sem conductor | aser is nounted on the optical pickup device, with the
result that it becomes difficult to reduce the size and the thickness of
the optical pickup device. Mreover, the sem conductor |aser radiating a

i ght beam of a shorter wavelength is nore expensive than th .
seni conducWith 3 lagggT P&&%F@WW"‘%& & P?feﬁqlwg tp ﬁg’ at FWQR?WBEC%R %ﬁbﬁc gptical
wavel ength of 780 nm which has so far been used extensively, Witr& t he
resul t t hatliscirécarfing andforgeproducing appasatuss Asiditaonally, wathfhe spadeqnsiugtof o
reduce the cost of the optical pickup device and hence that of the

- recor di ng" RiReY eith &ppeowergeonspmplivns the liémpedature t ¢reflicienbfis t lsgependal
di sc recordi ng and/ or, -reproduci ng apparatus, dedicated to a '

~nmagnet o- Oph]é&é}koég SfnifRYARGIfEhdatiag ksathb € vlidh the 88mivontnéior el smowitghal s
- are recorded oF reproduced on or froma nagneto-optical disc having a track

pitch of 1 hare i s 4 rai l: G ' dafbe | S
i able t o Bhah P BRP dob e sl ARLATHE AT 0RRN SO0 LobOaREA B el L o
If, in a recpdi and/.or repr i ng. . ' .

magnet o- opftf‘@éﬂzegg?%]@a P qgﬁ%ﬂgﬁt;%qgﬂb}vﬁgﬁ%fé%?@gﬁ%&ﬁlgg?}&g founted hal s
are to be recorded or 5 Januar 006 repyrodugced on aqp..fr a .
‘magnet o- opthecantical Bickup devige.iwih ¢ {?r?“]g it&? Hyﬁ?co?.’eé qﬂff;ch]g{gercdpge thesizgy 5
problemthat a difference is produced, under the effect of the '
af or enent i amkthegbickgesstdfdhapplicad pidmp de¥igteen an opti mum poi nt of the

focusi ng bi as _
. Moreover, the semiconductor laser radiating a light beam of a shorter

wavelength is more expensive than the semiconductor laser adaptcd-for oscillating the

ligﬁt beam with a wavelength of 780 nm, which has so far been used extensively, with

the result that, if this sémiconductor laser is used, it is not possible to reduce the cost

of the optical pickup device and hence that of the recording and/or reproducing
: épparatus.

: _If, with the.use of the 'op_ti.c‘al disc recording and/'or.nlaproducing_ apparatus, '
dedicated to a magneto-optical disc having a track pitch of 0.95 pm, information
signals are recorded or reproduced on or from a magl_leto—op,ticﬁl disc having a track
pitch of 1.6 pm, there is ‘raised a problem that astigmatic aberration is liable to be
produced in the recofding and/or reproducing optical system.

| ~ If, ina recording and/or reproducing apparatus dedicated to a magneto-optical

disc having a track pitch of 0.95 pm, information signals are to be recorded or
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in detecting the ADER (address in progressive error rate), Sdsmany 20060r rate
of the ADIP (address in pregroove), and an opti mum point of the focusing
bias of the RF signals of the nagneto-optical disc having the track pitch
of 0.95 m It is specifically necessary to electrically offset the focusing
bi as, optimzed for recording and/or reproduction of information signals
for a magneto-optical disc having a track pitch of 1.6 m wth respect to
the focusing bjas,of the optical ,disg recordin and/ or_.repr, cin

appar at us BRIIWCsA AN 08 %gd?%&-aﬂﬁ%rﬁwmﬁ’d@f’ﬁfé'cgr%ﬁr?&ﬁ?%ﬁm» thegral s -
on or froma magneto-optical disc _having a track pitch of 0.95 m wever,
the opti nu misesier prefdemodhaty ar diffsrspce 1uEe‘°ﬂB°‘t‘ﬁe“%@@(fi thearsteect fetheat i on
present in the individual recording and/or reproducing optical systens, to
render of fafetenaelitionedrastigmati¢ abrntationThetmeen poplimomopeintohths fogusing hias
dependi ng on changes in shape of the magneto-optical disc or to tilt of the
magnet o- Opihid%ﬁ:lctiﬂ'%ﬂié,ADER lat@fss b@?fﬁgrésswcrrdrmb}jeﬂhn atrot taabbof theilEP 't o
the recording surface of the magneto-optical disc. In this case, there is

[ﬁésﬁggﬁe%?g‘lﬁ?% afa%gra&v%_- 'Arﬂfﬁnér&g eig}gdgﬁﬁftthé’%éd&ﬁig' B8 tRIRFUifage Of

Isc f's not a direction perpendicular to
.the.recordi surface of t ' | ected |ight beam
suffers COCFQH%BE'SPS F%‘?‘P‘i%dﬂ%&%ﬁlf%trhgggzﬁﬁﬁbggggﬁﬁe ficiency of the.

i nformation signals. , odi nent provide recor.di and/. or

reproduci ng ap b‘?éf%@g%ﬂ‘ﬁcﬁfﬁaq ﬁbqu%b‘ﬁ?]i)f ?Esertrav: @8“?185?’%& 0&/35'%350% n
size and thickness and in which information signals can be, redqorded and/ or
r epr oducedeerrding andimnrepredyetionriipformatiogsigaals foraipagneto-optical disc having

atrack pitch of 1.6 um, with respect to the focusing bias of the optical disc recording

and/or reproducing apparatus optimized for recording and/or reproducing information
signﬂs on or from a magneto-optical disc having a track pitch of 0.95 pm.
However, the 6ptimum offset undergoes variations, due to the astigmatic
aberration presént in the individual recording and/or reproducing optical systems, to
render offset adjustment difficult. |
" There are also o_ccasiﬁns wherein, depending on changes in sh-apcf, of the
magnéto—optical disc or to tilt of the magneto-optical disc, the light beam is not
incident at right angles to the recording surface of the magncto;optical disc. In this
case, there is raised a problem that the light beam incident on the recording surface of
the magneto-o'ptical disc is not reflected in a direction perpendicular to the recording
-stIrfa'ce of the disc, such that the reflected light beam suffers coma aberration to

deteriorate the readout efficiency of the information signals.
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track pitch of 0.95 mand a magneto-optical disc having a Grlambarp2@@h of
1.6 m Enbodinents may al so provide a nethod for adjusting the aberration
for such recording and/or reproduci ng apparatus SUMVARY OF THE | NVENTI ON
According to a first aspect of the present invention, there is provided an
optical disc recording and/or reproducing apparatus conprising: a disc
rotati ng nechanism for selectively |oading thereon a plurality of sorts of
optical disc having reciprocally different values of the track pitch of

t he recor di fgmbodiciendnohaygmoeiddiaf fecorimg sad/oe sepobducing appeoatus iy wieelsi t y;
disc discrimnating neans for discrimnating the sort of the optical disc
| oaded tbe apparhtel swyrhet furthey redutedrinsize and fajhknessianddnivarich asfosmption a

| i ght beam having a wavel ength of approximately 780 nnm an_objective |ens
for coigmalgtaybe necordethandienrapreduticdtandor from & alagnetogopticed discdaviig a
irradiating said optical disc, said objective.lens having the nunerical
aper t urtesacknpifclopf & ¢ aad &t pagnete-optiged dise having raoraek Pitcheein &.6f .
‘generating the aberration in a |ight beamradjated from sajd %bjective
lens t Embodimans daay dlse provigat a raediodi for aeiwstng other abarrationy felh such
reflected Iight fromsaid optical disc; and control means for driving said
aber r atreeprding aulien FeRrodieing UPWEHHS ng on the sorts of said optical disc

di scrim nated by said disc 5 January 2006 di scrim nating neans for
correcting different sorts of the aberration produced in said |ight beam
to recaord and/qr reproduce the information signals for said optical disc.
Accordﬁ@&“@@Agﬁégg%-HEHQB@E§”§€n{he present invention, there is provided an

optical disc recordi ng and/ or reproduci ng, apparatus conprisjng: a disc
r gt ating According to% first aspect of the presen 1nv%‘1)1t10n, there 1sn;§)rowdeggan optic

disc recording and/or reproducing apparatus comprising: a disc rotating mechanism
for seleqtively loading thereon a plurality of sorts of optical disc baving reciprocally
different values of the track pitch of the recording track and hence different values of
~ the recording density; disc discriminating means for discriminating the sort of the
- optical disc loaded on said disc rotating mechanism; a light source for radiating a
light beam having a wavelength of approximately 780 nm; an objective lens for
' -converging the light beam _radiateé from said light source fo-r irradiating said optical
disc, said objective lens having the numerical aperture (NA) of approximately 0.62;
aberration producing means for geﬁerating the aberration in a light beam radiated from
~said objective lens to said optical disé; light receiving means for receiving the
reflected light from said optical disc; and control means for driving said aberration

producing means depending on the sorts of said optical disc discriminated by said disc




mechani sm for selectively |oading thereon a first optical flilamahe2lOfg a
first index of double refraction and a second optical disc having a second
i ndex of double refraction larger than said first index of refraction;
disc discrimnating nmeans for discrimnating the sort of the optical disc
| oaded on said disc rotating nechanism a light source for radiating a

| i ght beam of a sol e wavel ength; an objective |lens for converging the |ight
beamradiated fromsaid |light source for illumnating the converged |ight
beam on the optical disc | oaded on said disc rotating nmechani sm

aber r at idistripniadticg mgeans dos cohecting differemtgsartseofatherabetrration iprodured| ingdaid beam
radiated fromsaid objective lens to said optical disc; |ight receiving
means f dight besn \td hecord andel kgnrodacd ihglihfdranionaighabpfarsaid opticat disand
control nmeans for driving said aberration produci ng neans dependi ng on the

sort of saidAqpbidiag tdi $cechR adpchaf abe hyeseait dnvértionditbaei isi pravided aeans
for correcting the aberration produced in the |ight beamto record and/ or

I eproduepticall diseetédRding anélos fepfodirtinh Qipbhrdbs WodtprisTiie aptiscatotakisg
recordi ng and/ or reproduci ng apparatus . rmay record or reproducer

i nfor ”atnh&ﬁaﬁisﬁf‘PdrssefléUtivléilec?akiilﬁgDﬂie?ecﬁi atfiir epticdalisdhadag angwtiadel bf er ent
val ues of the track pitch | e correcting the astigmatic aberration and

coma  abebRireRAcHELING s%ewh& Jsiﬁlc%puisfeqiavﬁyga Q82 Ju indek b¥idaible réﬁﬁ@t‘i&h ng
and/or 7 5 January 2006 reproduction of information signals for plural

oL ORI oo (g i gty maleibiniog
method e sort of the optical disc loaded on said disc rotating mechanism; a light source for
radiaiing a light beam of a sole wavelength; an objective lens for converging the light
beam radiated from said light source for illuminating the converged light beam on the
optical disc loaded on said disc rotating mechanism; aberration producing means for
| producing the aberration in the light beam radiated from said objective lens to said
~ optical disc; light recéiving means for receiving the reflected light from said optical
disc; and control means for driving said aberration producing means depending on the
sort of said optical disc discriminated by said disc discriminating means for correcting
the aberriltion produced in the liglit beam to record and/or i'eproduce information
signals for said opticai disc.
' The optical disc recording and/or reproducing apparatus may record or
reproduce: information signals for plural sorts of the optical discs, having different
values of the track pitch, while correcting the astigmatic aberration and coma

aberration produced in the optical system for optimizing recording and/or




for adjusting the aberration in an optical disc device on SHamiarg2006oe
selectively l|oaded a first optical disc having a first index of double
refraction or a second optical disc having a second index of refraction

| arger than said first index of double refraction, and which includes a
liquid crystal device between a |light source and an objective |ens
converging a light beamradiated fromsaid |ight source on the optica

di sc | oaded on said optical disc device, said nmethod conprising: an

optim zing step of optimzing the focusing bias if the | oaded optical disc
i s the freptucien oflinfdinsation sigrafps fdr platairsonty dfhthevaitical disctwish fdifferinbg
bias optim zed at said optim zing step; a first adjustnent step of

adj ust i Rghieh@\tid tragepagnl i ed to said liquid crystal device so that the
phase difference between a polarized |ight conmponent along the arraying

direction of Acardinkiteditbirdaypécdlof dey prseanidveamid)ehierpds providet h ingdthod
conponent along a direction perpendicular to said arraying direction of

sai d |i gyt ddfifsyihf ahe dder@tiond inl apdptiepPaixi dBlLied Yn2dBichvbgl deXsdlectivety
wavel ength; ‘a stéep of storing the voltage adjusted in said first

adj ust ”?Gﬁdeﬁtaeﬂrﬁ%tpﬁcﬁledi% AR g \WPHEARTRI N 0 P JORIIR ¥ fradticie§0A de@idusptivant
step of adjusting the voltage applied to said |iquid crystal device so as

~to correede hﬂﬁn§09”§ecaﬁ&rﬁ@5§;%f PagRdid 188kH thal QRN RSt PhdexI0f @ifhl@ step
of storing the voltage adjusted at said second adjustnent step in the

B e L I
for adj Ygld-RYe 186 ARRIEAhE A LRk B RAdGR HOSCsHE Tighe sOT WY CheCaRicAE
disc loaded on said optical disc device, said method comprising: an optimizing step of
optimizing the focusing bias if the loaded optical disc is the first optical disc; a step of
storing the value of the focusing bias optimized at said optimizing step; a first
adjustment step of adjusting the voltage applied to said liquid crystal device so that the
- phase difference betWeen a polarized light component along the arraying direction of
said liquid crystal device and another polarized light component along a direction
perpendicular to said arraying direction of said liquid crystal device will be
approximateiy A2, where A is the Waveiength; a step of storing the voltage adjusted in
said first adjustment step as a reference voltage in a memory; a second adjustment
- step of adjusting the voltage applied to said liquid crystal device so as to correct the
coma aberration based on said reference voltage; and a step of storing the voltage

adjusted at said second adjustinent step in the memory as a coma aberration correcting

voltage.




sel ectively loaded a first optical disc having a first i ndgdamsfryd2006! e
refraction or a second optical disc having a second index of refraction

| arger than said first index of double refraction, and which includes a
liquid crystal device between a |light source and an objective |ens
converging a |light beamradiated fromsaid |ight source on the optical

di sc | oaded on said optical disc device, said nmethod conprising: an

optim zing step of optimzing the focusing bias if the | oaded optical disc
is the second optical disc;, a step of storing the value of the focusing -
bi as opti ni zédcardirgite aponrthzaspges o€ phe presenst inyeptien, niste i¢ epowded a
adjusting the voltage applied to.said liquid crysta] device so, that the

phase difsthedfer astiesteenthe pbrgationdn %kﬁpttff@ﬁﬁﬁ% Ve AY Wii&harc?%yl?%g

direction of sai.d Liguid crystagl ,devi ce and. apot her | ari zed |j.ght
componentlegiusly 1Gades dtst GHbe: HS6 dettnear ot e of Ragblegreliertitlios s of
said liquid crystal,.device will bge. prooximat el y. V2, .wher e | e
vavel engtinndcontap it Wavifa fgeeo ingRRY ARG tapds o Tt iy dpdeiCor
adj ust t ' ; ' t
Step ofOupR ERRRo it SHRICHRISEGabY SRRTREHcobAREERS REMIRKERS
correcti : i | | ' , and
- gorT ect gl thjedi BIBLORy R A1ighN pbaRcAdRRe Rt LISTANSOUIA SRR an
an astl Bﬁﬁéél(di@,bl%raﬂéd bRRaldOGHtRGY e dé9ideag4id rhéthbl @offipiising: aWdptithizéhg
aberration adjustnment nmethod, information signals may be recorded or
reprodugef édPopthiziag thofdcusifg bize i6phe daddedi opticalidide i fHeeseeohd \opiticels  of
the track pitch, while the astigmatic aberration and conma aberrati on nay
be cor r disced sepalf sering tikavaud afi theer focBSiNG bias optimized at said optimizing step;

a first adjustment step of adjusting the voltage applied to said liquid crystal device so
that the phase difference between a polarized light component along the arraying
- direction of said liquid crystal device and another polarized light component along a
direction perpendicular to said arraying direction of said liquid crystal device will be
approximately A/2, where A is the wavelength; a step of storing the voltage adjusted at
said first adjustment step as a reference voltage in a memory; a second adjustment step

of adjusting the voltage applied to said liquid crystal device for correcting the

astigniaﬁc aberration based on said.referehce voltage; and a stép of storing the voltage
adjusted at said second adjustment step as an astigmatic aberration correcting voltage
in the memory.

With the aberration adjustment method, information signals may be recorded or
reproduced for plural sorts of the optical discs with different values of the track pitch,

while the astigmatic aberration and coma aberration may be corrected such as to




provide for optimized recording and/or reproduction of inf&dmaini06i gnal s
for plural sorts of the optical disc having different values of the track
pitch. BRI EF DESCRI PTION OF THE DRAWNGS Fig. | is a block diagram show ng
a recordi ng and/ or reproducing apparatus to which the aberration

adj ustmrent nmet hod of the present invention is applied. Fig. 2 is a
schematic plan view showing a recording track of a first magneto- optical
disc. Fig. 3 is a schematic plan view showing a recording track of a second
magnet o- optical disc. Fig. 4 is a schematic perspective view show ng a
1iquid propddefordentimized gppdrdingiandf/or reprodectinn of infermatéon signgls for plural
schematic plan view show ng. each el ectrode pattern provided on a liquid

cryst al Seféspihe optigal dise favingdiffareak yalusg OF gk pitch-ne phase difference

of ors cRRIER JAESERTP ST OR e RAWEGRes 20 & |+ ht “beam trans tred

housh the Hn 0 P B A Ao AR oD oo
A T 8 e

respect to  pfie il ¥ s&ibnYtid ARG ABR! dRNihE o RotdifAY!tFhck ST BrstdR¥giRo-

optical disc.

Fig. 3 is a schematic plan view showing a recording track of a second magneto-
optical disc. |

Fig. 4 is a schematic perspective view showing a liquid crystal device
employed in the present invention.

Fig. 5 is a schematic plan view showing each electrode pattern provided on a

- liquid crystal device.

Fig. 6 is a graph showing changes in the phase difference between a polarized
component, having the same direction as the direction of orientation of liquid crystal
molecules, of a light beam transmitted through the liquid crystal device, and a

polarized component, having a direction perpendicular thereto, of the same light beam,

&b




Fig.8 is a graph show ng changes in the error rate of RF stdaalasy 2006h
respect to a driving voltage applied across first and second el ectrode
patterns .and a conmon el ectrode pattern of the liquid crystal device.
Fig.9 is a block diagram showi ng the structure of an aberration adjustnent
device enployed in the present invention. Fig. 10 is a graph show ng
changes in ADER with respect to the driving voltage applied across the
first electrode patten and the comon el ectrode pattern of the |iquid
crystal devjce. Fig. 11 .s.a flowhart{, show t.ne aberrati on adj ust nent :
met hod acc‘BF]éiF‘ﬁBe‘Etgo tﬁﬁgrlﬁ}”@s\é‘ma&crﬂ?BhF&%melg?‘ﬂ‘.lafrx aelaf{eé'&‘l‘*?errat ic plan view
showt ng anot her_enbodi ment of each el ectrode pattern provjded in the
liquid cryst al FieVicegraphshewing exngrs mu@mn@mﬂmﬁ%@ﬂmagew%mi ng

to the drawi ngs, preferred enbodi nents of the present invention will be
expl ai ned the deieira voltdge apiptied ¢b the liqutid dryshaltdevine. present invention is not
limted to the enbodi nents now expl ai ned but nay be suitably nodified

Wi thout depart iFpgIgfig # aﬁﬁﬁloaq@gehaﬂgegimhawrmdfl%gnﬂswmmspmwre of
an optical disc recording and/or 9 January 2006 reproduci ng appar at us

ebodyi N9 J iy RkaRsiHike BBRBA aBfbss Hi6 AleRRBhd Uciodl fllifns’ ARO[ Eomadid/ OF
reproduci ng app&ratu$ 1*includes an
electrode pattern of the liquid crystal device.
Fig.9 is a block diagram shoWing the structure of an aberration adjustment
device employed in the present invention.
Fig.10is a graph showing changes in ADER with respect to the driving voltage
applied across the first electrode patten and the common electrode pattern of the liquid

crystal device.

Fig.11 is a flowchart showing the aberration adjustment method according to
the present invention. |
Fig.12 is a schematic plan view showing another embodiment of each electrode
pattern provided in the liquid crystal device.
" DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to the drawings, preferred embodiments of the present invention will
be explained in detail. It should be noted that the present invention.is not limited to
_ ihe embodiments now expiained but may be suitably modified without departing from
its scope. |

Fig.1 shows an illustrative structure of an optical disc recording and/or

g




optical pickup device 3 having an optical system not show§Jafwry 2006
illTumnating a |ight beamon a magneto-optical disc 2, as a recording

medi um and for detecting the light beamreflected fromthe

magnet o-optical disc 2, a magnetic head 4 for applying an external
magnetic field nodul ated depending on the information signals to be
recorded on the magneto-optical disc 2, and a spindle notor 5 carrying the
magnet o-opti cal disc and adapted for operating as a rotating nechanismfor
~rotational driving this magneto- optical disc. In the optical disc

r ecor di ng repr@dueingappataties ¢rabedying upresentdavediding the present invention,
the nmagnetic head 4 is nounted facing the optical pickup device 3, wth

t he magnet o- optlhegirestnt optical discetowading anbior eprelwingapparates 1tihdudes@r and
outer rimnms of the magneto-optical disc 2 in synchronismw th the novenent

of the opiobtighl pipke Hevidesihaeing anldjticPkytah, Ao eyl TRnSnatiha liphevi ded
on the optical disc recording and/or reproducing apparatus 1, includes a

sem conduglah diig g{aglﬁém- i@l Uis8! a8 MR B medifhll B ForliderinodhE 1iBFAT

i1l um nat nal®* recordi hg surface magnet o- opti ca sc 2.

Thi s sem ¢onductor. l.aser ,J11. radjatin .l ight bea vi,ng.a wayel engt h
Ropr oxi maPSH TGRS 4e mAeRPlo p i s B mazaetq BRa L et A Fiog
optical picku devi ce used r reading in the jnformatjon froman optical
dl sc havPﬁﬁt 5 I?@%{@!ecgﬁﬁﬁﬂmi@a'&#dﬁn@ 8g 8P thedgtarmatien signalste Berecaidedy 1. 6

m The optical pickup device 3 includes, on one side of the sem conductor
| aser 11, onthe magneto-optical disc2, and a spindle motor 5 carrying the magneto-optical disc

and adapted for operating as a rbtat_ing mechanism for rotational driving this magneto-
optical disc.

In the optical disc recording and/or reproducing apparatus 1, embodying the
present invention, the magnetic head 4 is mounted facing the optical pickup device 3,
with the magneto-optical disc 2 in-between, and is movable across the inner and outer
rims of the magneto-optical disc 2 in synchronism with the movement of the optical
pickup device 3.

The optical pickup device 3, thus provided on the opticél disc recording and/or
reproducing apparatus 1, includes a semiconductor laser 11, as a light source for.
outputting a light beam illuminated on the signal recording surface of the magneto-
optical disc 2. |

This semiconductor laser 11, radiating a light beam having a | wavelength

- approximately equal to 780 nm, is widely used as a light source for an optical pickup

device used for reading in the information from an optical disc having the track pitch

#
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a grating 12 and a beamsputter 13 in this order |ooking fi5daniadne2006
sem conductor |laser 11. The grating 12 splits a light beam L1, radiated
fromthe sem conductor laser 11, into a main |ight beam and two subsidiary
| i ght beans, for acquiring tracking error signals by a three-beam nethod.
The beam spl itter 13 separates the light beamillum nated on the magneto-.
optical disc 2 fromthe return |[ight beamreflected fromthe
magnet o-optical disc 2. Meanwhile, a conbination prismwth a Wl laston
_prismis us 13. The optical pickup device 3
“includes & ilgff chHﬁcﬁlgg?qagkgfgp?rggﬂrggqp}y WWHQ the light beamradiated at a
reset radiatign angle fromihe sem cqonductor S 11, .and, an objective
i Fecgreg i s i alfor

lens 15 for co AY RIFRIAdeg e JaeHAes Riongs q Seanicpiicior lascy
illumnating the coI limated |ight on a signal recording surface of the
magnet o- optgrating 12asd abeamrsplitters1 indbis, ordertookingdron the segicandettoelaseon of
transm ssion of the light beam fromthe sem conductor |laser 11 fromthe
beam splititler 13. The optical pickup device 3 also includes an anal yzer 16
for converting the Kerr rotation angle of the return [ight beaminto

output |ight iy ngfaﬂ 1295131% aflh%ﬂt%eblﬁrm diate@FrbrA tRNGEREH B IR astB] 1,25

| i ght receiving ans receiving the |ight beamreflected back friomthe

T - TP T B T R A 0P 1
direction of isel; | e trlcg e%xrﬁemcthod

The beam splitter 13 separates the light beam illuminated on the magneto-
optical disc 2 from the return light beam reflected from the magneto-optical disc 2.
Meanwhile, a combination prism with a Wollaston prism is used herein as the beam
Sp]itter 13.

The optiéal pickup device 3 includes a collimator lens14 for collimating the
light beam radiated at a preset radiation angle from the semiconductor laser 11, and
an objective lens 15 for converging the light beam collimated by the lens 14 and for
illuminating the collimated light on a signal recording surface of the magneto-optical
disc 2, in this order, when locking along a direction of transmission of the light beam
from the scmiconductof laser 11 from the beam splitter 13.

The optical pickup device 3 also includes an analyzer 16 for con?eﬂing the Kerr
rotation angle of the return light beam into output light intensity, a multiple lens 17,

and a photodetector 18, as light receiving means for receiving the light beam reflected

back from the magneto-optical disc 2 and transmitted through the analyzer 16 and the

4
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return li ght beam of the beamsplitter 13 reflected back f 5dimudng2006
magnet o-optical disc 2. O these conponents, the photodetector 18 converts
data recorded on the magneto-optical disc 2 into output electrical

signal s, depending on light volune variations ascribable to the difference-

in the angle of rotation of the plane of polarization of the received
return light beamreflected back fromthe magneto-optical disc 2.
Meanwhi | e, such objective | ens having the nunerical aperture NA equal to

approxi mately 0.62 is used as,the.,objecti.ve_|lens. 15.. e r in
the Iight linls (A (e in, 5 OFdTo St A oGkILE gk l?‘gﬁ?@b@a‘f&?%ﬁ’?@“ﬁg )
wavel ength of 780 nm transmtted through the ohjective |lens 15 for bein
conver ged retyrmlight beannefihe beamspltte sf-cE}BFFE g‘mﬁl h?dnégnq‘%'Pch%l%sé:am °
spot, with a spot dianeter of approximately 1.53 m at the focused
position. 2ZThat is, the light beamw th the wavel ength of 780 nmis

converged by the objective lens 15, with the nunerical aperture NA of

appr oxi mat el y @©f6Ress86mpsnéntsytienphetddatectonel § oonsats gatsirecardediont the
objective lens 15 on the signal recording surface of the nmagnetic disc 2,

so as to f,ﬁggﬁqug).tgﬁgglsd]% itd Gt Oélecﬁican'lﬁig%lspfdepmiﬁgidmﬁglhtyvdzuﬁﬁ m It

shoul d be n I n the magneto-optical disc 2 wth a .di aneter of

2 g TR i o SR

p%?anza}lion 'o? the regei{r] &d'retirn llzg%q %cam reflected back from the magneto-optical
disc 2. |

Meanwhile, such objective lens having the numerical aperture NA equal to

approximately 0.62 is used as the objective lens 15 adapted for converging the light
beam on the magneto-optical disc 2. The light beam, with the wavelength of 780 nm,
transmitted through the objective lens 15 for bcing converged on and illuminating the
magneto-optical disc 2, forms a beam spot, with a spot diameter of approximately 1.53
um, at the focused position. That is, the light beam with the wavelength of 780 nm is
converged by the objective lens 15, with the numerical aperture NA of approximately
0.62, and is illuminated at the focused position of the objective lens 15 on the signal
recording surface of the magnetic disc 2, so as to form a beam spot with 2 spot
diameter of approximately 1.53 pm. |
| It should be noted that, in the magneto-optical disc 2 with a diameter of

approximately 64 mm, a recording track 21 of a first magneto-optical disc 2a, having

a recor'ding capacity of 140 MB, is formed with a track pitch Tp, of approximately 1.6

12




m as shown in Fig.2. This recording track 21 includes a gfdemmrp2@6 as a
data recording area, and, on both sides of the groove 21G wobbl ed | ands
21L for producing track controlling and address detecting signals. In the
magnet o-optical disc 2 with a dianeter of approximtely 64 nm a recording
track 22 of a second magneto-optical disc 2b, having a recordi ng capacity.
of 650 MB, is forned to have a track pitch Tp2 of approximately 0.95 m as
shown in Fig.3. This recording track 22 includes a data recording area as

| and 22L, a: 2G1, ' Lo 4. the -
L1 22 SOV D 105 PR B ALA00E Filpolm ok Pl he
oo B oSl TR RSB e SR BRRHAF I L o

reproducing information signals on or froma desired recording track of
t he magnetprodipting tthckicentralling nad|adgdrass detesting signalsed from t he opti cal

pi ckup device 3 needs to correctly scan the recording track of the
magnet o- opt i cal [rdilecmagnéto-aptibal diser2 tith hidjdrhetor afnappraumataly 164 wonre t he
recording track of the magneto-optical disc 2, at |east tracking :

control lig @Hg@qk&k@wf a 56N HSRRISlopHicaInditd12b, Halveng 4 dordigroapauityni ng

position w controlled based on this tracking controlling signal.

o1 e LS R L SR chptashy Do ipror e

by the tracking controlll , "the eam neéds t

illum nated._on.the .entire w.dt .t he .recordi .ack e

wobbl ed | dﬂ&gg-éu, IS éﬁ’f@gt‘ﬁ%ca‘g?%b‘@cggd‘gz‘zé%a%z%%% 2"2‘%;‘.83@\?\’5 figl 220 Opti cal
d SC. r ecorg%(;l‘ge fféjll, (c));x orn%psrit?cdgtc tlhréqax?g B%L? %olf%leljir’nitlil?gf't rf:nraeE:(I)r%ri]ng,;L fiack 22, and

a wobbled groove 22G, for producing track controlling and address detecting signals,

on the opposite side of the land 22L.

Tt should be noted that, for optimally recording and/or reproducing information
signals on or from a desired recording track of the magneto-optical disc 2, the light
beam radiated from the optical pickup device 3 needs to correctly scan the recording
track of the magneto-optical disc 2. In order for the light beam to correcily scan the

 recording track of the magneto-optical disé 2, at Jeast tracking controlling signals need
to be generated so that the light beam scanning position will be controlled based on
this tracking controlling signa]; That is, in order for the light beam to correctly scan
the recording track by the tracking controlling signals, the light beam needs to be
jlluminated on the entire width of the recording track to detect the wobbled lands 211,
221 or the grooves 22G, 22G, and 22G,.

With the optical disc recording and/or reproducing apparatus 1, information
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5 January 2006 signals are recorded on or reproduced from tSHendary 2406

magnet o-optical disc 2a having the track pitch of 1.6 mand fromthe
second magnet o-optical disc 2b having the track pitch of 0.95 [, m by a
sole light beamradiated fromthe sem conductor |aser 11 as a sole light
source. So, wth the optical disc recording and/or reproducing apparatus 1
according to the present invention, a liquid crystal device 31 as neans
for generating the aberration is arranged between a collimator |lens 14 and

an obj ectiye J NS hooralllich drirBHidhuted it thlfist fiaghtid-SptieA didonaivant the

astigmattiés rathon and cona aberration to adju the" beam di aneter to

record and/ or r.eprqdu I nf orymat i S| I or f '

magnet o- ogﬁ‘? tragk &*@H’f;‘gﬁ i ?Wgﬂ? F%cgaﬁgf@%todépéﬁag Ht%m%a}%l g{ lele gg%]% nd
magnet o- optical disc 2b having the tragk pitch of 0.95 Speci fi.cal ly,
the |iqui @iichpfi0aPS payibyea sple Heht béam Erisieh g H?ea?cé‘“§9n‘g]‘|‘fa°‘gla§"é'&}n4f a

el ectrode plate 34 are arranged on both sides of a liquid crystal plate 32,
i ncl udi ng sole lightdoorgest al nol ecul es seal ed therein, as shown in Figs.4 and
5. O these electrode plates, the first electrode-plate 33 includes a pair

of electrode galwithike optidadtiiscsectadingfand/arireprodacingpppanates 3ircording to
transmtting the |ight beamthere through, as a reference. One of these

el ect rOdetR%ﬁfe‘é‘émnb&ticﬁwﬁ uid drj$tal dRi @BI R dBean@ @bt Leritrafias theibdrritium ot her
bei ng terned a second el ectrode pattern 36b. On the Tirst el ectrode plate

33, i of el ' f , i .
st o el Pon g 8pE REGNERD R J4TR (ecHe JoR L7 IR, AgRidinyiule

glg;gc;[ ;oge ?}Ict&%rlr}s L(S)er todad?unst Ehr}:eas 1lé¥nqticsal g&at? n Ip cc;rh{l %eﬁitf“o%tﬁ%gﬁs? flLern
beam diameter to record and/or reproduce information signals on or from the first
magneto-optical disc 2a having the track pitch of 1.6 pm and the second magneto-
optical disc 2b having the track pitch of 0.95 pm.

Specifically, the liquid crystal device 31 a first electrode plate 33 and a second
electrode plate 34 are arranged on both sides of a liquid crystal plate 32, including
liquid crystal molecules sealed therein, as shown in Figs.4 and 5.

" Of these electrode plates, the first electrode plate 33 includes a pair of electrode .
paiterns on both sides of a circular aperture 35, transmitting.the light beam there
through, as a referencé. One of these electrode patterns is termed a first electrpde
pattern 36a, with the other being termed a second electrode pattern 36b.

On the first electrode plate 33, a pair of electrode patterns are formed on the

outer sides of the first electrode pattern 36a and the second electrode pattern 36b. The

electrode pattern formed on the outer side of the first electrode pattern 36a is a third

L)
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14 el ectrode pattern 36¢c, while the el ectrode pattern fornBdamary2060ut er
side of the second electrode pattern 36b is terned a fourth el ectrode:
pattern 36d. Betw xt and around these first to fourth electrode patterns is
formed an electrode pattern terned a fifth electrode pattern 37. On the
second el ectrode plate 34 is formed a common el ectrode pattern 37 facing.
these first to fifth electrode patterns 36a to 36e. Across the first to
fifth electrode patterns 36a to 36e and the comon el ectrode pattern 37 is

applied a drivi Vol t . S r, .di i f ttld qui d
crystal aeteptiageopatferh S, Spilehe 8ol el Eatted Bh TR biter SN U
the driving voltage, bein l.ied agraoss _the respective ectrode
patterns, Seerndglecirods qu%a%%ilg_er@s |aif38f41c???%° ei%i‘iegl é&‘é/stal plate 32 to
change the orientation of liquid crystal nolecules in the || afuid rystal
pl ate 32. ThusBehvixh ztmleam@geﬂte% s 4o fapgh electsrds Ratierns/isr OF’ESﬁi@)dli'uci ng
apparatus 1, the beamdi aneter of the |ight beamradiated fromthe

seni conduceletrodapatteltemmed befifthdicosodaipayernt3d. | i qui d crystal' device 31 to
effect optimum recording and/or reproduction of information signals on or

fromthe first gpgRelRoadtdédtodd fste 3 Raforimgd 4 bemniacHepirddehpatterit. ¥ m and
t he second nagnet o-optical disc 2Zb having the track pitch of 0.95 m In

the 1T qui d gy sial diEMonibecibfe Jifahaseyab bages V 1, Vim Viu, Vi.c4 and

VLc5, applied”across fth elettrode patterns 36a to 36e and the common

el ectrode pat t@%&‘ﬁs léé gi?{tz% fii{fn: e@)%‘i’m%% bRAEmS B8 tESBE S € BlnHdd G8&rode

patterns, wher

pattern 37 is applied a driving voltage of the same or different potential from a liquid
crystal driving unit, not shown, connected to each electrode pattern. By the driving
voltage being applied across the respective electrode patterns, the driving voltage is
applied to the liquid crystal plate 32 to change the orientation of liquid crystal
molecules in the liquid crystal plate 32.

Thus, with the present optical disc recording and/or reproducing apparatus 1,
the beam diameter of the light beam radiated from the semiconductor laser 11 may be
adjusted by the liquid crystal device 31 to effect optimum recording and/or
reproduction of informafion signals on or from the first magneto-optical disc2a having
the track pitch of 1.6 pzﬁ and the second magneto-optical disc 2b having the track pitch
0of 0.95 pm. |

In the liquid crystal device 31, the driving voltagcs Vier Vi Vicss Vies and

- Vics» applied across the fifth electrode patterns 36a td 36e and the common electrode

pattern 37, are applied across the respective electrode patterns, whereby the orientation

A
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15 5 January 2006 of the respective liquid crystal nol ecul édammry?@litged
responsive to the respective driving voltages VLcl to V5, C5. Wth the
orientation of the liquid crystal nolecules thus changed, phase difference
is produced in the light beamtraversing the liquid crystal device 31

Thi s phase difference, which depends on the respective driving voltages
VLCl to VLcS, applied to the liquid crystal device 31, is produced between
a polarized [|ight conponent having the same direction as the orientation

of the liquid crystal device 31 and a pol.arjzed nt havj th
i recti on Wchpanicstva G cag] Malsqolzsan HETEesL SFPYSVE ROTEn(oPRHIRE, 1ot
t he respective el ectrode patterns, as a functlon of .the dlfferent al ues

of the fi rdivingveélidges W toiVigs. VWlithdhe erientaion phthe liquid peystal moleqlesthys o
device 31 synthesizes the aforenenti oned phase difference to the

asti gmat i chahesd, phasndifederndecis pooducatian tiat light beamo taveinigrthe liguisherystal
system to adjust the respective driving voltages Vicl to VLcs so that the

RV (root dLE%i’dé 9 %ﬁ)p a¥@lHLerOhce, RMidPY&pdndein m@eesrp%t:uwaﬁfnnrghmm asn

spot as throttled e objective lens 15, will be of the |east vaI ue.
ol EPH i il GRS P&%ﬁ@%mmce (At ol
| UE‘??S;ES‘)@féhC Gpmirgnent Anvineybs s SREHoR A5 the Crideich oL I folit s
el ectrode patterns 36a, 36b and 36e of the I| ui,d crystal devic
respectiv chcérléiﬂsl@tpcﬁﬁﬂée(l:]&m&?wp@%I aﬁB’(getﬂF idgpcu%%pqrg?n ifga 'i]ﬁe{ﬁ]tﬂg
voltages VLC3 and V,,C4, applied to the third and fourth el ectrode
patterns 3fd, asBﬁmesalloea]i;getd erephaalues, for the respective electrode patterns, as a
function of the different values of the first to fifth driving voltages V¢, to Vi;. The
liquid crystal device 31 synthesizes the aforementioned phase difference to the
astigmatic aberration and the coma aberration, produced in the optical system, to
adjust the respective driving voltages V;, to Vo5 so that the RMS (root mean square)
value of the wave front aberration of the beam spot, as throttled by the objective lens
15, will be of the least value.
| If, in the optical disc recording and/or reproducing apparatus 1, information
signals are to be recorded on or reproduced from the first magneto-optical disc 2a,
with the track pitch of 1.6 pm, the driving voltages V, ¢, Vi, and V5, applied to the
first, second and fifth electrode patterns 36a, 36b and 36e of the !iqﬁid crystal device
31, respectively, are set at a certain equal potential, whi_lst the driving voltages Vi,

and V., applied to the third and fourth electrode patterns 36¢, 364, are set to the

~ same potential different from the potential of the driving voltages Vi, Vi, and Vi,
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- sane potential different fromthe potential of the driving5Jahtag2806/Lcl, V
and VLc5, 16 5 January 2006 thereby producing astigmatic aberration in the
| ight beamto control the beam spot dianeter to adjust the astigmatic
aberration. If information signals are recorded or reproduced on or from
the second magneto-optical disc 2b having the track pitch of 0.95 m the
respective driving voltages V, Cl to Vim applied to the respective

el ectrode patterns of the liquid crystal device 31, are adjusted so as not
to produce astigmaii ¢ aberratjon in the | jght am . The reasan is that the -
second madMIERY Hb?‘f‘@éﬂg %ﬁ?@aﬂi aeIratieg ]’Pﬁbg Flrgéli Eeapﬂl {e ﬁoBtfm]g&)ggl_)ea%sp °

under goes double refraction only to a mnor extent and hence is subjected
to only Miameter tpsadjustdbe astigreatieabesftionpeci fical |y, the driving vol t ages
V1, V4applied to the first and fourth electrode patterns 36a, 36d and the
driving vol t agEsinformatidrCSigapls| aredrecondedher seproducethdn tdri frame Hex seesnd
patterns. 36b, 36¢c are respectively shifted to the plus side and to the

m nus si denfhefo-befici A2l Bhimgethe Whickhpitéll bf B 5p, thaadpeativiedaving
‘'subsequently, to adjust the coma aberration. Meanwhile, if the information

3Lj-.”aLZV?ESﬁﬁﬂ%E&%?@F‘%P“Q“S&. S e e ™
av | e Vol |

vim “app Pelea ﬁreesfdé‘i%?cﬁé 5§P§f€°&¢6§ L e et Akt e BBl
Pl ar | 21 nghedeRPBrB A iEsergbR ek BPAG Ais A RYAE Bt ke BETGRE B85 he

liquid crystal nolecules ) . : . .
um, undergoes double refraction only to a minor extent and hence is subjected to only

little astigmatic aberration. Specifically, the driving voltages Vi ,, Vyc,applied to the
first and fourth electrode patterns 36a, 36d and the driving voltages V|, V|, applied
o the second and third electrode patterns 36b, 36¢ are respectively shifted to the plus
side and to the minus side of a reference voltage, which will be explained in detail

subsequently, to adjust the coma aberration.

Meanwhile, if the information signals are recorded on or reproduced from the

second magneto-optical disc 2b having the track pitch of 0.95 pm, the reference

Voltage is adjusted and set in advance so that the mean value of the driving voltages
V.o to Vi, applied to the respective eléctrode patterns and the common electrode
pattern 37, will be in the vicinity of 2/A of the phase difference betwéen a polarizing
component having the same direction as the orientation of the liquid crystal molecules
of the light beam transmﬁtcd through the liquid crystal device 31 and a polarizing

component having the direction perpendicular thereto.

L
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of the Iight beamtransmtted through the liquid crystal déJamerB20d6nd a
pol ari zi ng conponent having the direction perpendicular thereto. 17 Fig.6
shows ‘changes in the phase difference in case the respective driving
voltages V1.Cl to VLcS5 to be applied to the respective el ectrode patterns
of the liquid crystal device 31, applied to the respective el ectrode
patterns of the liquid crystal device 31, are set at the sane potential,
whi ch sanme potential is changed so that the aforenentioned phase

difference will_be in the vicinpity of X Fig. 7. sha change in. pitter
of the read- outFle shpy Abanges H’agé P{‘@erégfﬁé eV W%Pﬁdeﬁlcﬁgﬁé%l"ﬁ% be
applied to the respective el ectrode Patterns. Vr cl to VLc5, ﬁpﬁl k,ed, to the
respect i verodlages Vogldto Yaas tebagpplied teothe gspegtive glackiodg ppftemspf the figuide; ¢
the sane potential, which same potential is changed so that the

af or ement ioppetal ddvdse3lj dfpdicdrtoethei respdutivie reledieodei patteirns of tfe liquid . crystalmay be
seen fromFigs.6 and 7 that, in case the respective el ectrode patterns

Wl to VHeGRe DR &4 at thel $18né poRAAA] Wehich Sahé Pd&nﬂﬁl isashangedsethatlihest ed
so that the aforenentioned phase difference will be close to )./2, the

jitter of a&&%&%{iﬁh%éﬁ%ﬁhﬁ%ﬁf&@@?@g YRR VRiiTy GAAML YRiglY shoWKifibgetst

desirabl e T'nrecor : reproducing information signals on of from
bl ow g6 GRUBLYE B s SutRE STl W RE sheAh iR ink SpALS 1 Bo PR, ©
T AT e e R
aberration ascribable to double refraction. However, the ) '
patterns of the liquid crystal device 31, are set at the same potential, which same
| potential is changed'so that the aforementioned phase difference will be:in the vicinity
of A/2.
It may be seen from Figs.6 and 7 that, in case the respective electrode patterns
Vic, t0 Vs, applied to the respective electrode patterns, are adjusted so that the
aforementioned phase d.iffercnce will be closé to A/2, the jitter of the RF signals is
- reduced most significantly in a manner most desirable in recording and/or reproducing
information signals on or from the magneto-optical disc 2. This adjusted reference
voltage is referred to below as the voltage Vicies:
| If the information signals are recorded or reproduced on or from the second
magneto-optical disc 2b having the track pitch of 0.95 um, there is no necessity for
correcting the astigmatic aberration ascribable to double refraction. However, the

~average voltage of the V., to V., applied to the respective electrode patterns of the

liquid crystal device 31 for correcting the coma aberration, is the voltage Vig.

i
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average voltage of the VI.cl to VLc5, applied to the respebiamare?@st r ode
patterns of the liquid crystal device 31 for correcting the coma
aberration, is the voltage V1Crest 18 5 January 2006 adjusted so that the
af orenenti oned phase difference will be close to ~./2. At this tine, the
driving voltages VLCl, VLCA applied to the first and fourth el ectrode
patterns 36a; 36d and the driving voltages VLF, VLC3 applied to the second
and third electrode patterns 36b, 36c are respectively shift ed to the

plus side and to the minus side of a reference vgl1age, i ¢h wil.| .be
expl ai ned adjustest sgi thakthp aéefgarentipned phasg ﬂtﬁ%feﬂﬁw&léﬁﬁglﬂaﬁmét A Hhis g,
driving voltage VLC5, applied to the fifth electrode pattern 36e, is kept

const ant ahe dhieingotdlges W, f, VL) appliedshdbe firenddourthiehestroda patiennsi36a;
voltages VLClI to VLC4A applied to the first to fourth el ectrode patterns

36a t0 36 sdSthel WeWim® vblagest Vg, Wy & apgHed ab wee sécdrdeand Hiird: elevtr6R;
applied to the respective electrode patterns, will remain at the voltage

VLC(re, i : hiel.ar j il
be of i he PG 1738840 Kty hitlelio fhe bR S G o UIR R e o
vol tages VL

e vort ageregtnst votagl WHESI Fetbffifd BES R Grediofy TpSUIRFuledol Dy 22

i nformation signal s are recorded on or reproduced fromthe first nagneto-
optical dideralomaying the track pitch of 1.6 m the driving vol tages VLC,
VLC2 and VLC5, applied across the first, second and fifth elggt r.oge
patterns 36a, 3o, dib6ogaedtagheVycs, applied to the fifth electrode pattern 36e, is kept

constant at the voltage Vi - It should be noted that the driving voltages V¢, to Vi,
applied to the first to fourth electrode patterns 36a to 36d are shifted so that the
average value of the V¢, to Vi, applied to the respective electrode patterns, will
remain at the voltage V) ., in such a manner that the jitter of the RF signals read out
will be of the least value.

The driving voltages Vy¢,, V¢, and the driving voltages Vy¢,, Vi, adjusted
as described above; are referred to below as the voltage V;comayy and as the voltage
Vm(o;,m,,_), respectively.

If information signals are recorded on or reproduced from the first magneto-
optical disc 2a having the track pitch of 1.6 um, the driving voltages Vicr Vie and
Vycs» applied across the first, second and fifth electrode patterns 36a,‘ 36b, 36¢ and the
éommr‘m-e]ectrode pattern 37 are the aforementioned voltage Vi whichis to be the
driving voltage diffe'rent-from the driving voltages Vs, V¢, applied across the third

and fourth electrode patterns 36¢, 36d and thie common electrode pattern 37. That is,

19




common el ectrode pattern 37 are the aforenentioned vol t age5Vhmafye200s6hi ch is
to be the driving voltage different fromthe driving voltages VLC3, VLC4
applied across the third and fourth el ectrode patterns 36¢c, 36d and the
common el ectrode pattern 37. That is, 19 the driving voltages V 3, Vz,c4
applied across the third and fourth el ectrode patterns 36c¢c, 36d, applied.
across the third and fourth el ectrode patterns 36¢c, 36d, are adjusted so
as to be a voltage optimzed for correcting the astigmatic aberration of

the optical system Fig.,8 shows changes in, A if, . in.case inforpation
signal s arthe d6Ving Ydtages dics: ncqr%fﬁgﬁalﬂé:é‘?ﬁsdhe %r% apghfquith %F?‘%‘?‘Pﬂ pat{gilns
magnet o-optical disc 2a having a track pitch of 1.6 the driving

vol t ages \Abe| 36d/lappliaddctuss 81, thizd pnd Eenrtle elsskrode pattarpg 86¢,s¥dpti® adivsted 1t h
el ectrode patterns 36a, 36b, 36e and the conmon el ectrode pattern 37, are
fixed at tshesabbeerwslidgenpiimiatd fgaovectngilichastigmaticiaberrgtion of tigesptidal Vic4
applied to the third and fourth el ectrode patterns 36c¢, 36d of the liquid
crystal d%ggt%ﬁl_:%l bei ng changed. The ADER i s now explained only briefly.
In Figs.2 and 3, the areas Ato D represent split areas of the |light beam

agistor w i CHReONGNECRELSYs pADRRIC | e EDANRATH Rl alto PE IRl T 1T
e o Sl SRR RSt S o RBIP0Re 205 i M 1% o=
e | S A dbaig wibe R, Moo abafed i RERRR, iRt
t he second magnet o-optical disc ‘ : :
electrode patterns 36a, 36b, 36¢ and the common electrode pattern 37, are fixed at the
aforementioned voltage Vicuey With the driving Qoltages Vicss Vies applied to the
third and fourth electrode patterns 36¢, 36d of the liquid crystal device 31 being
changed.
The ADER is now explained only briefly. In Figs.2 and 3, the areas A to D
" represent split areas of the light beam received by the photodetector 18, with the
photodetector 18 being split in register with these areas A to D. The photodetector 18
calculates the lével of the light beam received by its portions in register with the areas
A to D. This level is ADER. That is, ADER may be found by performing the
calculations so that, in case the disc is the first magneto-optical disc 2a, the light beam
level will be (A'+D)—.(B{C), or so that, if the disc is the second magheto-optical disc
2b, the light beam level will be (A+B+C+D). |
As may be seen from the graph of Fig.9, the driving voltages Vi, and Vi,

applied to the third and fourth electrode patterns 36¢, 36d -are adjusted so as to be

L]
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2b, the light beamlevel will be (A+B+C+D). As may be seen5fJamuwary P@06gr aph
of Fig.9, the driving voltages V and VLc4 applied to the third and fourth
el ectrode patterns 36c¢, 36d 'are adjusted so as to be 20 5 January 2006

hal fway in a area of the suppressed ADER This adjusted voltage is VLC(AS).
Thus, if information signals are to be recorded on or reproduced fromthe
first magneto-optical disc 2a with the track pitch of 1.6 m the driving
voltages Vimand VLc4 applied to the third and fourth el ectrode patterns

36c, 36d will be the adjusted vol t-gﬁs Vic(,.,S). 'I;Qe cont.rgfmm

vari ous pdelfiveaysingsarenofdhe seppresied APERor Hhis qdistpdoyoliage i hy-
apparatus 1 and the flow of various signals are now explained with _
reference to t Adhub) if difodnationsigoalsmrgtodhe mserdsd:arcen repiodycedBoptthedfitghd/ or
reproduci ng apparatus 1 includes a mcro- conputer 61 which is connected to
a liquid hasietd-optitlidige 2nivith6Re trdek pitelgohe.d jumyile drivipgraltagie M gpasll, a
focusing driving unit 63 and to a track driving unit 64. The |iquid

crystal dryvi Hg%h% fo @% thir@ 18 58K 'élie\‘:'[rBGC Eigitéms_ 5%, 364wl Betth@aljdtdd/i ng

unit 64 arecbhnected to the optical pickdp device 3 and controls the
driving of ﬁthee tical pickup device 3 under a control signal fromthe
m cro-comyl? 88°61ceased on the control si gnal fromthe m cro-conputer 61,

roepott i vo dri UDRGeUBIAlabb e NEBOTS PORROTS of (e r et ik esBRBhe i,
patterns ?;g}?rotdgci?lgeapgar;tﬂse 1I thl:ldu itl(lje (t:lro%lvsf) lva(rji%\lllis Cs?gn?éé ar%t now explained with
- reference to the block diagram of Fig.9. |
The optical disc recording and/or reproducing apparatus 1 includes a micro-
computer 61 which is connected to a liquid crystal driving unit 62, drivingthc liquid
crystal device 31, a focusing driving unit 63 and to a track driving unit 64. The liquid
crystal driving unit 62, focusing driving unit 63 and the track driving unit 64 are
connected to the opﬁcal pickup device 3 and controls the driving of the optical pickup
device 3 under a control signal from the micro-computer 61.
" Based on the control signal from the micro-computer 61, the optical disc
recording and/or reproducing apparatus 1 applies respective driving voltages Ly, to
Vs 1o the respective electrode patterns 36a to 36e of the liquid crystal device 31. At
this time, the micro-computer 61 acts as disc discriminating means tb decide the sort
_ ﬁf the magneto-optical disc 2 to vary and adjust the rgspectivc driving voltages Vi,

to Vs to be applied to the respective electrode patterns, depending on the sort of the

magneto-optical disc 2.
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this time, the mcro-conputer 61 acts as disc discrim nati §dameaan230060
decide the sort of ‘the magneto-optical disc 2 to vary and adjust the
respective driving voltages VLcl to V5 to be applied to the respective

el ectrode patterns, depending on the sort of the magneto-optical disc 2. 4
21 Based on the control signal fromthe mcro-conputer 61, the optical disc
recordi ng and/ or reproducing apparatus 1 applies the focusing bias to the
optical pickup device 3 to effect focusing servo. It should be noted that
the focusing bias is adjusted tq be at a md, portion of ol t age,range for
whi ch RF si gnaBasedam thet conteph ﬁlgaaiog‘?mckhe E’%QEWWPEQTBY%HP%E@I dise?
optimally reproduced, that is for which the error rate is_suppressed to a

| ow val ue.reddrding anij/os reptoflocingi appatsitess 1i appliss she dacusing biasviodhe faptical ng

bi as VFB. The micro-conputer 61 controls the track driving unit 64 so that
the opti cglickuyl @éiee Bev effect¥osidingsermoect | y scan the recording track
Referring to Fig.8, the mcro-conputer 61 is connected to a rotational

driving unit 6% qBRfEHe ABtedBaChRifbalsif BRgs Adjesed kebahcs frié poRivneast 61,
t he rotati onal riving unit 65 control's the spindle notor 5 which then

pi ¢ Eu%hge\?b B % °?8ﬁ%é€“le§ﬁk%5%}%9 it Kt e GyRaE PRI ot ettty o
. ' i ' 3 | 66
wher ot no aaRalapEdaEah AR K St orioP e Fbal st B Toa RIS I, .2

DSP (digital signal . .
(dig adjusted focusing bias is referred to below as focusing bias Vig.

The micro-computer 61 controls the track driviﬁg unit 64 so that the optical
pickup device 3 will correctly scan the recording track.
Referring to Fig.8, the micro-computer 61 is connected to a rotational driving
unit 65. Based on the control signal from the micro-computer 61, the rotational
'~ driving unit 65 controls the spindle motor 5 which then runs the magneto-optical disc
2 in rotation at a preset rpm.
The optical pickup device 3 is connected to an RF amplifier 66, so that RF
signzils reproduced by the optical pickup device 3 are sent to the RF amplifier 66 where

the RF signals are amplified. The RF amplifier 66 is connected to a DSP (digital signal

processor) 67 and sends the RF signals to the DSP 67 where the RF signals are

converted into digital signals.
The DSP 67 is connected to the inicro-computer 61 and to an ECC/ACIRC
(Error Correction Code/Advanced Cross Interleaved Reed-Solomon Code) unit 63.

From the DSP 67, the ADER, which is an error rate of ADIP, is sent to the micro-




processor) 67 and sends the RF signals to the DSP 67 wher e5tmaRF2#i6gnal s
are converted into digital signals. The DSP 67 is connected to the

m cro-conmputer 61 and to an ECC/ACIRC (Error Correction Code/ Advanced
Cross Interl eaved Reed- Sol onon Code) unit 68. Fromthe DSP 67, the ADER,
which is an error rate of ADIP, is sent. to the micro 22 conputer 61, while
EFM (Ei ght to Fourteen Modul ation) signals are sent to the ECC ACIRC unit
68. The ECC/ ACIRC unit 68 is connected mcro-conputer 61 and perforns

decodi ng and error_correction _processing on_ the i t EFM signal s,tqo send
the resulomapter 6br while &M @@M%%Buﬁﬁ%@%%&“lﬁﬁgﬁfﬁ@n S -SEBEr'b‘fJﬂ?eer- 61
I's connected to a RAM (Random Access Menory) 69, as storage neans, and
adj ust s t HECC/AGIRCemitsi8al driving unit 62, focusing drivingunit 63 and
the track driving unit 64 fromvarious error information sent fromthe DSP

67 and the ECGhACERC/AMIRCHEnit 06 tinconnelted teitrapomputarval vad pérfemes
voltages VLC(,.O V As), Vim."+), VLct ma) and the focusing bias vrBin

the RAM G%ec%n@gw@d-%no%onléeﬁwpﬁge@m@ 6n RreanpBEM shgats @ ksndviror y) ,

for exanple, e used as RAM'69. When the optical disc recording and/ or
or "1 rom t HESTARR BB e 14 B REe Lomi I GECTCS LoDt 61 61 dect des e type
o e O B cShEGeB D e A i B P SO 1%,
as storage means, and adjusts the liquid crystal driving unit 62, focusing drivingunit
63 and the track driving unit 64 from various error infoﬁnation sent from the DSP 67
and the ECC/ACIRC unit 68 to store adjusted optimum values of the voltages V.,
Vicasy Vicgomsy Viceems and the focusing bias ye in the RAM 69. Meanwhile, an
EPROM (Erasable Programmable Read-Only Memory), for example, may be used as
RAM 69.

When the optical disc recording and/or reproducing apparatus 1 records or
reproduces the information signals on or from the magneto-optical disc 2, the micro-
computer 61 decides the type of the magneto-optical disc 2 by the micro-computer 61
to read out the voltages Viceens Vicasy Yicomssy Vi (eomany @0d the focusing bias Vig
from the micro-computer 61, as parameters, depending on the so decided type.

If specifically the disc is decided to be the first magneto-opticél disc 2a having
the track pitch of 1.6 pm, the voltage V., is read out as thé driving voltages V|,

Vi, and Vi, whilst the voltage Vg, is read out as the driving voltages V., and -

Ve, If the discis found by the micro-computer 61 to be the second magneto-optical

#
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fromthe mcro-conputer 61, as paraneters, dependi ng on thé Jamate20Gted
type. If specifically the disc is decided to be the first nmagneto-optical
disc 2a having the track pitch of 1.6 m the voltage V (lei) is read out
as the driving voltages VLcl, VLc2 and VLC5, whilst the voltage VLc( ) is
read out as the driving voltages V,,3 and VLC4. If the disc is found by .
the mcro-conputer 61 to be the second magneto-optical 23 5 January 2006
disc 2b having the track pitch of 0.95 14m the voltage VLc(c,ma+) is read

out as the, drjving vpltages.V,, , C4, tgge VL s L ead
out as thd&isf #‘?/?f‘ﬁﬁ‘%g&ﬁ? é@‘gg pl’\?rhz?%lgn?é ‘gﬁd tt[eﬂvgolyagetg ‘Vi)((:;% %lg? Ol)]ts h? gged out
as the driving voltage VLcs. As for t f ocusi.n I a he focuskn I as
VFB is re&divingvaligesNycio LasriBe ¥ a&%gﬁ&(‘aq]ﬁ?)'f i1§:‘§l"’18 OH?ﬁtb?%ﬁng]gr?@htﬁgﬁbf or
adj usting the aberration of the above-described optical disc recording
and/ or repV,@elUipgnd teavatags Vi d.s, is seaday asithe drixingveltagsr ¥nse A@J"Pﬂ&. 11.
First, at step S1, the second magneto-optical disc 2b, with the track pitch
of 0.95 ycising bAdetiedociditg bis Vg isdicad onefaratiynof thedier magpetodyptical
apparatus 1. Under the control signal fromthe mcro-conputer 61, the
rotationalgjgii ving unit 65 controls the spindle motor 5 to run the second
magnet o-optical disc 2b in rotation. The mcro- conputer 61 decides the

Lype of the SeqgddydREETHOaMRLAL he bérration Hoe. atitheRBrBA optical ad! | O

signal fromthe micro-conputer control's the focusing drivinhg unit 63,
e M g waPBF  Foh EgRL R BBse o 0

First; at steﬁ S1, the second magneto-optical disc 215, with the track pitch 0f 0.95
-um, is loaded on the optical disc recording and/or reproducing apparatus 1. Underthe
control signal from the micro-computer 61, the rotational driving unit 65 controls the

-~ spindle motor 5 to run the second magneto-optical disc 2b in rotation. The micro-
_computer 61 decides the type of the second magneto-optical disc 2b.

Next, at step S2, the control signal from the micro-computer 61 controls the
focusing driving unit 63, from which the focusing bias is applied to the optical pickup
device 3 to adjust the focal length of the objective lens 15 with respect to the second
magneto-optical disc 2b to effect focusing servo based on the error rate of the RF
signals read out by the éptical' pickup device 3. Here, as the driving voltages V,, to
Vcs» applied to the respective electrode patterns of the liquid cryétél device 31, the
voltage Vycq, Which is a voltage empirically obtained to give the aforementioned
phase difference of A/2, is used.

- Next, at step S3, the micro-computer 61 verifies whether or not the focusing
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magnet o-optical disc 2b to effect focusing servo based on tHemewy 2006r at e of
the RF signals read out by the optical pickup device 3. Here, as the
driving voltages V 1 to V15C5, applied to the respective el ectrode
patterns of the liquid crystal device 31, the voltage V1,c(An), which is a
voltage enpirically obtained to give the aforenenti oned phase difference.
of A/2, is used. Next, at step S3, the mcro-conputer 61 verifies whether
or not the focusing 24 bias is optinmum based on the error rate of the RF

r not | 'S optir d on the error rate of
opti mum e Brogsieliicr Bt Y eyl ARSI fhe RESERIGEIBL Bl AR ST
th tep.S4, . At st At f ' bj as, | fd to b
opt 1 mum bPIRIND 41 KrBe dofinit bish s A0 St e R0 PRt g U o -

RAM 69. Next, at step S5, the liquid crystal driying unit 62 is controlled
by the corfoeusing biagrisoptimynt,ithe PREMP-BY§UIOSCBE4 Based on the error rate
of the RF signals, read out by the optical pickup device 3, the driving
vol tages V1 Cl AtsteylS%h thesfpphsiag bias, vérfieddbdetoptiveimby thermicrotomputdribdui d
crystal device 31, are adjusted so that the phase difference will be in

the vi ci nij§ ¥topdd 34 the fOXding BiasThele RAME9e mi cro-conmputer 61 verifies
whet her or not the phase difference is equivalent to 2/2, based on the

error rate of w\agRh S_‘f(iéggg,l tﬁer]fai’lgdal Etapﬂriviﬂgillzlﬁpgifi@éorﬁfdﬂéﬁﬂ)yqﬁ&’ iceftrgl | f

the phase difféerernce 1S not eq nt to X. the programreverts to

SheP o Sheriah ot FiY widComtputbl 1. PG dhh 0P futb Br BALRIAgRls, tha?! 2

out by the optical pickup device 3, the driving voltagcé Vi to Vi, applied to the
electrode patterns of-the liquid crystal device 31, are adjusted so that the phase
difference will be in the vicinity of A/2. |

Next, at step S6, the micro-computer 61 verifies whether or not the phase
difference is equivalent to A/2, based on the error rate of the RF signals read out by
fhc optical pickup device 3. If the phase difference is not equivalent to A/2, the
program reverts to step SS . Onthe othér hand, if the phase difference is equivalent to
A/2, the program moves to step S7.

If, at step S7, the micro-computer 61 has verified that the phase difference is
equivalent to A/2, the driving voltages Vi, to V., applied across thee respective
electrode patterns of the liquid crystal device 31, are stored in the RAM 69 as the

- voltage V.
Next, at step S8, fhe liquid crystal driving unit. 62 is controlled by the control

signal from the micro-computer 61. Based on the error rate of the RF signals, read
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|f, at step S7, the micro-conputer 61 has verified that thé Jahase2006
difference is equivalent to X/ 2, the driving voltages Vice to VLc5,

appl i ed across thee respective electrode patterns of the liquid crystal
device 31, are stored in the RAM 69 as the voltage VIC ler). Next,, at
step S8, the liquid crystal driving unit 62 is controlled by the control .
signal fromthe mcro-conputer 61. Based on the error rate of the RF
signals, read 5 January 2006 out by the optical pickup device 3, the
driving voltages Vi, cl and V14C4, l.i.ed to,the first,and four

el ect r ode ophby theept Pl‘g‘é’ﬂ, dlﬁ"é‘?p?é(%ﬁ?@’éﬂpg Vé’#&%ﬁ%@ﬁ’\?‘i%"\?@%ﬁ%@]@% |G ¢
and VLc3, applied to the second and third el ectrode _patter.ns 36b, §/6c,
respect i vdirstandrfourth hleF:tIQdCP@ﬂftfné364,@§dsﬁe§@3%w&1ﬁ:811’{1ﬁ@ ingVelfages Vic
respectively, with the voltage VLgfe,) as reference, so that the average
driving vehdage,,applitttoths sectndend¢hied tlecttedppatterna S6bf36chigspactiyeiveaer yst al
device 31 will De B/(fef), to adjust the shifting quantity. Then, at step

S9, the mgRaqe rﬂ@yEﬁl@ sfife MR tolthemintsasidie respectivgly] heith the eoliagenV qoead
shifting quantity IS optimum based on the error rate of the RF signals

read out by { .00 thsﬁhelabgﬂsgeggefﬁgggug%g bftht RRpEBI T4 dBGr PRt nY of then Ot

t
opti mum f rogramrevert S af orenenti oned shifting

The shi Tt TRGRGEAAE H5 8 YSHIPHE Ry RhadrohESuiile bRy %L  opt i mum
ol cctr ode pat | @H6S, 3bastomeas, fissice-Gompuist Bl kTR yPiegRIopt Aty o,
and V 3, applied to the second and third. el ectrode patterns b, 36c,
respect i vaforementiopedsti@ingquantity is optimum, based on the error rate of the Rk signals
- read out by the optical pickup device 3. If the shifting quantity is not optimurm, the
program reverts to step S8. If the aforementioned shiftihg quantity is optimum, the
_program moves to step S10.
Then, at step S10, if the shifting quantity is verified by the micro-computer 61
to be optimum, the driving voltages Vi, and Vi¢,, applied to the first and fourth
electrode patterns 36a, 36d, respectively, and the driving voltages Vi, and Vg,
applied to the second and third electrode patterns 36b, 36c, respectively, are stored in
the RAM 60 as the voltage Vicioms a0d as the voltage Viceomsy respectively.
Next, at step S11, the second magneto-optical disc 2b, having the track pitch of
0.95 um, is dismounted, whilst the first magneto-optical disc 2a,_haviﬂg the track pitch
6f 1.6 um, is loaded in position. Under control from the micro-computer 61, the

rotational driving unit 65 controls the spindle motor 5 to run the first magneto-optical

disc 2a in rotation. The micro-computer 61 verifies the type of the first magneto-
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the RAM 69 as the voltage VLc(,nma+) and as the voltage V , Gdasuary 2006
respectively. Next, at step S11, the second magneto-optical disc 2b, having
the track pitch of 0.95 m is disnounted, whilst the first magneto-opti cal
disc 2a, having the track pitch of 1.6 m is |oaded in position. Under
control fromthe mcro-conputer 61, the rotational driving unit 65 .
controls the spindle notor 5 to run the first magneto-optical disc 2a in
rotation. The m cro-conputer 61 verifies the type of the first magneto 26 5
January 2006 optical disc 2a. Then, under control by the mcro-conputer 61,
the |iqui @pticsladise 28ri ving unit 62 at step S12 applies the voltage VLC(reo
across the first, second and fifth electrode patterns 36a, 36b and 36e of
the liquid cry%theh, aieder conBal ythet mécroesomipuier et ttho liquidperysial Ariging wii | e
appl ying driving voltages VLC3, VL4 different fromthe voltage VLC(reO
across t hgatdiisfep 81 applied Mealotiape Mzg(,e?abﬂoes tis: fifit, seoondbnkd difith ¢lbetraxienmon

el ectrode pattern 37. 1t should be noted that the voltage VLqreo is

applied a ' ag ¥ : t : B dodkfen @edtasde t he
first, o bk S6h EE%I:)’gétorY(&)fcii%hggitdt%?%gl g%%eg%/lgﬁgrt]d Sonflion s i qui d

crystal devjce ad the.co n ct rede at .04 ' drivin
vol>/t ages VB e"\i}@w%rﬂgﬂwhﬁgg %Ei%g&?‘%ssﬂ AFY gp %‘%EF%Sffrﬁﬂ@FIgﬁt?%%gmﬁ@!{ ;/lar gs
36¢c and 36d and the co n el ectrqde patt 37, ' th
ADER det oaEis (HoAPK B REVEh il o0r Bafom s ainsdan B o Brbh A ftarece s
will be optimum At stetp S13, the ADER i s detected fr(I'),mthSﬁQFdsisgrf]al S
read out Ippttetne3@ptlt shbuld be noted that the voltage V¢ Is applied and fixed as’the

driving voltages Vi¢y, Vie, and Vi across the first, second and fifth electrode
patterns 36a, 36b and 36e of the liquid crystal device 31 and the common electrode
pattern 37, whilst the driving voltages Vi cs, Vi, applied across the third and fourth
electrode patterns 36¢and 36d and the common electrode pattern 37, are varied so that
the ADER detected from the RF signals read out by the optical pickup dcvfce 3 will
be optimum.

At step S13, the ADER is detected from the RF signals read out by the optical
picklip device 3, and the micro'—cdmputer 61 determines whether or not this ADERis =
bptimum. If the ADER is not optimum, the program revertsto step S12. Ifthe ADER

~ is optimum, the program moves to step S14. | |
If the micro-computer 61 has verified at step 514 that the ADER is optimum,
. the driving voltages Vi c;, Vi, applied to the third and fourth: electrode patterns 36¢,
-36d of the liquid crystal ﬂevice 31, are stored as the voltages Vi s, in the RAM 69.

By the above procedure, the focusing bias Vi and the voltages Vioqes Viciasy
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pi ckup device 3, and the m cro-conputer 61 determ nes whet bdamary @6 t hi s
ADER is optimum |If the ADER is not optinum the programreverts to step
S12. If the ADER is optinmum the programnoves to step S14. If the
m cro-conmputer 61 has verified at step S14 that the ADER is optimum the
driving voltages VLC3, VLc4, applied to the third and fourth el ectrode
patterns 36¢c, 36d of the liquid crystal device 31, are stored as the
vol tages VLC(,S) in the RAM 69. By the above procedure, the focusing bias
VFB and the voltages VLC(rel), VLq.,, 27 .,VLC(cgm+) and, VLC(cona .are
stored i n Vikga.RHMnEoY cthen aFesiored Hgﬁ@rWr%gd HgrecPHHRE Q% SERFPUCYHal s on
or fromthe magneto-optical disc 2 of the optical disc recording and/or
r epr oduci rigfoapratioaisignals ontorércab temaghetagpiicakdisckol the @ptisa] digeeending t he
astigmatic aberration or cona aberration. Meanwhile, it is assuned that, in

adj ust i ng ahlgorafRprddicingappardtis 10Mie sldvetvaltages amyrish ngedafol/correctipg deuci ng
apparatus 1, the voltage VLC(xrz) is pre-stored in the RAM 69. The

ad) ust menty Qe ofeiriidifonSlihAGBEHiGE to VLes to be applied to the
ecitro

respective é @ patterns of the Iiquid crystal device 31 is preferably

commleted bl ggu ST Shab0F RSl oar ) g puesraedct no

apparatus 1 as he ‘ad| e recordi ng and/ or
" epr oduci AG-EBpE AT PRy B SpPaiat b Tt aeR Veecto ublyatofeBET M O
enbodi rrent6,9.t he first optical disc is |oaded and adjusted .

The adjustment of the driving voltages Vi, td Vs to be applied to the
respective electrode paiterns of the liquid crystal device 31 is pfeferably completed
before shipment of the optical disc recording and/or reproducing apparatus lasa
product, whereby the adjustment of the recording and/or reproducing optical system
of the individual optical disc recording and/or reproducing apparatus 1 may be
facilitated.

In the above-described embodiment, the first optical disc is loaded and adjusted
after initially loading and adjustiﬁg the second magneto-optical disc. As an operating
procedure, this process may be reversed, that is, the second optical disc may be loaded

~ and adjusted after initially loading and adjusting the first magneto-optical disc.

In this latter cﬁse, the same processing as that of steps S1 to S7 is carried out

for the first magneto-optical disc, such that the focusing bias Vi, and the reference

voltage Vu:(ni) matched to the optical properties of the first magneto-optical disc are

stored in the memory.

L]
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after initially loading and adjusting the second magnet o- opftlamary 2006Cc. As
an operating procedure, this process nmay be reversed, that is, the second
optical disc may be | oaded and adjusted after initially |Ioading and
adjusting the first magneto-optical disc. In this latter case, the sane
processing as that of steps Si to S7 is carried out for the first

magnet o- opti cal disc, such that the focusing bias V Fa and the reference
vol tage VLC(fef) matched to the optical properties of the first z
magnet o-optical disc are stored in the nenory. 28 5 5 January 2006 After :
storing the refdteesioringdhe sferevceyeliage Viadibtheanempry,Vicas)s adiuster ang ed
and the second nagneto-optical disc is substituted for the first
nmagnet o- opthé se%bndinﬂgneﬁaqﬁmbal discisvabstithddnrthefirst mggnatbapviet)disa Based

vol tages V Lc(. ,) and VLC(oonm) are adj usted and stored in the menory.
Accor di ng ghQpé ?ﬁ’eférn%é%lta% t .1 Qe v8Ra lgg afdox e, | Pit@raﬂﬁistdalrmﬁil gnal s
may be recorded on or UE8d from gn to-optical discs 2, having
reci procalh% gﬂhe% aI ues of the track pitch of the recordi ng track
and hence ?‘11 ent v s of the recording density, with the aid of the
liquid crystal ,dev over astigmat.i c erra |on .

aberration cand %ﬁ?&%’i‘b%&f@é%%%‘&?n é@?t‘tp‘tdﬁ‘ Ve .tﬁag@%ay
reproduci ng opti caI system for o- opti cal | addi tipon n the
optical dibégecarded an raprpdyced g@ﬂb féﬁbﬁﬁ 'isﬁgﬁ’{&‘égteﬁ&t’%aﬂ

necessity for the optical picku deV|ce to have a plural nunber of Ilght
sour ces, wifferdptvaluecefithe track pitoh of therecerding trmltmteb@lce fdtfergnt valuesof -

the recording' density, with the aid of the liquid crystal device 31. Moreover,
astigmatic aberration and coma aberration can be corrected extremely readily in a
recording and/or reproducing optical system for magneto-optical discs. In addition,
in the optical disc recording and/or reproducing apparatus 1, since there is no necessity
for the optical pickup device 3 to have a plural number of light sources, the device can-
be reduced in size, thickness and cost.

In a modification of the liquid crystal device, astigmatic aberration may be
corrected using a generalized electrode patters, as shown in Fig.12. In this case, the

astigmatic aberration may be corrected by applying different values of the driving

voltage to two electrode patterns, namely a pair of crescent-shaped electrode patterns
71 on both sides of an apertura 35 and an eliptically-shaped electrode pattern 72
surrounded by the electrode patterns 71. However, in this caste, correction means for
correcting the coma aberration, such as liquid crystal devices, are nce&ed. Thus, the

liquid crystal device 31, capable of correcting the astigmatic aberration and the coma
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In a nodification of the liquid crystal device, astignatic5dbamig2006n may
be <corrected using a generalized electrode patters, as shown in Fig.12. In
this case, the astigmatic aberration may be corrected by applying
different values of the driving voltage to two el ectrode patterns, nanely
a pair of crescent-shaped electrode patterns 71 on both sides of an _
apertura 35 and an elliptically-shaped el ectrode pattern 72 surrounded by
the el ectrode patterns 71. However, in this case, correction neans for
correcting the coma aberratiaon, such as liquid crystal deyices, gte negeded.
Thus, t he sbemainiby the sale iU eyl dedinsai w0t PEGTRFEC PGe BREPEGIVeEL | o
aberration and the coma 29 5 January 2006 aberration by the sole |iquid
crystal deimplifyingtheodeyigr ghuntuigdndredeeingdiesenstt i ve of sinplifying the
devi ce structure and reducing the cost. 30 5 January 2006 WHAT | S CLAI MED
'S: 1. An optical disc recording and/or reproduci ng apparatus conprising: a
disc rotating nechanismfor selectively |oading thereon a plurality of
sorts of optical discs having reciprocally different values of the track
pitch of the recording track and hence different values of the recording
density; disc discrimnating nmeans for discrimnating the sort of the
optical disc |oaded on said disc rotating nmechanism a |ight source for
radiating a |light beam having a wavel ength of approxi mately
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780 nm an objective lens for converging the |ight beam radilainegy 2005m sai d
| ight source for irradiating said optical disc, said objective |ens having
t he nunerical aperture (NA) of approximately 0.62; aberration producing
means for generating the aberration in a |light beam radiated fromsaid
objective lens to said optical disc; light receiving nmeans for receiving.
the reflected light fromsaid optical disc; and control neans for driving
sai d aberration produci ng neans depending on the sorts of said optical
di sc discrimnated by said_disc discrimnating neans for correcting
di f f erent WHBAEISL EBdSiat i on produced in said light beamto record
and/ or reproduce the information signals for said optical disc. 2. The
optical dilscAnepticalidiss madyding arg/potRPEPHCIRG PRPAUBINS CREHBIIRGg to claim |
wherein said aberration producing nmeans is forned by a |iquid crystal
devi ce having 3lis rdaningnyechafefopseleatively lodding thereondeplpality phsortseefds
wherein said control nmeans controls the driving voltage applied to said

el ectrode i8S RRISPISTocAlRe AR 6B 1085 QMeraickitch fathe reedrdinigr ode
patterns. ogﬁ&rlﬁ&el opléi (lzlg di sccr le}'gor di ng and/ or repr Odﬁbci ng appar at ugigf

accor di ng Loy oAy & aithSLS! Ml hedRLAAR dasipct ed by said control

nmeans i ncl asti émat I'C erra fd coma aberration. 4. The

optical disc recordl ng,a0 lrllé) Ten SR A% ARRANR YR ALY dls? 16aRM 1
on said disc rotating mechanism;
a light source for radiating a light beam having a v?avelcngth of approximately
780 nm;
| an objective lens for convefging the light beam radiated from said light source
for irradiating said optical disc, said objective lens having the numerical aperture (NA)
of approximately 0.62;
aberration producing means for generating the aberration in a light beam
fadiated from said objective lens to said optical disc; |
 lightreceiving means for receiving the reflected light from said optical disc; and
control means for driving said aberration producing means depending on the
sorts of said optical diﬁc discriminated by said disc discriminating means for corrc.cting
different sorts of the aberration produced in said light beam to record ahd/or reproduce
~ the information signals for said optical disc.
2. The optical disc recording and/or reproducing apparatus according to claim 1

wherein said aberration producing means is formed by a liquid crystal device having

L3
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wherein said control neans controls the driving voltage applJasgry 2006ai d

el ectrode patterns to adjust the astigmatic aberration or coma aberration
when the disc is verified in said disc discrimnating neans to be a first
disc or a second disc, respectively. 5. An optical disc recording and/or
reproduci ng apparatus conprising: a disc rotating mechanismfor selectively
| oading thereon a first optical disc having a first index of double
refraction and a second optical disc having a second index of double

refraction | arger an said first index of refractjon: dis i.scri.inating
reane. f or SEHGEPPLFHEHFAE BSst ot WhRE TSR Sanir SeinssaRfial BF AUl i o
rotating mechanism a light source for radiati ng a light beam of ,a,s.gl e
wavel engt Noltage applissk iovsaid elestrpde paidaros i cagestHae pbematigogeneratas 4 84dt r om

said light source for illumnating the converged |ight beamon the optical

di sc | oadeltctrodepatleissc rotating nechani sm aberration produci ng neans
for producing the aberration in the light beam 32 5 January 2006 radi at ed

from sai d3oljhecptial |d‘i*§i§r€c@rtﬁﬁ% chin@¥ri RProdiiciies appatatusr &eeidingdo naains 2f or
receiving the reflected Iight fromsaid optical disc; and control means for

driving sq‘hgr%g%é Qﬁéﬁ;ﬂ%&% B%g&%gl?gﬁ?ﬁﬁ%o B RtHaRY ifuddiotl el asignficd

optical di'sc disCcrimnate disc discrimnating neans for correcting

‘the aberration.produced i 2 |ight beamto record and/or reproduce
bl A SGip Betefife

infornati 8 tical disc.

4. The optical disc recording and/or reproducing apparatus according to claim 1
wherein said control means controls the driving voltagc applied to said electrode
patterns to adjust the astigmaticaberration or coma aberration when the disc is verified
in said disc discriminating means to be a first disc or a second disc, respectively.

5. An optical disc recording and/or reproducing apparatus comprising:

a disc rotatiné mechanism for selectively loading thereon a first optical disc
having a first index of double refraction and a second optical disc having a second
index of double refraction laiger than said first index of refraction;

" disc discriminating means for discriminating the sort of the optical disc loaded
on said disc rotating mechanism;

a light source for iadiating a light beam of a sole wavelength;

an objective lens for converging the light beam radiated from said light source

- for illuminating the converged light beam on the optical disc loaded on said disc
rotating mechanism; | |

aberration producing means for producing the aberration in the light beam
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6. The optical disc recording and/or reproduci ng appar at us Sdemaryi2(0g t o
claim5 wherein said aberration producing neans is formed by a liquid
crystal device having a plurality of electrode patterns, and wherein said
control neans controls the driving voltage applied to said el ectrode
patterns to correct the aberration produced in the |ight beam converged on
said optical disc. 7. The optical disc recording and/or reproducing
apparatus according to claim6 wherein the aberration corrected by said

control neans rises.the coma abet L om d the astigmatic aberration.
8. The Op{q%&aégggq%g%sarl @BJ%?‘XGQWPOSPK{@}F%&SE%Q apparatus according to
claim5 wherein said _control peans.controls the driving voltage..applied to
sai d el ect rodellglﬁé‘%(teé‘flﬂgH?én&@fﬁ%ceé‘ﬂf’&&geﬁﬁ@egggﬁbﬁ\éﬂmi%elmggqlp‘gﬁngr t he
coma aberration if the optical disc is verified by said disc_

di scri ni nat i ngcanéaol aneansifor dhiwirfg sadd abiersatien producingonpans dipsading on the
respectively. 9. A nethod for adjusting the aberration in an optical disc

devi ce onsyhbEhidaprite dissdiseininaled bysaithdisadibériminatingineans doswmrteatingg a
first index of double refraction or a 33 5 January 2006 second optical disc

~having a ﬁl%cag% am:ﬁgﬁroﬂhcf(ﬁy{egféaﬁ bamMYes rédtrd anddd reprotfuck HR¥mafion doubl e

refraction, I nc Iquid crystal device between a |ight
source and | ' I converging a light beamradiated from said
B S0 Sl

li ght souP&d "di sc | oaded on said optical disc device, said
fﬁ;hf’g agg . (r;lalsql ggpcalngxg itrj%c%jréfn%gallsdt/g --re%;ogl&tiri]gméﬁli:)ar}gtutsha%cglocﬁﬁg QYRS 1T
wherein said aberration producing means is formed by a :liquid crystal device having
a plurality of electrode patterns, and wherein said control means controls the driving
voltage applied to said electrode patterns to correct the aberration produced in the light
beam converged on said optical disc.
7. The optical disc recording and/or reproducing apparatus according to claim 6
wherein the aberration corrected by said control means comprises the coma aberration
and the astigmatic aberration.
8. The optical disc recording and/or reproducing apparatus according to claim 5
wherein said control means controls the driving voltage applied to said electrode
patterns so as to adjusts the astigmatic aberration or the coma aberration if the optical
disc is verified by said disc discriminating means to be the first disc or the second
disc, respectively. |
9. A method for adjustiﬁg the aberration in an optical disc device on which can be

selectively loaded a first optical disc having a first index of double refraction or a
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the first optical disc; a step of storing the value of the5fJanwsy d@0di as
optim zed at said optimzing step; a first adjustnent step of adjusting
the voltage applied to said liquid crystal device so that the phase

di fference between a polarized |light conponent along the arraying
direction of said liquid crystal device and another polarized |ight .
conponent along a direction perpendicular to said arraying direction of
said liquid crystal device wll be approximately 1/2, where | is the

wavel ength; a step of. storing the volta | ust i | O ket St | st ment
step as aSF“é?Ilélr%m@éPd‘&B ?‘élgj‘g%l ﬁqcﬁn%ﬁ’? rgt?%cglggﬁgrgggflﬁag} %éé\{fﬁ%tl%%%o

adj usting the voltage applied to said Ijqud'rd Ct,raiat al _device EO tas to
correct tMeublsmefrapiden,andowhichdasludas adiqid emstal dewcs betwgi 2 HgHL PULfp of
storing the voltage adjusted at said second adjustnent _step in the nenory
as a conmaalenroifective dens envierging allighy beamaadizied fepnrsaid llgﬁ( SOUF CPsOThibG

nmet hod according to claim9 wherein, if the second disc is | oaded after

sai d Seco%gti@ﬂjdi&im&éd 8h epid dpivahdisc danice csaddaretladd compsrsingr rect ed based
on the reference voltage as adjusted at said.first adjustnent step. 34 5

January 2006 1 iR St e rBEusARERRS i thB l6dHedrbplichl digd isdi sc
devi ce on whi C%ngﬁt%iﬁgélﬁggﬁpg%ftﬁm Ig;glged aS 1 rlst opti cal dipgﬂg havi ng a

first ind f e.fefraction or a second optical disc having a second
i ndex of ?@‘?-ﬁésé%gg?bﬁilldéécger than said first index of double refraction, and

whi C h 1.ncl udes a‘gtelplog gtlo%n%rtﬁes' ; fﬁllle gf t¥1|e %gculglentg\ﬁaesnop?inllilzgg ztit safd’ cr)}%ﬁnizing step;

a first adjustment step of adjusting the voltage af)plied to said liquid crystal

device so that the phase difference between a polarized light component along the
arraying direction of said liquid crystal device and another polarized light component
along a direction perpendicular to said arraying direction of said liquid crystal device
will be approximately A/2, where A is the wavelength;
a step of storing the voltage adjusted in said first adjustment step as a reference
voltage in 2 memory;
" a second adjustment step of adjusting the voltage applied to said liquid crystal
device so as to correct the coma aberration based on said reference voltage; and
a step of storing the voltage adjusted at said second adjustment step in the
memory as a coma aberration correcting voltage.
- iO. The aberration adjustment method according to claim 9 wherein, if the second
- discis loaded after said sécond adjustment step, the astigmatic aberration is corrected

based on the reference voltage as adjusted at said first adjustment step.
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and an objective lens converging a |ight beam radiated frogJaaiat 200ght
source on the optical disc | oaded on said optical disc device, said nethod
conprising: an optim zing step of optim zing the focusing bias if the

| oaded optical disc is the second optical disc; a step of storing the

val ue of the focusing bias optimzed at said optim zing step; a first

adj ustnent step of adjusting the voltage applied to said liquid crystal
device so that the phase difference between a polarized |ight conmponent

I th ' ' ti f id.1liqujd I ' ~
ol ari zedl dhatedhity Erragusedb Ry B8ktion B oAt bl Rl R AR RARYEE. g
di ti f id liquid t al ice, wll b it 42, wh
st he veseatigihlondad st opuctr iy hevias ol Jad Pl P uE abtede o by Hor
adj ustnment step as a reference voltage in a nenory; a second adjustnent
step of astcondioptjcalntisybatinga segqud isdex of wefragtion danger thapsaid flrabm%rggor

correcting the astigmatic aberrati on based on said reference voltage; and

a step of daisleirefiaéticn, \aat tvwaigeh anlluddsedlianidsaysiabdevdoeibelsjeen tartight seursp as an
astigmatic aberration correcting voltage in the nmenory. 12. The aberration

adj ust meng, et BB%CﬁGEPéIﬁicBﬂvé 5 21iphil¥eanthatifbd frdrh shiadidlitsstrcdionahd5 is
al

| oaded after s second adj ustment “step, the coma aberration is corrected
e o RIS SRR g dspbag) vt et e
an optimizing step of optimizing the focusing bias if the loaded optical discis
the second optical disc;

a step of storing the value of the focusing bias optimized at said optimizing step;

a first adjustment step of adjusting the voltage applied to said liquid crystal
device so that the phase difference between a polarized light component along the
arraying direction of said liquid crystal device and another polarized light component
along a direction perpendicular to said arraying direction of said liquid crystal device
will be approximately /2, where l is the wavelength; |

" astep of storing the voltage adjusted at said first adjustment step as a reference
voltage in a memory;

a second adjushﬁent step of adjusting the voltage applied to said liquid crystal
device for correcting the astigmatic aberration based on said referenee voltage; and

a step of storing the vo]tege adjusted at said second adjustment step as an
astigmatic aberration correcting voltage in the memofy.

12. The aberration adjustment method according to claim 11 wherein, if the first disc

4
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AND ABERRATI ON ADJUSTMENT METHOD Abstract of the discl osuré& Jiimaragodaqmati c
aberration in an optical systemis to be adjusted. Specifically, in an
optical disc device on which can be selectively |loaded a first optical

di sc having a first index of double refraction or a second optical .disc
having a second index of double refraction larger than said first index of
doubl e refraction, and which includes a liquid crystal device 31 between a
| ight source 11 and an objective lens 15 converging a |ight beamradi ated
fromsaid, |jight spurce on the. optical di,sc 2 | oaded.on the pcal, di sc
devi ce, tFn\JO%‘F‘ié@@'S&HH‘?CQHQFQJ‘FﬁEWtiS » thecqqrag 8 er&%ﬁ"&é%eag&hg‘%ﬁlﬁ%d to
correct the coma aberration or the astigmatic aberration for the first disc
or the sedmnefenencs voliagras adjesied at saigl §irstpdjustment step.
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OPTICAL DISC RECORDING AND/OR REPRODUCING APPARATUS
AND ABERRATION ADJUSTMENT METHOD

Abstract of the disclosure

The astigmatic aberration in an optical system is to be adjusted.
Specifically, in an optical disc device on which can be selectively loaded 2 first
- optical disc having a first index of double refraction or a sec_ond optical disc having
a second index of double refraction larger thén said first index of double refraction,
and which includes a .liquid crystal device 31 between a light source 11 and an
objective lens 15 converging a light beam radiated from said light source on the
optical disc 2 loaded on the optical disc device, the voltage applied to the liquid
crystal device 31 is adjusted to correct the coma aberration or the astigmatic

aberration for the first disc or the second disc, respectively.

Fig. 1
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